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INOACHUTEJIbBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJAMETA «®U3UKA»

®dusmka Kak Hayka o HanboJsee oOIIMX 3aKOHAX MPUPOJIbl, BBICTYIIAs B KaueCTBE y4eOHOIo IpeaMeTa B
IIKOJI€, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 oKpyxatouiem mupe. LLIkompHbIN Kypc
(GU3UKN — cUCTEMOOOPA3YIOIIUH /17151 €CTECTBEHHO-HAYYHbIX YU4EOHBIX IPEAMETOB, IOCKOJIBKY
du3HYECKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, Onooruen, Gu3ndecKou
reorpadueii u acrpoHomueil. Micnonb3oBaHue 1 akTUBHOE IPUMEHEHHE HU3NUECKUX 3HAHUI

OTIpeNIeNIUIIO XapaKkTep 1 OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cepe IHEPTeTHKH, TPAHCIIOPTa,
OCBOCHMS KOCMOCA, OJyYEHHsI HOBBIX MAaTEpUaJIOB € 3aJJaHHBIMU CBOWCTBaMH U Ap. M3yueHue Gpusuku
BHOCHUT OCHOBHO# BKJIaJl B (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA yYaIIUXCs, B
(bopmMHpoBaHHE YMEHUH IPUMEHATh HAyYHbIH METO/I IO3HAHUS IPU BBIIIOJHEHUN UMH y4EOHBIX
uccieioBaHuid. B 0cHOBY Kypca ()M3MKH CpeHeH MIKOIIBI TIOJI0XKEH Pl HIIEH, KOTOPBIE MOXKHO
paccMaTpUBaTh KaK MPUHLMIIBI €70 IIOCTPOSHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBIISIETCS JIOTMYECKH 3aBEPIUIEHHBIM, OH COJIEPIKUT
MaTepHal U3 BCeX pa3/iesioB (pU3MKH, BKIIOYAET KaK BONPOCHI KIIACCUYECKOMN, TaK U COBPEMEHHON (PU3UKU.

Hoesn 2enepanuzayuu. B cooTBeTcTBUU C HEMl MaTtepual Kypca Gu3nuku o0beIUHEH BOKPYT (PU3NUECKUX
Teopuil. Bexymmm B kypce siBisiercs GopMUpOBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTEpHH,
BELIECTBE U MOJIE.

Hoen cymanumapuszayuu. EE peanuzanys npeanoiaraeT uCrojib30BaHUe T'yMaHUTApPHOTO OTEHIMANa
buznyecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (U3HUKHU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMU TTPoOIeMaMHu.

Hoesa npuxnaonou nanpaenennocmu. Kypc hpusuku yriiyoJIEHHOTO YpOBHS IIPEANoaraeT 3HakOMCTBO C
HIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX MPUIIOKEHUHN H3y4YeHHBIX T€OPHil U 3aKoHOB. [Ipu
9TOM PacCMATPUBAIOTCS HA YPOBHE OOIINX MPEICTABICHUI M COBPEMEHHBIC TEXHUYECKHIE YCTPOWCTBA U
TEXHOJIOTHH.

Hoen IKo102u3ayuu peajinldyceTcs nNocpeaACTBOM BBEACHU A 3JICMECHTOB COACPIKAHUA, MOCBSAIIEHHBIX
9KOJIOTHYECKHM HpO6H€MaM COBpPEMEHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTHEM TCXHUKU U TGXHOJ’IOFI/II\/'I, a
TAaKXC O6C}’)K,I[CHI/I${ HpO6J'IeM palluOHAJIBHOT'O NPHUPOAOIIOJIB30BAHUA U 9KOJIOTMYECKOM 0€30IaCHOCTH.

OcBoeHue cosiepkaHust MPOrpaMMBbl T0JIKHO ObITh MOCTPOEHO Ha MPUHLUIIAX CUCTEMHO-AEATEIbHOCTHOTO
nonaxona. [{nst pusuku peanuzanys STUX TPUHLIUIIOB 0a3UPYETCsl Ha UCIIOJIB30BAHUU CAMOCTOSITEIbHOTO
JKCHEPUMEHTA KaK MMOCTOSIHHO JIeficTBYrOIIEro akTopa yuebHoro npouecca. s yriyOnEHHOro ypoBHs
— 3TO CHCTEMA CaMOCTOSATENBHOTO YYEHUYECKOT 0 SKCIIEPUMEHTA, BKIIOYAIOLIET0 (PPOHTANIbHBIE
YY4EHHUYECKHE ONBITHI IPU U3yYEHUH HOBOTO MaTepuaa, JJabopaTopHbie pabOThl M pabOTHI MPAKTUKYMA.
[Tpu sTOM 0OecrieunBaeTCs OBNaieHNE 00YyJalOIIMMUCI YMEHUSIMH ITPOBOJUTH MPSMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEJTMUMH U TOCTAHOBKY OIBITOB I10 MPOBEPKE
IpeJUIOKEHHBIX TunoTe3. bosbiioe BHUMaHNE yAEIsSeTCs pelIeHHI0 paCYETHBIX U KaYeCTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJ]a4H C SIBHO 3a/1aHHOM U HESBHO 3aJJaHHOMN
buznyecKoil MOENbI0, MO3BOJIAIOIINE TPUMEHATh H3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO
paszzerna Kypca, TaKk ¥ MHTErpUpys IPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3zienoB. i KaueCTBEHHBIX

3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3aJJaHUS Ha 00bsICHEHUE / IpeJICKa3aHne IPOTeKaHus (PU3NUECKUX SIBICHUN
U TIPOLIECCOB B OKpY’KaloIIel )KU3HU, TpeOyrolue Bioopa Gpru3nueckoi MOJENu sl CUTYalluH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



HEJIM N3YYEHWA YUEBHOI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMH TIEISIMHU U3Y4YeHUsT (PU3UKH B 00IIEM 00pa30BaHUHU SIBIISIOTCS

— (opMHUpOBaHHE UHTEPECA M CTPEMIICHUS 00yUarOMUXCS K HAYYHOMY U3YUEHHIO IPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHKE HCCIIEIOBATEIBCKOTO
OTHOILIEHMSI K OKPY>KAIOLIUM SBJICHUSM;

— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysIbTaTa H3y4eHHsI OCHOB CTPOSHHS MaTEpUU U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

— (opMuUpOBaHHE YMEHUI OOBACHATH SABICHUS C HCIIOJIb30BAaHHEM (DPM3NYECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNbCTB;

— (opMUpOBaHHE TPEACTABICHUN O POJIK (PU3UKHU JJISI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

— pa3BUTHE NPEACTABICHUN 0 BO3MOXHBIX cepax Oymaymien npodeccuoHaIbHON 1eATEIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, HOJArOTOBKA K JalibHEHIIeMy 00Y4YEeHHUIO B 3TOM HAIPaBICHUU.

JlocTrkeHne STHX 1eJiei 00ecrieuuBaeTCsl PeuIeHHeM CIIEAYIOIINX 3a/1a4 B IIpoIlecce H3yYeHHs Kypca
¢bu3MKN Ha ypPOBHE CPEAHEro 00IIero 00pa3oBaHus:

— TproOpeTeHNe CUCTEMBI 3HAHUN 00 001X (U3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJII0Yas MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI
acTpo(hu3uKw;

— (opMUpOBaHME YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS I 00bsICHEHUs (PU3NUECKUX SBICHUHN B
NPUPOE U IS IPUHATHUS MPAKTUIECKUX PEIICHH B IOBCEAHEBHOM KU3HH,

— OCBOCHHE CIIOCOOO0B PEIICHHS Pa3IMYHbIX 33/1a4 C SBHO 33/IaHHON (PU3NYECKOI MO/IEIbIO, 3a/1a4,
[OJPa3yMEBAIOIUX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIENIU, aIEKBATHON YCIIOBHSM

3aJa4u, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

— NOHMMaHHe (PU3NYECKUX OCHOB U MPUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPONUCTB U TEXHOJIOTMYECKUX
NPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

— OBJIaJICHUE METOJIaMH CaMOCTOSITEIbHOTO MJIAHUPOBAHUS U MTPOBEJCHUS (PU3NUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ UHTepIpeTali HHPOPMAIIUH, ONPEACTICHHS JOCTOBEPHOCTH MOTYYSCHHOTO Pe3ybTaTa;

— CO3/1aHU€ YCIOBUH JJISl pa3BUTUSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON AEATENbHOCTH;
pasBuTHE UHTEpeca K chepam MmpodeccnoHaIbHOMN 1eATeIbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

MECTO YYEBHOI'O [TPE/IMETA «®U3UKA» B YHEBHOM ITJIAHE

B cootBerctBun ¢ @I'OC COO yrinyOnEHHBINH ypoBEeHb U3yueHHs yueOHoro npeaMera «dusnka» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BIOUPACTCS 00 YJAIOIIMMHUCS, TUTAHUPYIOIUMHU MTPOIOTKEHUE
00pa30BaHUs M0 CIIEIUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOdUIIS.

Y4eOHbIM MJIaHOM MPETYCMOTPEHO U3ydeHue GU3UKN B 00bEMe

340 4 3a 1Ba roga oOyuenus: 5 4 B Henenmto B 10 u 11 kiaccax.



COJIEP)KAHUE YUYEBHOI'O IPEIMETA «®U3UKA» (YIJIYBJEHHBIN YPOBEHD)
10 KJTACC

PA3JIEJI 1. HAVYHBIM METO/I II03HAHWS ITPMPO/IbI
®uznka — (yHIaMeHTalbHas HayKa o mpupojae. HayuHslil MeTo1 mo3HaHUS M METO/AbI UCCIICIOBAHUS
¢u3uUecKux SBICHUNA. DKCIIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npuposl. Habmonenne u
sKcTiepuMeHT B ¢pusnke. CriocoObl u3MepeHnsi PU3NUECKUX BEIMYUH (aHAIOTOBBIC U ITU(POBHIE
U3MEpPUTENIbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CHCTeMBI). [lorpemrHocTi n3mMepeHuit
bu3nYecKuX BEIMYUH (a0COMIOTHAS M OTHOCUTENbHAS ). MoieaupoBanie PU3NUECKUX SBICHUHN U
npoleccoB (MaTepraibHasi TOUKa, a0COIIOTHO TBEPAOE TEJO, HcalbHAs KUAKOCTh, UICaIbHBIH ras,
ToueUHbIN 3apsiy). ['unoresa. @uznueckuil 3aK0H, TPAHUIIBI €r0 NpUMeHUMOCTU. DU3ndecKasi TEOpHUs.
Posib 1 MecTo (u3nKK B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOI KapTHHBI MUPA, B IPAKTUYECKOM
JESTEIIbHOCTH JIFOJIeH.
Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym
1. HW3mepeHue cuiibl TOKA U HAMPSKEHHS B LIETIA TOCTOSTHHOTO TOKA MPU MOMOIIH aHAJIOTOBBIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.
2. 3uakomcTBO ¢ 1 poBoi 1abopatopueil no ¢pusnke. [Ipumepsl u3mepenus: GU3NUECKUX BEIUYUH
IIPY TIOMOIIIY KOMITBIOTEPHBIX JTaTYNKOB.

PA3AEJ 2. MEXAHUKA
Tewma 1. Kunematuka
Mexannueckoe npukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOT 0 ABMKEeHH. Crucrema oTcyéra.
[psimast u oOpaTHAs 3aa4u MEXaHUKH. Pagnyc-BeKTop MaTepraabHON TOYKH, €ro MPOEKIUY Ha OCH
cucteMsbl koopauHat. Tpaektopus. [lepemerienue, CKOpocThb (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U
YCKOpEHUE MaTepuabHON TOYKH, UX IIPOEKIIMU HA OCU CUCTEMbI KoopAHHAT. Ci0’keHue nepeMelieHuil u
CIIOKEHHE CKOpOocTel. PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCHUMOCTb
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IYyTH MaTepHaIbHON TOYKU OT BpeMeHH U ux rpaduxu. CBodoaHOe
najieHue. Y cKopeHue cBoOOIHOTO naieHus. [IBrkeHue Tena, OpoIIeHHOro Mol YIJIOM K TOPH30HTY.
3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOYKU OT BPEMEHU
u ux rpaduxu. KpuponuneitHoe aBukeHue. J[BuxkeHne MaTepuaibHON TOUKH MO0 OKPY>KHOCTHU. YTJIOBas U
JAuHenHas ckopocTb. [lepuon u yacrora oOpamenus. LleHTpocTpeMuTenbHOe (HOPMaAJIbHOE), KacaTeIbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.
Texnuueckue ycmpoticmea u mexHoa02udecKue npoyeccol: CIUI0METp, IBUKEHUE CHAPSAO0B, LICITHBIE,
niecrepéHuYaThle U peMEHHBIE Nepeavu, CKOPOCTHBIE TUQTHI.
Hemoncmpayuu
Mogens cucteMsl OTCUETA, MIUTFOCTPALNS KHHEMATHYECKUX XapaKTEPUCTUK JIBH)KCHHUS.
Crioco0b! HccieJOBaHuUS IBUKCHHH.
NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.
ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmionenue nBuxeHus tena, OpoIIeHHOr0 MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.
HampaBnenue CKOpoCTH NpU JBUKEHUU IO OKPYKHOCTH.
[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.
CpaBHEHHE MTyTEH, TPACKTOPUIA, CKOPOCTEW IBUKEHUS OJTHOTO M TOTO XK€ Tea B Pa3HbIX CUCTEMaX
OTCU€Ta.
Yuenuueckuii axkcnepumenm, nabopamopnsie pabomal, npaKmukym
1. H3yueHue HEpaBHOMEPHOTI'O IBUKEHHUS C LIE€IbIO ONPEAETICHUS MTHOBEHHON CKOPOCTH.
2. HW3mepeHune yCcKOpeHWUsI IPH MPSIMOJIMHEHTHOM paBHOYCKOPEHHOM JIBUKCHUH 110 HAKIIOHHOM
IIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBUKCHHH.
N3mepenue yckopeHHst CBOOOIHOTO MaAeHUs (PEKOMEHI0BaHO UCIOIb30BaHUE HU(POBOIA
nabopaTopun).
5. W3ydenue nBukKeHUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO. [IpoBepKa runoTe3sl 0 MpsiMoi
IIPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXy JTAIbHOCTBIO MOJIETA M HAYAJIIBHON CKOPOCTBIO TEIa.
6. M3yueHue qBMXKEHUS Teja MO OKPY>KHOCTHU C MIOCTOSTHHOM 110 MOZYJIO CKOPOCTBIO.
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1. I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH IICPUOIa 06pameHH>1 KOHHYCCKOI'O MasgTHHUKA OT €ro mapaMeTpoOB.

Tema 2. Jlunamuka
I1epseiit 3akoH HproToHa. MHepunanbHble cucteMbl oTcuéTa. [IpuHuun otHocuTenbHoCcTH [ anuies.
Heunepuuanehelie cuctemsl oTcuéra (onpeaenenue, npumepsl). Macca tena. Cuina. [lpunnun
cynepno3uiuu cuil. Bropoit 3akon HeroToHa i1 MarepualibHOM Touku. Tpetuii 3akoH HerotoHna nsis
MaTepHaIbHBIX TOUEK. 3aKOH BCEMUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh TPABUTAIIMOHHON U UHEPTHOU
Mmacchl. Cusia TsyKecTH. 3aBUCUMOCTh YCKOPEHUS! CBOOOIHOTO Ma/IeHUs OT BBICOTHI HAJl TOBEPXHOCTHIO
IUTAHETHI U OT reorpaduueckoil mupoThl. [IBukeHne HeOSCHBIX TEI U UX CITYTHHKOB. 3aKoHbI Kerepa.
ITepBas kocmuyeckas ckopocTb. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, nBuxyiierocs ¢
yckopenueM. Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJjla TPEHUSI TTOKOSI.
Koaddunuent tpenus. Cuna conpoTUBIICHUS IPU IBUKEHUH TeJla B )KUIKOCTU WJIH rase, e€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCHUTEIBHOTO JBUXKeHUS. [[aBinenue. ['napocratuueckoe naspinenue. Cuiia Apxumena.
Texnuueckue ycmpoucmea u mexHoao2uieckue npoyeccyl: NOJIUITHUKH, TBUKEHUE NCKYCCTBEHHBIX
CITyTHUKOB.
Hemoncmpayuu

1. HaOGmronenue IBHKEHHS TEJl B UHEPIUATBHBIX U HEMHEPIMATbHBIX CHCTEMax OTCUETa.

2. IlpuHIUO OTHOCUTEIHHOCTH.

3. Kauenue qByX IWJIMHIPOB WM IIAPOB Pa3HONU MACChl C OJJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO

HEMHEPLUAIbHON CUCTEMBI OTCUETA.

4. CpaBHeHHUE pPaBHOJCUCTBYIOIICH MPUIOKEHHBIX K TEIY CHII C IPOU3BEIEHUEM MacChl Tella Ha ero
YCKOpEHUE B UHEPLUAIBHON CUCTEME OTCUETA.
PaBeHCTBO cHJl, BOBHMKAIOIIMX B PE3YJIbTaTe€ B3aUMOACHCTBUS TEI.
N3mepenne mace 1o B3auMOJICUCTBUIO.
HesecomocTs.
Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.
[{enTpOoOE)KHBIE MEXaHU3MBI.

10. CpaBHeHUE CWII TPSHHUS TTOKOS, KAUCHUS U CKOJIBKCHHUS.
Yuenuueckuit saxcnepumenm, nadopamopnvie pabomul, npaKmuKym

1. W3mepeHnue paBHOAEWCTBYIOLIEH CUJI IPU ABMXKEHUHU OpycKa 10 HAaKJIOHHOH IJIOCKOCTH.

2. TlpoBepka runote3sl 0O HE3aBUCUMOCTH BPEMEHH ABMXKEHUS OpYCKa MO HAKIIOHHOW TUIOCKOCTH Ha

3a/laHHO€ PAcCTOSTHUE OT €ro MaccChl.

3. HccnenoBaHue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00pasiie, OT
ux nedpopManuu.
W3ydeHne ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErKuit 6II0K.
N3mepenune kodpuiimenTa TPeHUs 1Mo BENUYHUHE YIIIOBOro Kodddunuenra 3apucumoctu FTp(N).
HccnenoBanue qBMKeHHs OpycKa M0 HAKIOHHOM MIOCKOCTH C MMEPEMEHHBIM KO3 DUITUEHTOM
TPEHUS.
7. V3yueHue MBIKEHUS TPy3a HA Baly C TPEHUEM.
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Tema 3. Cratuka TBEpIOTrO TENA
AbcomotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeabHOE IBUKEHHE TBEPAOro Tena. MOMEHT CHIIbI
OTHOCHUTEJIbHO ocH BpaieHus. [1nedo cunpl. CiioxeHue cui, NpUIoKEeHHbIX K TBEPAOMY TeEIly.
[lenTp TsKECTH Tena. Y CIOBHS paBHOBECHS TBEPAOTO TeJa. Y CTOMYMBOE, HEYCTOWUNBOE, O€3pa3InIHOe
paBHOBECHE.
Texnuueckue ycmpoucmea u mexHono2uieckue npoyeccyl. KpOHIITEHH, CTPOUTEIbHBINA KpaH, peméryaTbie
KOHCTPYKIUU.
Hemoncmpayuu
1. VYcnoBus paBHOBecHS.
2. Bunel paBHOBecCHS.
Yuenuueckuii sxcnepumenm, nadopamopnuie pabomul, npaKmukym
1. HccnemoBaHue yCIOBHI paBHOBECHS TBEPAOTO TeJa, HMEIOMIETO
OCh BpalllCHHUSI.
2. KoHcTpynpoBaHue KPOHIITEHHOB M pacYET CHII YIPYTOCTH.
3. HM3ydenue ycTOHUYMBOCTH TBEPIOTO Tela, UMEIOIIETO TUIOMIAAb OTIOPHI.



Tema 4. 3akOHBI COXpaHEHHS B MEXAHUKE

Hmnynsc MaTepuanbHON TOYKH, CUCTEMBI MATEPUANIBHBIX TOUEK. LIeHTp Macc CUCTeMBI MaTepHaJIbHBIX
Touek. Teopema 0 ABM>KEHHUH LIEeHTpa Macc. VIMITynbC CHiIbl 1 M3MEHEHUE UMITYJIbCA TENA. 3aKOH
COXpaHEHHs nMITyibca. PeaktuBHOE nBHKEHME. MOMEHT HMITyJIbca MaTepuanbHOu Toukd. IIpencrasnenne
0 COXpaHEHHH MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOsAX. PaboTa cuibl Ha MaJIoM U Ha KOHEYHOM
nepemeneHny. I'paduueckoe npeacrapieHne padoTsl cuiibl. MomHoCTh cuiibl. Kunetnueckas sHeprust
MaTepHaJbHON TOUKH. TeopeMa 00 H3MEHEHUN KMHETHYECKON SHEPIHH MaTepHaIbHON TOUKH.
[ToreHnnanbpHbIEC U HENOTEHIMANIBHBIEC cuibl. [loTeHnmanbHas sHeprus. lloreHnumanbHas sHEprus ynpyro
neGopMHupoBaHHON NPYKUHBL [loTeHIIMaNbHAS SHEPTUS Tella B OAHOPOIHOM I'PaBUTALIMOHHOM IIOJIE.
[TorennuanbHas SHEPrys Tejla B rPaBUTALMOHHOM I10JI€ OJIHOPOJHOIO I1apa (BHYTpHU U BHE 11apa). Bropas
KOCMHYECKast CKOPOCTb. TpeThsi KocMu4ecKasi CKOpocTh. CBs3b pabOThI HEMOTEHIIMATBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOU dHEPIUU.
VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHUE bepHYIUIM I UASaIbHOM )KUIKOCTH KaK CIIEICTBUE
3aKOHA COXPAHEHUs MEXaHUYECKON SHEPIUH.

Texnuueckue ycmpoucmea u mexnoio2uieckue npoyeccuvl: IBUKEHUE PaKkeT, BOLOMET, KONEP, NPYKUHHBIIA
IUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu

1. 3akoH coxpaHeHHs UMITYJIbCA.

2. PeakTUBHOE IBUIKEHUE.

3. 3smepenne MOIITHOCTH CHITBI.

4. VI3MeHeHMe SHEepIuu Teja IpU COBEPILIEHUH PabOThI.

5. B3auMHble npeBpallieHrs KUHETUYECKON U MOTEHLUaIbHON SHEPT U NP IEHCTBUU Ha TEJIO CUJIbI
TSKECTHU U CUJIBI YIIPYTOCTH.

6. CoxpaHeHre YHEPTUU PU CBOOOTHOM IaJICHUH.

Yuenuueckuit saxcnepumenm, nabopamopnisie pabomul, npaKmukym

1. 3mMepeHune umiysbca Tena o TOpMO3HOMY ITYTH.

2. I3mepeHue cuilbl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

3. CpaBHEHHNE U3MEHEHHSI UMITYJIbCA TeJla C UMITYJILCOM CHUIIBI.

4. UccnenoBanue COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJIEHCTBUN.

5. 3mepeHne KHHETUYECKON YHEPTUHU Teja 0 TOPMO3HOMY ITyTH.

6. CpaBHEHUE U3MEHEHHsI MOTEHIIMATLHON SHEPTUU NMPYKHUHBI ¢ PAOOTOM CHIIBI TPEHUSI.

7. Onpenenenre pabOTHI CUIIbI TPEHUS MPU JABHKEHUU TeJla 110 HAaKJIOHHOM IIOCKOCTH.

PA3JIEJI 3. MOJIEKYJISIPHA S ®U3UKA 1 TEPMOANHAMUKA

Tema 1. OCHOBBI MOJIEKYIIPHO-KMHETUYECKOM TEOpHH

OcHoBHbIE TIOJIOKEHUS MOJIEKyJIIpHO-KHHeTHYeckoil Teopun (MKT), ux onsiTHOE 000CHOBaHHUE.
Huddysus. BpoyHoBckoe aBrkeHHe. XapakTep ABMKEHHs U B3aUMOJIEHCTBHS YacTHUI] BelecTBa. Mojaemnu
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX T U 0OBICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl MoJiekya (aromoB). KonngectBo Benectsa. [loctosiHHass ABoraapo. TersoBoe
paBHOBecue. Temrepatypa u criocoObl e€ n3mepenus. [lIkana remneparyp Llenbcus. Monens uaeaibHOTO
raza B MKT: yacTuiibl raza JIBHXKYTCSI XaOTHUYECKU U HE B3aUMOJICHCTBYIOT JIpYT ¢ ApyroM. ['a3oBbie
3aKoHbI. YpaBHeHue MenneneeBa—NKianelipona. AbcontoTHast TeMiieparypa (Iikajia TeMneparyp
KensBuna). 3akon lansToHa. M3ompoieccsl B HI€aIbHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, H30X0pa, n3o0apa. CBsI3b MEXY J1aBICHUEM

U cpe/iHell KHHETHYECKOH sHepruel NoCcTynaTeIbHOro TEIMIOBOT0 IBUKEHUSI MOJIEKYJ HIealibHOTO Ta3a
(ocHoBHOe ypaBHeHue MKT uneansbHoro rasza). Csizp abCONIOTHON TeMIepaTypbl TEPMOIMHAMUYECKON
CHCTEMBI CO CpeJHEeW KMHETHYECKON IHEPTUel MOCTyNaTeabHOI0 TEIUIOBOTO JBM)KEHUS €€ YaCTHII.
Texnuueckue ycmpoticmea u mexHoai02uieckue npoyeccvl. TEPMOMETp, GapoMeTp, OTy4eHUe
HaHOMAaTepHaJIOB.

Hemoncmpayuu

1. Mozaenu IBMKEHUS YaCTUIL BEIIECTBA.

2. Mopaenb OpOyHOBCKOTO JIBHKCHHS.

3. Buieoponuk ¢ 3anmchio peatbHOT0 OPOYHOBCKOTO JABHKEHHUSL.

4. Iuddy3us KuakocTen.

5. Mopgens onsira IlITepna.

6. IlputsixeHne MOJIEKYJI.

7



7. Mopenu KpUCTAIIINYECKUX PELIETOK.

8. HaGmroeHue u uccie10BaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. UccnenoBanue mnpoiiecca yCTaHOBJICHUS TEIUIOBOTO paBHOBECHS IIPU TEIIOOOMEHE MEXy ropsiueit
Y XOJIOJTHOM BOJIOH.

2. V3y4yeHne n30TepMHUUYECKOT0 mpoiiecca (PeKOMeHJ0BaHO UCTOIb30BaHue U(poBoii 1aboparopun).
3. U3yuenue n3o0xopHOro mpoiecca.

4. N3zydenne n300apHOTO Ipoliecca.

5. IlpoBepka ypaBHEHHS! COCTOSIHUS.

Tewma 2. Tepmonunamuka. TerioBble MaITUHBI.

Tepmonunamuueckas (T/]) cucrema. 3aganue BHemHuUX ycioBuid 11 T/1 cucremsl. BHemHue

U BHyTpeHHME napaMmerpsl. [Tapamerpel T/ cucteMsl kak cpeiHue 3HAYCHUs] BEJIMUMH, OIIMCBIBAIOIIUX €€
COCTOSIHME Ha MUKpPOCKONN4ecKoM ypoBHe. HyneBoe Havyaiio TepmoanaaMuku. CaMOnpon3BOJIbHAs
penakcauus T/ cucteMsl K TEIIIOBOMY paBHOBECHIO. MO HI€aIbHOTO Ta3a B TEPMOJIMHAMUKE -
cucTeMa ypaBHeHUM: ypaBHeHUEe MenaeneeBa—KianeiipoHa u BbIpakeHUE 1Sl BHYTPEHHEW SHEPrUH.
VYcnoBust IPUMEHUMOCTH 3TOW MOJENN: HU3Kasi KOHLIEHTPALs YaCTHLL, BBICOKHE TEMIIEPATYyPBI.
Bripaxkenue aJig BHyTpEeHHEN SHEPTUM OJHOATOMHOI'O WJealbHOTO ra3a. KBazucratuueckue

U HeCTaTUYeCKHUe MpoIlecchl. DieMeHTapHas paboTa B TepMouHamMuke. Beraucienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme. Terionepenaya kak criocod M3MEHEHHs BHYTpeHHeH sHeprun T[] cucTeMbr
0e3 coBepiieHus paboTsl. KoHBEKIIMS, TETIIONPOBOIHOCTD, N3NTydyeHHe. KoanuecTBo TemaoThI.
TermoéMKoCTh Tena. Y aenbHas U MOJISIpHas TEINIOEMKOCTH BelleCcTBa. Y paBHeHUE Maiiepa. Y ienbHast
TEIUIOTa CropaHus ToruBa. Pacuér konnyecTBa TeIUIOTH MpH Teronepenade. [lonstue 06 aqnadatnom
mporecce.

[TepBblit 3akOH TepMOAMHAMUKH. BHYTpeHHss sHeprus. KonnyecTBo TEMIOTH U paboTa Kak Mepbl
M3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl. BTopoii 3aKk0H TepMOJMHAMUKH 111 PABHOBECHBIX
IPOIIECCOB: Yepe3 3aJJaHHOe paBHOBECHOE cocTosiHue T/l cucTeMbl MPOXOAUT eIMHCTBEHHAs aguadaTta.
AbGcomoTHas TemnepaTtypa. Bropoii 3akoH TepMOAMHAMMKY /1711 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TeMmIoTy oT O0jiee X0IO0AHOro Tena K 6onee HarperoMmy 0e3 komnencanuu (Kiaysuyc).
Heob6patumocts npupoanbix nporeccoB. [Ipunmmmns aeiicTBus ternoBbix MamuH. KIT/[. Makcumansnoe
3Hauenue KII/]. [ukn KapHo. Dkonornueckue acreKkThl UCIIOIb30BAHUS TEIIOBBIX ABUTraTeneil. TemnoBoe
3arpsI3HEHUE OKPYXKAIOIIEH Cpebl.

Texnuueckue ycmpoucmea u mexHonao2uieckue npoyeccsyl: XONOJUIbHUK, KOHTULIUOHED, TU3EIIbHBIN

U KapOropaTOpHBINA JBUTATEIH, TapoBas TypOMHA, TOJIyYeHHUE CBEPXHU3KUX TEMIIepaTyp, YTUIN3alus
«TETJIOBBIX» OTXOJIOB C MCIIOJIH30BAaHHEM TEIIJIOBOTO HAcOCa, YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIHBA IS
BBIPA0OTKH «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu

1. I3MeHeHune TemnepaTypsl IPH aquadaTHYecKOM paclIupeHUH.

2. Bo3nyniHoe oramso.

3. CpaBHEHUE YICIbHBIX TEIIOEMKOCTEN BEIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEW YHEPTUU.

5. UccnenoBanue annabaTHOTO MpoIiecca.

6. KomnproTepHbIE MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomol, nPAKMUKYM

1. I3MepeHue yaeabpHOM TENI0EMKOCTH.

2. UccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

3. UccnenoBanue agquabaTHOTO Ipoliecca.

4.3y4yeHune B3aMMOCBSI3H SJHEPTUHU MEXMOJIEKYJIIPHOTO B3aMMOJIEHCTBHS U TEMIIEPATYPBI KUIIEHUS
JKUJIKOCTEN.

Tewma 3. ArperatHble COCTOSHUS BellecTBa. Da30BbIe NEPEXOIbI.

[TapooOpa3oBanue u KoHAeHcalus. Vcriapenue u KumneHue. Y ieibHas TeryioTa mapooOpa3oBaHusl.
Haceiennsie u HeHachleHHBIE apbl. KauecTBeHHAst 3aBUCUMOCTD IJIOTHOCTU U JJABJICHUSI HACHIIIIEHHOTO
napa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO NTapa. 3aBUCUMOCTh TEMITEpPaTyphl
KHUIIEHUS OT JIaBJICHUS B JKUJIKOCTH.



BrnaxxnocTts Bo3myxa. AGCONMIOTHAS U OTHOCUTEbHAS BIaXKHOCTh. TBEPI0E Teno. Kpucrannmuueckue

1 amop(HBIC Teaa. AHU30TPOITHS CBOMCTB KpUCTAILTOB. [aBnenue u kpuctaynu3arus. Y iejbHas TeIioTa
iasnenus. Cyonmmanust. edopmarun tBEproro tena. Pactsokenue u cxarue. Cusur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii. TemnoBoe pacimpeHne KUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE
pacumperre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUH YaCTHUIl BEIIECTBA KaK MPUYMNHA TEIIIOBOTO
pacumpenus Tei (Ha KadecTBeHHOM ypoBHe). [IpeobpazoBanue snepruu B (pa3oBbIX mepexoaax.
YpaBHenue TerioBoro 6ananca. [loBepxnoctHoe HaTshkeHue. KoadpuimeHT moBepXHOCTHOTO HATSIKEHUS.
Kanwmnsipusie siBnenus. J{aBiieHue noj MCKpUBIEHHON NOBEPXHOCTBIO KuakocTu. @opmyna Jlannaca.
Texnuueckue ycmpoticmea u mexHoni02u4ecKue npoyeccsl: XUJKUe KpUCTajlibl, COBpEMEHHbIE MaTEpUAIIbI.
Hemoncmpayuu

1. TeryoBoe pacHIpeHue.

. CBOICTBA HACBIILIEHHBIX TIAPOB.

. Kunenune. Kunenue npv noHM:KEHHOM JaBJICHHH.

. I3mepenune cuitbl TOBEPXHOCTHOTO HATSKEHUS.

. OBITHI ¢ MBUTBHBIMH TUIEHKaMU. 6. CMayrBaHUE.

. Kanmnnapuele siBiaeHust.

. Mozenu HEHbIOTOHOBCKOM YKHIKOCTH.

. CiocoObl u3MepeHus BIaKHOCTH.

10. MccnenoBanrie HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEUIECTBA.

11. Buasl nedopmarmii.

12. HaGmroneHue Manbix aedopManuid.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym

1. U3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

2. 3mepeHnue yaenbHOM TEIJIOTHI MIABJICHUS JIbJa.

3. 3yueHune cBOMCTB HACHIIEHHBIX [1APOB.

4. smepenue abCoIOTHON BIaKHOCTH BO3/1yXa U OLIEHKA MacChl IapOB B MIOMEIIEHUU.

5. U3mepenne koddduiineHTa moBepXHOCTHOTO HATSHKEHHUS.

6. U3mepenne moxyns FOnra.

7. UccrnenoBanue 3aBUCUMOCTH AeopMaIiiy pe3UHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHIIBI.

O 00 1 W K W

PA3/IEJI 4. DJIEKTPOAMMHAMUKA

Tema 1. DnekTpuueckoe mosne

DneKkTpu3zanus Tel U e€ MposiBICHUs. DIEKTpUUYECKU 3apsia. [IBa BU1a AIEKTPUUECKUX 3apsii0B.
[IpoBogHMKY, TUANEKTPUKH U MOJIYTIPOBOIHUKH. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsil. 3aKOH
COXPaHEHHUs IEKTPUUECKOTO 3apsna. Bzanmonelicteue 3apsanos. Toueunsle 3apsapl. 3akoH KymoHa.
Onektpuueckoe noje. Ero aeiictBue Ha anekTpudeckue 3apsaasl. Hanpssk€HHOCTD 31EKTPUYECKOTO MO,
[TpoOHbIii 3apsa. JIuHUM HaNPsKEHHOCTH SIEKTpUYECcKOro mosst. OMHOPOIHOE AIIEKTPUUYECKOE TOJIE.
[ToTeHnManbHOCTH ANIEKTpOCcTaTHYecKOoro nosst. PasHocTs moreHmanos u HanpsbkeHue. [loTeHnmansHas
9HEPrus 3apsja B AIEKTpocTaTnyeckoM nosie. Ilorennnan anexrpoctaTuueckoro nois. Cessb
HANPSDKEHHOCTHU TMOJIS U Pa3HOCTH MOTEHIIHANIOB JJIsl QJIEKTPOCTATUYECKOTO MOJIst (KaK OJHOPOJIHOTO, TaK
U HeoiHOpotHOTO). [IprHIIMT cynepno3uuuu 3aekTpudeckux nosueil. [lone roueunoro 3apsiaa. I[Tone
paBHOMEpHO 3apskeHHOM chepsl. [lone paBHOMEPHO 3apsKeHHOTO0 110 00bEMY 11apa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM MII0CKOCTH. KapTHHBI THHMI HANPSHKEHHOCTH STUX TMOJIeH

Y DKBUIIOTEHIIUAJIBHBIX MMOBEPXHOCTEN. [IpOBOAHMKH B 3JIEKTPOCTaTUYECKOM TOJIE. Y CJIOBHE PAaBHOBECHS
3apsA0B. [IM3IEKTPUKHU B DJIEKTPOCTATUYECKOM MoJIe. J(ManeKTpuuecKas MpOHUIIAEMOCTh BELIECTBA.
Konaencarop. 91eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MIIOCKOTO KOHAeHcaTopa. [lapaiensHoe
coeMHEHHNE KOHIeHcaTopoB. [locnenoBarenbHOE COEMHEHNE KOHIEHCATOPOB. DHEPIHsl 3apsyKEHHOTO
KOHJeHcaTopa. J[BrkeHue 3apsKeHHOM YacTHIIBI B OJJHOPOIHOM 3JIEKTPUUECKOM IOJI€.

Texnuueckue ycmpoticmeda u mexHoa02uiecKue npoyeccol: SIEKTPOCKOII, JIIEKTPOMETD,
AJIEKTpOCTaTUYECKas 3alIUTa, 3a3eMIIEHHE AIIEKTPONIPUOOPOB, KOHAEHCATOPbI, reHepaTop Ban ae I'paada.
Jemoncmpayuu

1. YCTpoiCTBO M IPUHLIMI ACUCTBHS JIEKTPOMETPA.

2. DNEeKTpUYECKOE MOJIE 3apsyKEHHBIX IIAPUKOB.

3. DIEKTpUUECKOE TOJIE IBYX 3apsiKEHHBIX TJIACTHH.

4. Mopens 3neKTpocTaTudeckoro reaeparopa (Ban ne I'paada).

5. IIpOBOJTHMKH B BJIEKTPUUYECKOM TOJIE.
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6. DIIeKTpocTaTUYECKas 3allIHTa.

7. YCTpOUCTBO M ACHCTBHE KOHJIEHCATOPA MOCTOSHHON M IEPEMEHHON EMKOCTH.

8. 3aBUCUMOCTb JIEKTPOEMKOCTH IIOCKOT'O KOHJIEHCATOPa OT IUIONIAAH IUIACTUH, PACCTOSIHUS MEXKIY
HUMU U JTUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

9. DHeprus 3AEKTPUUYECKOTO OIS 3apsHKEHHOT0 KOHIeH caTopa.

10. 3apsinka u pa3psiika KOHJIEHCATOpa Yepe3 pe3rcTop.

Yuenuueckuii sxcnepumenm, nadbopamopusie padomol, RPAKMUKYM

1. Onenka cui B3auMOJeHCTBUSA 3aPSKEHHBIX TEJ.

2. HaGmroieHue rpeBparieHus 3JHEPruu 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3TYYSHUS! CBETOAMO/1A.
3. M3ydeHue npoTeKaHus TOKa B LIETIH, COJEP KAl KOHIEHCATOP.

4. Pacnipenienenre pa3HOCTH MOTCHIIMAIOB (HAMIPSKEHUS) TIPU MOCIEI0BATEIEHOM COCTMHEHUH
KOHJICHCATOPOB.

5. UccnenoBanue paspsiia KOHAEHCATOPA Yepe3 Pe3UCTop.

Tema 2. TIocTOSIHHBIN 3JIEKTPUYECKUI TOK

Cuna Toka. [locTOsIHHBIN TOK. YCIIOBUS CyIIECTBOBAHUS IOCTOSIHHOTO 3JIEKTPUUECKOro Toka. Mcrounuku
toka. Hampsokenne U u OJIC. 3akon Owma aig ydacTka Uenu. ODJIEKTPUYECKOE CONPOTUBIICHUE.
3aBUCUMOCTB CONIPOTHUBIIEHUS OJJHOPOJHOTO IPOBOJHUKA OT €r0 JUIMHBI U TUIOUIAJAH MOIEPEYHOr0 CEUCHHUS.
VYnenbHoe comporuBieHue BemecTBa. llocnenoBarenbHOe, NapamieIbHOE, CMEIIAHHOE COEIUHEHHE
npoBOMHUKOB. Pacuér pasBeTBn€HHBIX dnekTpuueckux 1ened. IlpaBuma Kupxroda. Pabora
3JIEKTPUYECKOTO ToKa. 3akoH Jlkoyinsa - Jlenna. MOMHOCTD 3JIEKTPUYECKOr0 TOKa. TersioBasi MOLIHOCTD,
BbIensemMas Ha pezuctope. 9J{C v BHyTpeHHEe CONPOTUBIIEHNE UCTOUYHMKA TOKA. 3aKoH Oma ISl MOJHOU
(3aMKHYTOM) 3JIEKTpUUECKOW 1ernu. MOoIIHOCTh MCTOYHMKa Toka. Koporkoe 3ambikanue. Konumencarop
B LIENIU MIOCTOSIHHOT'O TOKA.

Texnuueckue ycmpoticmea u MexHONO2UYECKUe NPOYEeccyl: aMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUUK
3JIEKTPUYECKON SHEPTUU.

Hemoncmpayuu

1. 3mMepeHue cuiibl TOKa U HATIPSIKEHUS.

2. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHMsI ULl PE3UCTOPA, JIAMIIBI HAaKaJIWBAaHMS
Y CBETOJUOJIA.

3. 3aBUCHMOCTH CONPOTHUBIIEHUS UWIMHIPUUECKUX MPOBOJHUKOB OT JJUHBI, IJIOWAAM TONEPEYHOro
CEYEHHUs U MaTepuaa.

4. UccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA OT CONIPOTUBIIEHUS ITPH IIOCTOSHHOM HAIIPSKEHHH.

5. IIpsmoe mzmepenune JJIC. KopoTkoe 3amblKaHHE TaJbBaHMYECKOIO JIEMEHTA M OLIEHKA BHYTPEHHETrO
COTPOTUBIICHUS.

6. Cioco0bI coeMHEHUST UCTOYHUKOB Toka, JJIC OGaTapeii.

7. WUccnenoBaHue pa3sHOCTH NMOTEHLUAIOB MEXKAY IOJIOCAMHM HCTOYHMKA TOKA OT CHJIBI TOKa B LEMH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

. UccnenoBanue cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

. IsmepeHnue yaenbHOro CornpoTruBIEHUS MPOBOIHUKOB.

. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUISl JIaMIIbl HAKaIUBaHUS.

. YBennueHue npeenna n3MepeHus amrnepMeTpa (BoJbpTMETPa).

. U3mepenne 3/1C 1 BHYTpEHHETrO CONPOTUBIICHHUSI HCTOYHUKA TOKA.

. UccnenoBanue 3aBucumocty D/[C ranbBaHUYECKOIrO JIEMEHTa OT BPEMEHHU IPH KOPOTKOM 3aMBIKaHHH.
. MccnenoBanue pa3HOCTH NNOTEHIMAIIOB MEXKAY MOJIFOCAMU HCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.

. UccnenoBanue 3aBUCMMOCTH MIOJIE3HOM MOILTHOCTH MCTOYHHUKA TOKA OT CHUJIBI TOKA.

01NN kAW~

Tema 3. Toku B pa3nuuHBIX cpeaax

DneKTpuyecKas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DIEKTPOHHAS MPOBOIUMOCTh TBEPABIX METAJIOB.
3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOJUMOCTD. DIEKTPUUECKUN TOK

B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX IMy4KOB. [TomynpoBoaanku. CoOCTBEHHAs U PUMECHAs
POBOIUMOCTb IOJIYTIPOBOAHUKOB. CBolcTBa p—N-niepexoaa. I1omynpoBoJHUKOBBIE TPHOOPHI.
DJIEKTPUUYECKUH TOK B DJIEKTPOJIUTAX. DINEKTPOIUTHYECKAS JUCCONUALIMNS. DIIEKTpon3. 3akoHbl Dapazaes
JUISL BJIEKTPONIM3a. DJIEKTPUUECKHM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATEIbHBINA pa3psi.
PaznuuHblie TUIIBI caMOCTOSATENBbHOTO pa3psana. Momanusd. [azma.
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Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: ra3opa3psaaHble JaMIIbl, 3JEKTPOHHO-TTyYeBas
TpyOKa, MOJIYIPOBOJHUKOBBIE PUOOPHI: U0, TPAH3UCTOP, (POTOAMO/, CBETOANOI; TaIbBAHUKA,
papuHUpPOBAaHUE MEH, BHIIIJIABKA ATFIOMUHHUS, JIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu

1. 3aBUCUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

2. [TpoBOAMMOCTH 3IEKTPOITUTOB.

3. 3axonsl anekTponuza dapanes.

4. VckpoBO#1 pa3psia U MPOBOAUMOCTb BO3yXa.

5. CpaBHEeHUE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

6. OAHOCTOPOHHSISI MPOBOJUMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. HaGmronenue aieKTposunsa.

2. U3mepenue 3apsiia OJTHOBAJIEHTHOIO HOHA.

3. UccnenoBanue 3aBUCUMOCTH COMTPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

4. CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH 1M0/1a

11 KJTACC

PA3JIEJI 4. DJIEKTPOAMMHAMUKA

Tema 4. MaruutHoe nosie.

B3aumopeiicTBrE NOCTOSTHHBIX MAarHUTOB M IIPOBOJITHUKOB C TOKOM. MarHutHoe noje. Bektop MarHuTHoOu
UHAYKUUU. [[pyHImMn cyneprno3uiuy MarHuTHbIX noJjied. JINHMY MarHUTHOM MHAYKIUMU. MarauTHoe mnose
IIPOBOJHMKA C TOKOM (IIPSIMOTI'O IPOBOJAHMKA, KATYLIKH U KPYroBoro Butka). OnsIT Opcrena. Cuna
Amrnepa, e€ HanpaBieHue U MoayJib. Cuna JlopeHia, e€ HarpaBieHue U MOAYIb. JBH>KeHHE 3apsHKEHHOM
YacTULIBI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuibl JIopeHua.

MarnutHoe nosie B Beuiectse. PeppOMarHeTUKH, apa- U IMaMardHeTUKU.

Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl: MIPUMEHEHUE TIOCTOSHHBIX MATHUTOB,
AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, FICKTPOABUTATENb SIKOOU, YCKOPUTENHN dIIEMEHTapHBIX

YacCTHII.

Hemoncmpayuu

1. KapTuHa nuHuM MHAYKIIUA MAarHUTHOTO TOJISl TTIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.
2. KapTuHa TUHUI MarHUTHONW MHAYKIWHU TOJISL JTMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O NMPOBOJIHUKA, KATYIIIKU C TOKOM.

3. B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

4. Cuna Awmmepa.

5. lleiictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIHTA.

6. HaOmroieHue BIYKEHUS ITyYKa 3JIEKTPOHOB B MAarHUTHOM IT0JIE.

7. IlpuHIUT JEHCTBUSI SJIEKTPOUZMEPUTEILHOTO MPUOOPa MATHUTOITIEKTPUUECKON CUCTEMBI.
Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomuol, nPAKMUKYM

1. UccnenoBanre MarHUTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB.

2. VlccnenmoBaHue CBOMCTB (peppOMarHeTHKOB.

3. UccnenoBanue neiCTBUS TOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM.

4. Usmepenue cuiibl Amriepa.

5. 3ydyeHnue 3aBUCUMOCTH CHIIBI AMIIepa OT CHIIbI TOKA.

6. OnpeneneHne MarHUTHOW WHAYKIIUH Ha OCHOBE U3MEPEHUS CHITBI AMIepa.

Tema 5. DieKTpOMarHuTHas HHIYKLHS

SIBnenue snexkTpoMarHuTHOM MHAYKIUU. [loTok BekTopa MaruuTHOM MHAYKUIKU. D/IC nnaykunu. 3akoH
3JIEKTPOMAarHuTHOM MHAyKnu Papaznes. Buxpesoe anexkrpuueckoe noie. Toku @yko. 3/IC nHayKInu B
MPOBOJIHUKE, IBIXKYIIEMCSI B OAHOPOJAHOM MarHUTHOM noJie. [IpaBuio Jlenna.

NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH B IIENU MTOCTOSIHHOTO TOKA. SIBeHne camounaykuuu. 3/1C
CaMOMHAYKIIMU. DHEPrUsi MArHUTHOTO MOJISl KATYIIKUA C TOKOM. DJIEKTPOMArHuTHOE TOJIE.

Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccovl: THIyKIMOHHAsI T1e4Yb, COJICHOU, 3allliTa OT
ANIEKTPU3ALUU TEJ MPU JBUKEHUH B MAaTHUTHOM T10JI€ 3E€MITH.
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Jemoncmpayuu

1. HaGntonenue siBiieHUs 3JIEKTPOMAarHUTHOW MHAYKILIUU.

2. UccnenoBanmne 3aucuMoctd 3/1C MHAYKIUY OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.
3. IIpaBuiio Jlenma.

4. [TaneHne MarauTa B alFOMUHUEBOM (MeHOM) TpyOe.

5. SIBneHne CaMOUHIYKIIHH.

6. UccnenoBanue 3aBucumoctd D/1C caMOMHIYKIIMH OT CKOPOCTH M3MEHEHUS CHIIBI TOKA B IICTIH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomeul, RPAKMUKYM

1. UccrnenoBanue sIBICHUS JIEKTPOMATHUTHON WHIYKIIUU.

2. OmnpeneneHyne WHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.

3. UccnenoBanue sIBIEHUS CAMOUHIYKIIMH.

4. Coopka MOJENIN JIEKTPOMArHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHM A 1 BOJIHBI

Tema 1. Mexannueckue KojieOaHus

Konebatenbnas cuctema. CBoOoaHbIe Konebanus. ["apmonnueckue konedanus. Kunematuueckoe u
JUHAMHYECKOE ONHCaHue. DHEPreTUUECKOe ONUCAHUE (3aKOH COXPAHEHMSI MEXaHUYECKON IHEPIHH ).
BriBo TMHAMIYECKOTO OMMCAHUS TAPMOHUYECKUX KOJIeOaHU U3 UX SHEPreTHUECKOTrO U
KMHEMaTH4YeCKOro Onucanus. AMIUIUTYAA U (aza konebanuid. CBS3b aMILIUTY/IbI KoJeOaHui
MCXO/IHOW BEIMYMHBI C aMILTUTYAaMHU KOJIeOaHU e€ CKOPOCTH M YCKOPESHHUS.

[Tepuon u yacrota xonebanuii. [leproa Manbeix cBOOOIHBIX KOIeOaHUN MATEMAaTUYECKOTO MAasSTHHUKA.
[lepron cBOOOTHBIX KOJIEOaHHUN IPY>KUHHOTO MasTHUKA. [IoHsATHE 0 3aTyXarommx KojJeOaHusIX.
Boinyxxnennsie konebanus. Pezonanc. Pezonancuast kpupasi. Bnusinue 3aTyxaHus Ha BUJT
PE30HAHCHOU KpUBOM. ABTOKOJICOAHUSI.

Texnuyeckue ycmpoticmea u mexHono2uyecKue npoyeccol: METPOHOM, Yachl, Kauelld, My3bIKaJIbHbIC
WHCTPYMEHTEHI, ceiicmorpad.

Hemoncmpayuu

1. 3anuck K01e0aTENTHEHOTO ABUKEHUS.

2. HaGmroieHre He3aBUCUMOCTH MEPHO0/1a MaJIbIX KoJieOaHUi rpy3a Ha HUTHU OT aMIUTUTY/bI.

3. UccrnenoBanue 3aTyXxarmommx KoJIeOaHUH U 3aBUCHMOCTH IIEpUO0/1a CBOOOIHBIX KOJICOaHUM OT
COINIPOTHBIICHUS.

4. VccnenoBanue KojiebaHUM Tpy3a Ha MACCUBHOM MPYKUHE € 1IN0 (OPMHUPOBAHUS TIPEICTABICHUHN 00
UJCAIBHON MOJEIN NPY>KUHHOTO MasiTHUKA.

5. 3aKOH COXpaHEHMsI SHEPTUU NPU KOoJIeOaHUsX rpy3a Ha IPYKUHE.

6. MccienoBaHue BbIHYKICHHBIX KOJIeOaHUI.

7. HabGnronenue pezoHanca.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. I3amepenue nepuoja cBOOOIHBIX KOJIE€OaHUI HUTSHOTO U MPYKUHHOTO MAasATHUKOB.

2. VI3yyeHue 3aKOHOB JBIKEHH Tela B X0/1€ KoJieOaHui Ha yIpyroM IMo/iBece.

3. N3yueHne ABMKEHUS HUTSTHOTO MasiTHHKA.

4. IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM MasiTHUKE.

5. UccnenoBanue yObIBaHUS aMIUTUTY/AbI 3aTyXaOIUX KOJIeOaHUH.

6. MccienoBanue BbIHYKICHHBIX KOJIEOaHUI.

Tema 2. DnekTpoMarHUTHBIC KOIeOaHUS

KoneGatenbHblil KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHus B HEaTbHOM KOJebaTeIbHOM
KoHType. @opmyna ToMmcona. CBsi3b aMIUIMTYBI 3apsiia KOHJIEHCATOPa C aMIUIUTYA0N CUJIbI TOKA

B K0JIe0aTEIbHOM KOHTYpE. 3aKOH COXpAaHEHHS SHEPTUHU B UJ€AIbHOM K0JIeOaTeIbHOM KOHTYpE.
3aryxarolue 3JIeKTpOMarHUTHbIE KosieOaHus. BeIHYKI€HHBIE JIEKTpOMarHuTHbIE KOJeOaHMsI.
IlepemenHbIN TOK. MOIIHOCTHh MEPEMEHHOTO TOKA. AMIUIUTYJTHOE U JICUCTBYIOIEE 3HAYEHHE CHIIbI TOKA U
HaINpsOKEHUS IPU pa3InyHON (opMe 3aBHCHUMOCTH IIEPEMEHHOT0 TOKa OT BpeMeHU. CHHYCOUAaTbHBIN
IEpEMEHHBIN TOK. Pe3ncrop, KOHIEHCaTop U KaTyllKa MHAYKTUBHOCTH B IIEMU CUHYCOUAIbHOTO
MEePEeMEeHHOTO ToKa. Pe3oHaHc TokoB. Pe3oHanc HanpspkeHuid. VneanbHblil Tpancopmarop.
[Tpon3BoaCTBO, Mepeada v MOTPEOJICHUE PIECKTPUICCKON IHEPTUU. DKOJIOTHIECKUE PUCKH TIPH
IIPOU3BOJICTBE 3JIEKTpo3HEpruu. KynpTypa Uconb30BaHus 3JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.
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Texnuueckue ycmpoucmea u mexHoi02uieckue npoyeccuvl. SIEKTPUIECKHii 3BOHOK, TEHEPATOp
MEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Hemoncmpayuu

1. CBoboaHbBIE NIEKTPOMArHUTHBIE KOJIEOaHUSI.

2. 3aBUCHMOCTbD YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

3. OcuuiorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHHIH.

4. I'eneparop HE3aTyXaIOUIMX JIEKTPOMATHUTHBIX KOJIeOaHMIA.

5. Mojienb 3eKTpOMarHUTHOTO TeHepaTopa.

6. BeiHy>XI€HHBIE CHHYCOUJANIbHBIE KOJICOaHusl.

7. Pe3ucrop, KaTyiika MHAYKTUBHOCTH M KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

8. Pe3oHaHc npu nociegoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U KOHIEHCATOPA.
9. YcTpoiicTBO M PUHITUIT ACHCTBUS TpaHchopMaTopa.

10. Monens TMHUY 3IIEKTPOIIepPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomeul, NPAKMUKYM

1. U3yuenue Tpanchopmaropa.

2. WccrnenoBaHue MepeMeHHOr0 TOKa uepe3 MocieI0BaTeNIbHO COSAMHEHHBIE KOHIEHCATOP, KaTYIIKY U
pe3ucTop.

3. Habmroienue 31meKTpOMarHuTHOTO PE30HAHCa.

4. UccnenoBanue paboThl HICTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. MexaHuuyeckue U 3J€KTPOMArHUTHbIE BOJIHBI

MexaHnu4deckue BOJHBI, YCIOBHS UX pacrpocTpaHenus. [lonepedynsie u mponossHbie BOJIHBL. [lepro,
CKOPOCTb PacHpOCTpPaHEHUs U JUIMHA BOJIHbI. CBOMCTBA MEXaHUYECKUX BOJH: OTPaKEHUE, IPEIOMIICHUE,
uHTeppepenms u auppaxaus. 3syk. CkopocTb 3ByKa. [ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.
[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOLIEH cpeibl. DIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3Ty4EHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anMHast opreHTanust BeKTopoB E, B, V B anekTpoMarautHoi BoJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEeIOMIICHNE, MOSIpU3alys, HHTephepeHIys 1
mudpaknus. [lkana 3neKTpoMarHUTHRIX BOJH. [[puMeHeHne 37IeKTpOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[TpuHIMIBI paAMOCBS3U U TeNIeBUACHUA. Pafunonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHUE OKpY Karomien
Cpenpbl.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: My3bIKalbHble HHCTPYMEHTBHI, pajiap,
panuonpuEMHHUK, TENIEBU30p, aHTeHHA, TenedoH, CBYU-nieus, ynpTpa3ByKkoBasi TMarHOCTHKA B TEXHUKE H
MeJIUIUHE.

Hemoncmpayuu

1. O6pazoBaHue 1 pacpOCTPaHEHUE MTOMEPEUHBIX U MIPOI0JIBHBIX BOJIH.

2. Konebmomeecs Ten0 Kak HICTOYHUK 3BYKa.

3. 3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

4. HaGmnroieHre oTpakeHHsl U MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

5. HaGmronenue nntepdepeHuuu u Audpakiinui MEXaHHYeCKUX BOJIH.

6. AKyCTHYECKUI pe30HaHC.

7. CBoiicTBa ynbTpa3ByKa U €ro NpuMEHEHHE.

8. HabnroieHue CBSI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYIOW U 9aCTOTOW KOJICOaHUH.

9. UccnenoBaHue CBOMCTB JI€KTPOMAarHUTHBIX BOJIH: OTpaskeHHe, MPEIOMIICHHUE, MOJIspU3alus,
mubpakus, MUHTeppEepeHIus.

10. O6napyxeHue nHQpPaKpacHOro U YIbTPaGHUOIETOBOIO U3ITyUEHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym

1. 3y4enue nmapamMeTpoB 3BYKOBOM BOJIHBI.

2. VI3yyeHne pacpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MTPOCTPAHCTBE.

Tewma 4. Ontuka

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. JIyd cBera. TouedHslii HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHBI OTpaykeHus cBeta. [locTpoeHne n300paXkeHN B IIJIOCKOM 3epKalie.
Coepuueckue 3epkana. [Ipenomiienue cBera. 3aKOHBI IPETOMIICHHUS CBeTa. AOCOTIOTHBIN MTOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIN MTOKa3aTeNb NpeaoMiIeHHs. [[0CTOSHCTBO YaCTOTHI CBETa U COOTHOLIEHUE
JUIMH BOJIH IIPH NIEPEX0E MOHOXPOMATHYECKOIO CBETA YEPE3 IPAHULLy pa3fielia ABYX ONTUYECKUX CPENl.
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Xon nyueit B npusme. ucnepcus ceera. CioxxHbli coctaB Oenoro csera. Ler. [lonHoe BHyTpeHHEE
oTpaxkenue. [IpeaenbHpIi yro MoJHOTO BHYTPEHHETO oTpaxkeHus1. CoOuparomiie 1 paccenBaronme
nuH3bl. ToHKas nH3a. POKYCHOE PacCTOSHUE M ONTUYECKAs CUJla TOHKOM JIMH3bI. 3aBUCUMOCTD
(OKYCHOIO pacCTOSHUSI TOHKOH ceprudecKoil IUH3bI OT €€ FeOMETPUU U OTHOCUTEJIBHOTO ITOKa3aTess
npesioMiueHuss. PopMyiia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M. X0/ Jy4a, IPOLIEAIIEro JIUH3Y
110J] POU3BOJIBHBIM YIJIOM K €€ INIaBHOW ontudeckoil ocu. [loctpoeHne n3o0pakeHuii TOUKU 1 OTpe3Ka
pSMOi B COOMPAIOLINX M PACCEUBAIOIINX JIMH3aX U UX cucTemax. Onrudeckue npudopsl. Pazpemaromas
criocoOHoCTh. ['11a3 Kak ontuyeckas cucrema. [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.
BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOIIOICHUSI MAKCHUMYMOB
Y MMHUMYMOB B HHTEP(EPEHLIMOHHONW KapTHHE OT JIBYX KOT€PEHTHBIX UCTOYHUKOB. [Ipumepsl
KJIACCUYECKUX MHTep(epeHInOHHbIX cxeM. [Judpakuus ceera. Judpakunonnas pemerka. Y cioBue
HaOJII01€HNUS TJIaBHBIX MAKCUMYMOB IIPH [1aIEHUM MOHOXPOMAaTHYECKOr0 CBeTa Ha AU(PAKIIHOHHYIO
pewmérky. Iomsapusanus ceera.

Texnuueckue ycmpouicmea u mexnonio2uieckue npoyeccuvl. 04Ky, Jyna, epuckon, Goroanmnapar,
MUKPOCKOII, IPOEKLIMOHHBIN annapaT, IPOCBETIECHUE ONTUKH, BOJIOKOHHASI ONTHKA, 1U(paKkroOHHAs
peieTKa.

Hemoncmpayuu

. 3aKOHBI OTPAYKEHUS CBETA.

. McciienoBanue npesioMIIeHus CBETa.

. HabnroieHue noiaHoro BHyTpeHHEro oTpaxkeHus. Mojiens cBeToBo1a.

. McciienoBanne xo/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IIPU3MY.

. UccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.

. Monenu MUKpoCKoIa, TEJIECKONa.

. HaGmronenune naTepdepeHnm cBeta.

. HaGnroieHue nBeTOB TOHKUX IIEHOK.

. Habnronenue nudpakiuu cera.

10. U3yuenne quppakimOHHON PEIETKH.

11. Habmonenne nupakiiMOHHOTO CIIEKTpa.

12. HaGnroieHue Tucrnepcuy cBeTa.

13. HaGuroieHre noJisipu3aliiy CBeTa.

14. TlpumeHeHne NOISPOUIOB [T U3YUSHHSI MEXaHUYECKUX HAIIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmuxkym

1. 3mepenue nokasaresst peoMIIeHHs CTEeKIIa.

2. ccrienoBanue 3aBUCHMOCTH ()OKYCHOTO PACCTOSIHHSI OT BEIIeCTBa (Ha MPUMEPE KHUJIKUX JTHH3).

3. N3mepenne GpoKycHOTo paccTOSIHUS PACCEHBAIOIIUX JIHH3.

4. IlonydyeHue n300paxeHus B CUCTEME U3 IJIOCKOT0 3epKajia U JUH3BL.

5. Ilonydyenue u3o0paxeHus B CUCTEME U3 IBYX JIMH3.

6. KoHCTpyHpOBaHUE TEIECKOMUIECKUX CHCTEM.

7. HaGmoienue qudpakiuuu, nHTepGEepeHINN U TOISpU3aIIH CBETA.

8. M3yueHne nonsipu3anuy cBeTa, OTPAKEHHOTO OT TOBEPXHOCTH JUIJICKTPHKA.

9. M3yuyeHue HHTEpPEPEHIINHU JTa3epHOr0 U3ITYUEHHUS Ha ABYX HIETX.

10. HaGuroieHre AUCTIEpCHH.

11. HaGnronenue u uccneoBaHue AM(PpakuoOHHOTO CIEKTpa.

12. 3mepeHue JUTMHBI CBETOBOM BOJIHEI.

13. Tlony4eHune criekTpa U3MydeHHus CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHON PEIIETKY.

O©CoOoO~NOoO Ul WN -

PA3JIEJI 6. OCHOBBI CITELTUAJILHOM TEOPUU OTHOCUTEJILHOCTH

['paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. [IocTynaTsl crienuaibHON TEOPUH OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBall. [IpeodpazoBanus Jlopenua. YcinoBue NpUUnHHOCTH.
OTHOCHTENBHOCTD OTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILCHUE NJIUHBL. DHEPTHS U UMITYJIbC
peNATUBUCTCKON YacTULbl. CBSI3b MacChl C JHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YaCTULIBI. DHEPIHUs
IIOKOS.

Texnuueckue ycmpoucmea u mexHoao02udeckue npoyeccsvl. CIIyTHUKOBbIE IPUEMHUKH, YCKOPUTEIH
3apsOKCHHBIX YaCTHII.
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Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmuKym
1. OmnpeneneHue UMITyJIbCa M SHEPTUH PEISATUBUCTCKUX YacTHIl (1o ¢poTorpadusiMm TPEKOB
3apPsAKCHHBIX YaCTUIl B MAIrHUTHOM HOJ'IG).

PA3JIEJI 7. KBAHTOBAS ®U3UMKA

Tema 1. KopryckyJisipHO-BOJIHOBOU Jyaini3m

PaBHOBecHOE TEIIIOBOE M3IIydeHUE (M3TyYeHHE a0COTIOTHO YEPHOTO Tesa). 3aKoH cMmerieHus Buna.
['unoresa [lmanka o kBaHTax. @OTOHBI. DHEPrus U UMITYIbC poToHa. Dotorddext. OnbiTe A. I'.
CroneroBa. 3akonsl poTorddexra. YpaBHenue DitnmreliHa 11 Gotorddexra. «KpacHas rpanuma
dotorddekra. JlaBneHue cBera (B 4aCTHOCTH, JaBJICHUE CBETA HA aOCOTIOTHO MOTJIOMIAOIITYIO U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIlebenera. BonHnoBeie cBoiicTBa yacTuil. BosHbl
ne bpoits. [{nmrHa BostHbI 1e bpoiiis u pa3Mepsl 00J1acTH JTOKATU3AlUK JIBHKYIICHCS YaCTUIIBI.
Kopnyckynsipao-BonHoBOU Ayanu3M. Judpakius 21eKTpoHOB Ha Kpuctauiax. Crenupuka n3mMepeHuit B
Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTe [ elizendepra.

Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccwvl. CIeKTpoMeTp, GoTo3IeMEHT, POTOJATUHK,
TYHHEJIbHBI MUKPOCKOTI, COTHEYHAs OaTapesi, CBETOIUO/I.

Hemoncmpayuu

1. ®oTordexT Ha ycTaHOBKE € IUHKOBOM MJIACTHHOM.

2. UccnenoBanue 3akoHOB BHENIHETO GoTodddekra.

3. UccnenoBanne 3aBUCUMOCTH COTIPOTUBIICHUS TOJTYIPOBOJHIUKOB OT OCBEIIEHHOCTH.

4. CBeTOaHO/I.

5. Conneynas Oarapes.

Yuenuueckuii saxkcnepumenm, nabopamopnusie pabomesl, npaKmMuKym

1. UccnenoBanue GoTopesucropa.

2. N3mepenne nocrosinaol I1nanka Ha ocHOBe uccienoBanus Gororddexra.

3. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETONO] OT HAIIPSKEHHSL.

Tema 2. ®usnka atoma

OmnBITHI MO UCCIIEZIOBaHUIO cTpoeHus aToma. [Tnmanerapnas mogens atoma Pesepdopna. [loctynater bopa.
W3nyuenue u nornoiienne GOTOHOB MPHU MEPEXO/IE aTOMa C OJHOIO YPOBHS SHEPTHU Ha APYTOM.

Buasl cnektpoB. CriekTp ypoBHEH 3Hepruu atroma Bo1opoa. CIIOHTaHHOE U BBIHYXIECHHOE U31y4eHUE
cera. Jlazep.

Texnuyeckue ycmpoticmea u mexHoaio2uyecKue npoyeccsl. CeKTpaabHbI aHAINU3 (CIIEKTPOCKOIT), Jiasep,
KBAaHTOBBI KOMITBIOTED.

Hemoncmpayuu

1. Monens onsita Pesepdopna.

2. HabmroieHue MuHeRvaThIX CEKTPOB.

3. YCTpoHCTBO U JIeiicTBHAE CUETUYNKA HOHU3UPYIOIINX YaCTHII.

4. OnpeneneHue JUIMHBI BOJTHBI JTA3€PHOTO U3TyYSHHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopuvie padbomot, RPAKMUKYM

1. HaGmroeHre TUHEHYaToro CrekTpa.

2. VlccnemoBaHue CIIEKTpa pa3peXeHHOTO aTOMapHOTO BOJIOPOIa U U3MEPEHHUE MOCTOSTHHOM Pundepra.

Tema 3. @u3nka aTOMHOTO SApPA U AIEMEHTAPHBIX YaCTHUIL

Hyxnonnas monens siipa ['eitsenOepra—IUlBanenko. 3apsaa sapa. MaccoBoe uucio sapa. M30Tomnsl.
PaguoaxktuBHOCTh. Anbda-pacnal. INeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue.
3aKOH pain0aKTUBHOTIO pacnaaa. PaguoakTuBHble N30TOIBI B Tpupoje. CBONWCTBa HOHU3UPYIOLIETO
u3ny4deHus. BiusHue painoakTHBHOCTH Ha )KMBBIE OPraHU3Mbl. EcTecTBEHHBIN (OH U3TyyeHUs.
JlozumeTpusi. DHeprus cBs3U HYKJIOHOB B sape. SnepHbie cuibl. JlegekT Maccsl siapa. SepHble peakiuu.
Henenne u cuaTes siaep. SAnepuoie peakTopshl. [Ipo6iemsl ynpapiisieMoro TepMOsSIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACIIEKTHI Pa3BUTHS SIIEPHON IHEPTETUKU. METOIbI perucTpali U UCCIIeI0BaHUS
JJIEMEHTapHbIX 4acTull. PyHIaMEHTAIBHBIC B3aUMOICHCTBUA. baprOHBI, ME30HBI U JICITOHBI.
[IpencraBnenue o CtanaapTHOM Moaenu. KBapk-TirooHHast Moenb aipoHoB. Pu3uKa 3a penenamMmu
CrangaptHoit Mogenu. TémHag MaTepusi U TEMHAs SHEPTHUS.

EnuncTBO u3nueckoil KapTUHBI MUpA.
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Texnuueckue ycmpoiicmea u mexnoio2uieckue npoyeccul: 103UMeTp, kamepa Bunbcona, siepHbIi
peakTop, TEPMOSIICPHBIA PEaKTOP, aTOMHAass 00MOa, MAarHUTHO-PE30HAHCHAsI TOMOoTrpadus.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmuxKym

1. UccnenoBanue TpekoB vacTuil (10 rOTOBBIM (oTorpadusim).

2. VccnenoBanue paMoakTHBHOTO ()OHA C UCHOIB30BAHUEM JI03UMETPA.

3. M3yuenwne noriomeHus 0eTa-4acTul] aTlOMUHHEM.

PA3IEJI 8. SJIEMEHTbBI ACTPOHOMHWU U ACTPOPU3INKI

Oranel pa3BUTHA acTpoHOMHUHU. [TpuKiIaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.
[TpuMeHUMOCTH 3aKOHOB (PU3UKHU AJi1 00BACHEHUS IPUPOJIbI KOCMUYECKUX 00BEKTOB. MeTobl
ACTPOHOMHUYECKUX HcciaenoBaHui. COBpEMEHHbIE ONTUUYECKHUE TEIECKOIIbI, PaOTENECKOIIBL,
BHeaTMoc(epHas actponoMus. Bun 38é3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/Ibl, IIAHEThI, UX BUAUMOE
nekenue. Conneynas cuctema. Connie. ConHeunas akTUBHOCTh. Mctounuk snepruun ConHila u

3BE3/1. 3BE3/IbI, UX OCHOBHBIEC XapaAKTEPUCTUKHU. [lnarpaMMa «CHeKTpaJbHbII KJIaCC — CBETUMOCTBY.
3BE3/1bI ITIABHOI MOCIIEI0BATENIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) JUJIsl 3BE3]1 INIaBHOMN
MOCJIEI0OBATEIbHOCTH. BHyTpeHHee cTpoenue 3B€37. COBpeMEHHBIE MPEICTABICHUS O IPOUCXOKIECHUN U
sBositonny ConHLa 1 3BE€3/. DTarbl )Ku3HU 3BE€31. Mieunslii [1yts — Hama ["anaktuka. [lonoxxenue u
neuxeHue Coinnua B ['anaktuke. Tunbl ranaktuk. PaguoranakTuku u kBa3apsl. YEpHbIE IbIPHI B spax
ranakTuk. Becenennas. Pacuimpenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukToBOe m3nydyenune. Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenusa:

1. HabGmonenus 3BE3AHOTO HEOA HEBOOPYKEHHBIM TJ1a30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUHN JJIs OTIpeieNICHUS MOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue 3BE3/bl.

2. Habmonenus B Teneckorn JIyHbI, MIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIICHUH.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3VJIbTATHI

I'pasrcoanckoe eocnumanue:

— c(OpPMHUPOBAHHOCTb I'PAXKIAHCKOM MO3UIIMHN 00yUaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO WJIeHA
POCCHICKOTO 00IIIEeCTBa;

— NPUHATHE TPATUIIMOHHBIX O0IIEYeTOBEYECKIX TYMAHUCTHUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

— rOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTh B HHTEPECAaX IPaskJaHCKOT0 O0IIeCTBA, y4aCTBOBATh B
CaMOYIPABJIEHUH B IIKOJIE U IETCKO-FOHOIIECKUX OpraHU3alusiX;

— yMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKLIMSIMH U
Ha3HAYCHHEM;

— FOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(hopMHPOBAHHOCTH POCCUICKOM Ipa’KIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA;

— LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM; JOCTHKEHHUSIM POCCUHCKHUX YUEHBIX B
obsacTu (UMK U TEXHUKE.

/Jlyxoeno-npascmeennoe 6ocnumanue:

— c¢(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

— CHOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbIE PEIlICHHs], OPUEHTUPYICh Ha MOPaJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YUEHOTO;

— OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro.

Icmemuueckoe eocnumanue:

— HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasi SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILEro (GPU3NIECKOI
HayKe.

Tpyoosoe socnumanue:

— UHTEpEC K pa3InYHbIM chepaM NIpopecCuOHAIbHON IEATEIbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKON
U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel npodeccuu 1 pearn30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
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— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO  caMO0OOPa30BaHUIO B 00JIACTH (PU3UKH HA MPOTSHKEHUN
BCEH JKU3HHU.

AKonozuueckoe ocnumanue:

— c(pOpMHUPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYPhI, OCOZHAHHE TI00aTBHOTO XapaKTepa SKOJIOTHUECKIX
npooIieM;

— IUTAaHWPOBAHKE U OCYLIECTBIICHHE ACHCTBUI B OKPY’KAIOIIECH Cpejie Ha OCHOBE 3HAHUS LIeNIeH
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;

— pacIIMpeHHe ONbITa ACATEILHOCTH YKOJIOTHIECKON HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUI 110
dusuke.

Ilennocmu nayunozo nosnanus:

— c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
(bU3UYEeCKON HAYKH,

— 0CO3HAHME [IEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTD B IIpoliecce U3ydeHUs (PU3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIEA0BATEIBbCKYIO ICSITENbHOCTh HHANBUIYaIbHO U B TPYIIIE.

B mpornecce mocTrKeHHUS TMYHOCTHBIX PE3YIHTaTOB OCBOCHUS MPOTPAMMBI CPEIHETO 00IIEero 00pa30BaHuUs
10 HU3HKE y 00YJAIOUIMXCSI COBEPLICHCTBYETCS IMOYUOHATbHBIU UHMELIEeKM,, TIPEATIONararoIui
c(hOopMUPOBAHHOCTD:

— CamMoCo3HaHuUs, BKIFOYAIOIIET0 CIOCOOHOCTh TOHMMATh CBOE

SMOIMOHAIBHOE COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON SMOLIMOHAIBHON c(epbl, OBITh
YBEPEHHBIM B ce0e;

— camope2ynupo8amsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHE, CIIOCOOHOCTD Al TUPOBATHCA K YMOLMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISTH

THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

— BHYmpeHHel MOmueayuu, BKIFOYAIONIEH CTPEMIIEHUE K IOCTHKECHHUIO TIENTU B YCIIEXY, ONTHMHU3M,
MHHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, ICXOSI U3 CBOMX BO3MOKHOCTEH;

— 9Mnamuu, BKIFOYAIOMIEH CITOCOOHOCTh TOHUMATh YMOLIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH €r0
IPU OCYIECTBICHUM OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COYUATIbHBIX HABLIKOG, BKITFOUAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C IPYTUMU JIFOJIbMHU,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

METAITPEJIMETHBIE PE3VYJIbTATHI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUA

Bba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITENbHO (POPMYIUPOBATH U aKTyalIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIETISATH eI JCSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHIKEHUS,

— BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBIX (DU3MUECKUX SBICHHUSIX;

— pa3pabaThIBaTh IJIaH PEIIEHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONINUXCS MAaTEPHATBHBIX U
HEMaTepUalIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBHI B IEITEIILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIIEHUBATh PUCKHU
MMOCJEJICTBUI IEATEIBHOCTH;

— KOOPJMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYATHHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3zoevie uccnedosamenvckue oelicmeust:

— BJIQJIETh HAYYHOU TEPMUHOJIOTHEHN, KITIOUEBBIMU TTOHATUSAMU U METOZaMU (PU3UYECKON HAYKH;

— BIIAJICTh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON 1 MPOSKTHOU JAESITEILHOCTU B 001acTH (PU3UKU;
CMOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3a7a4 (PU3UUECKOTO
coJIepXKaHusl, TPUMEHEHHUIO PA3JIMYHBIX METOAO0B IMO3HAHUS;

— BJIQJIETh BUIAMH JICITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIINH, IPEOOPa30BAHUIO
Y TIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYAlUAX, B TOM YHCIIE TIPU CO3aHUU yU4EOHBIX MPOCKTOB B
obnactu HU3uKH;

— BBISIBJISATH IPUYMHHO-CJIEICTBEHHBIEC CBSI3U U aKTYaTU3UPOBAThH 3a7a4y, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh aPTYMEHTHI JIJIs TOKA3aTelIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh TapaMeTphl U
KPUTEPUU PEILICHHUS;
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— aHaJIM3UPOBATH MOTYYECHHBIC B XOJIE PEIICHHS 3a/1a4 PE3YNIbTAThl, KPUTUIECKHU OLIEHUBAThH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

— CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIC 33124l B 00Pa30BaTEIBHON NEATEILHOCTH, B TOM YHUCIIE TIPH
U3YYEHUU (HU3HKHY;

— JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— YMETb IEPEHOCUTH 3HAHUS MO PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEIEATEIbHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTaTh HOBBIE UJEH, IPeIaraTh OPUTHMHAIbHBIC IOJIXO/IbI U PELICHHS; CTABUTH IPOOIEMbI U
3a/1a4u, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

Paboma c ungpopmayuei:

— BIIQJICTh HaBBIKAMU MOJydeHUs WH(GOpMAIUU GU3HUECKOTO COJCPKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIIATH MMOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEpIpeTaliio nHhopMauu
Pa3IUYHBIX BUJIOB ¥ (POPM MpEICTaBICHUS;

— OLIEHUBATh TIOCTOBEPHOCTH MH(OPMALINU;

— HCIIOJIB30BATh CPeICTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOII0eHreM TpeOoBaHU

OPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TIPABOBBIX U ITUYECKUX HOPM, HOPM
nH(popMaIMoOHHOM 0€30MMacHOCTH;

— c0371aBaTh TEKCTHI (PU3MUYECKOTO COJEPKAHUS B pa3IUYHBIX PopMaTax ¢ y4€TOM Ha3HAUCHHUS
uH(GOPMAIIUH U IIETICBOU ayIUTOPHH, BEIOUPas ONTUMAIBHYIO (hOpPMY TPEICTABICHUS U BU3YATH3AIIHH.

YHuBepcaibHble KOMMYHMKATHBHBIE 1€l CTBUS

Oouwenue:

— OCYILIECTBIISITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH IEATEIEHOCTH;

— pacmno3HaBaTh NPEANOCHIIKYA KOH(MIMKTHBIX CUTYallMi U CMATYATh KOHMINKTHL,

— pa3BEPHYTO U JOTUYHO U3JIaraTth CBOK TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
Coemecmnan OeamenvHocmp:

— [OHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHINBUIyaJIbHOM pabOTHI;

— BBIOMPATh TEMAaTHKY U METO/IbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH
KaXKJ0T0 WIeHa KOJIJIEKTUBA;

— IIPUHUMATH LIEJIM COBMECTHOU JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEHUCTBUSA 110 €€
JOCTUKEHUIO: COCTABIIATh IJIaH AEUCTBUMN, paclpeleNsiTh poJid ¢ Y4ETOM MHEHHM y4aCTHHUKOB, 0OCYKIaTh
pe3yibTaThl COBMECTHON pabOThI;

— OIIEHMBATh Ka4€CTBO CBOET0 BKJIAJA M KaXKJIOT0 Y4aCTHHKA KOMAaH/Ibl B 00U pe3ynbTar Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

— IpeAaratb HOBbIE IPOEKThI, OLIEHUBATh UJIEU C MMO3ULIUU HOBU3HBI, OPUTMHAILHOCTH, TPAKTHUECKOMN
3HAYUMOCTH;

— OCYUIECTBJIATH MO3UTUBHOE CTPATETUYECKOE MTOBEICHNE B PA3IMYHBIX CUTYAIUSIX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

YHuBepcanbHble peryJsiTUBHbIE 1eliCTBUS

Camoopzanuzayusa:

— CaMOCTOSITEIbHO OCYIIECTBIISATh O3HABATENIbHYIO I€ITEIbHOCTD B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISBIISAITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33/1aUH;

— CaMOCTOSITEIbHO COCTaBIIATh IUIaH PEIIEeHUs pacYETHBIX U KaYEeCTBEHHBIX 3aJay, MJIaH BbITOIHEHUS
IPaKTUYECKOH paboTHI C yUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeIOYTeHUH;
— JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM;

— pacHMpATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHU;

— JIe7aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a PEIICHNUE;

— OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

— CcTocoOCTBOBATH (DOPMHUPOBAHUIO U TIPOSIBIICHHUIO APYAUIIUU B 00J1acT (DU3UKH, TIOCTOSTHHO MOBBIIIATH
CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBI YPOBEHb.

Camokonmpons:

— JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBbHOCTD, OLIEHUBATH COOTBETCTBUE
Pe3yAbTaTOB LIEJISIM;

— BJIaJICTh HaBbIKaMM MTO3HABATEIBHOMN pedieKCuU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUHN U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YyIbTaTOB U OCHOBAHMI{; HCIIONB30BaTh MPUEMBI pediiekcuu 1is
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OIICHKH CHUTYAIINH, BHIOOPA BEPHOTO PEIICHNUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
— NPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3yIbTATOB AEATEILHOCTH.
Ilpunamue cedsn u opyaux:

— MPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

— MPUHUMATh MOTHUBBI U PTYMEHTHI IPYTUX [IPH aHAJIN3€ PE3yIbTaTOB JACSTEIbHOCTH;
— MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

[MPEJIMETHBIE PE3YJIbTATBI

10 knacc

B npouecce uzyuenus kypca ¢puszuku yriyonaéaHoro ypoBHs B 10 kjiacce y4eHUK HAYUUTCS:

— MOHUMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTUIECKOM, IKOJIIOTUYECKOM, COIMATTLHOU U
3TUYECKOH cdepax AeaTeTbHOCTH YeJIOBEKa; POjib U MECTO (PU3UKK B COBPEMEHHOM Hay4yHOU KapTHHE
MUDa; 3HAUEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OObSICHUTEIbHON U IPOrHOCTUYECKON (QYHKIUI
buznyecKoil TeOpUn — MEXaHUKH, MOJICKYISIPHON (DU3UKH U TEPMOAMHAMUKH; POJIb (PU3MUECKON TEOpHH
B ()OPMHUPOBAHUY TPEACTABICHUH O (U3NIECKON KapTHHE MUPA;

— pa3iauyaTth yCIOBHS MPUMEHUMOCTU MOJIeel (PU3NUECKUX TEN U MPOLECCOB (SBICHUI ): HHEpIHaIbHAs
cucTtema oTcuéra, abCONIOTHO TBEPOE TEJIO, MaTepUaAIbHAS TOUKA, PABHOYCKOPEHHOE JIBUYKEHUE,
cBOOOIHOE Ta/ieHne, a0COIIOTHO yripyras nedopmarwsi, a0COTIOTHO YIIPYTroe 1 aOCOIOTHO HEYIIPYTOe
CTOJIKHOBEHUSI, MOJIEJIU Ta3a, KUAKOCTHU U TBEPIOTO (KPUCTAILTUIECKOT0) Tela, UIealbHbIN Ia3, TOUSUHBIN
3apsizl, OMHOPOIHOE NIEKTPUIECKOE I10JIE;

— pa3nuyath yciaoBus (TPaHULbI, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTtep (GyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTD UCTIOIH30BAHMUS YaCTHBIX 3aKOHOB;

— aHaJIM3UPOBATH U OOBICHITH MEXaHUYECKHE MPOLIECCHI U SBJICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJOXKEHUS U
3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh MEXaHUYECKOTO JBMKECHUS, POPMYIIbI KHHEMATHKH
PaBHOYCKOPEHHOTO JIBMKEHUsI, TpeoOpa3oBanus [ anumes [uis CKOPOCTH U NEPEMEIIEHUS, 3aKOHBI
HeroToHa, npuHIMN OTHOCUTEIBHOCTH ["auiies, 3aKOH BCEMUPHOT'O TATOTEHMS], 3aKOHbI COXPAHEHUS
UMITYJIbCAa M MEXaHUYECKOM 3HEPTUH, CBA3b pabOThI CUIIBI C U3BMEHEHHEM MEXaHMUYECKOW SHEPTUH, YCIOBUS
paBHOBECHS TBEPOTO Teja); MPHU 3TOM HUCII0JIb30BATh MAaTEMAaTHUYECKOE BhIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHS IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3oBaHuil [anuies, BTOPOro 1 TpeThero 3aKkOHOB
HeroTOHA, 3aKOHOB COXpaHEHMsI UMITYJIbCa U MEXAHUYECKOM dHEPruu, 3aKOHa BCEMUPHOTO TATOTEHHUS;

— aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MTPOLIECCHI U SBJICHUS, UCII0JIb3YsI OCHOBHBIE NoJjioxkeHuss MKT
Y 3aKOHBI MOJIEKYJISIPHON (PU3MKU U TEPMOAMHAMUKH (CBSA3b JaBJIECHUS HI€aIbHOIO ra3a co cpeHein
KMHETUYECKOW SHEPrUel TEMJI0BOrO ABMKEHHS U KOHIEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI
BEIIECTBA CO CPEAHEN KMHETUUECKOM 3HEepruel TeIIOBOro IBUKEHUS €r0 YacTHll, CBSI3b JaBJICHUS
UJCAIBHOTO ra3a ¢ KOHIEHTpaIue MOJIEKYJI U €ro TeMIIEpaTypol, ypaBHeHre Menpeneesa - Knanelipona,
NEePBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHs SHEPTUHU B TEIUIOBBIX MPOIECCaX); MPU ITOM
MCII0JIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh yCIOBHUS IPUMEHUMOCTH YPaBHEHUS
MenpeneeBa - Kianeitpona;

— AQHAJM3UPOBATh U OOBSICHATH AIIEKTPUUYECKHE SBJICHHUS, UCIIOJIb3YS] OCHOBHBIE MOJIOKEHHS U 3aKOHBI
JEKTPOAMHAMUKH (3aKOH COXpPaHEHMsI SJIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, MOTeHIIMaTbHOCTD
INEKTPOCTATUUYECKOTO MOJIsL, IPUHIIUI CYIIEPIO3ULIUN JIEKTPUUECKHX TI0JIEH, TPH 3TOM YKa3bIBas yCIOBUS
NpUMEHUMOCTH 3aKoHa KysoHa; a Takke MpakTUYeCKU BaXKHbIE COOTHOIIEHHMS: 3aKOHbI OMa /17151 yyacTka
LEeNH U IS 3aMKHYTOH 3JIEKTpUYecKoi 11enu, 3akoH Jxoynsa - Jlenna, npasuna Kupxroda, 3aKoHsl
®dapanes s JIEKTPOTN3a);

— OMNHUCHIBATH (PU3NYECKUE MPOLIECCHI U SIBJICHUS, UCTIOIb3Ysl BEIMYMHBI: IIEpEMEIeHNE, CKOPOCTb,
YCKOpPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CHJIa, MOMEHT CHUJIbI, IJaBJIeHHE, TOTeHIINaIbHAas SHEPTUs,
KWHETHYECKasi SHEPTHsl, MeXaHU4ecKasi JHeprusi, paboTa CHIIbI; IEHTPOCTPEMUTENIbHOE YCKOPEHUE, CHila
TSKECTH, CUJIa YIIPYTOCTH, CUJla TPEHHS, MOIIIHOCTh, SHEPTUs B3aUMOAEHCTBH Tea ¢ 3eMiIEN BOIU3H e€
MOBEPXHOCTH, SHEPTHsI yIpyrod AeopMaiiuil npy>KMHbI; KOJMYECTBO TEIJIOTHI, a0COTIOTHAS
TeMIeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSSI SHEPTUs UCabHOTO OJJHOATOMHOIO Ta3a,
paboTa uaeanbHOTO raza, OTHOCUTEIbHAS BIAKHOCTh Bo3ayxa, KI1/] uieanbHOro TEIIOBOTO ABUraTeNs;
3JIEKTPUYECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, HAMPSYKEHHOCTH MOJISI TOYEUHOIO 3aps/ia
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WM 3apsDKEHHOTO 11apa B BaKyyMe U B AMAJIEKTPUKE, MOTEHIMAN AIEKTPOCTaTUYECKOTO M0JIsl, Pa3HOCTh
HOTEHIUAJIOB, 3JIEKTPOABHKYIIAs CHJIA, CUJIa TOKA, HAPsKEHNUE, MOIIHOCTh TOKA, 3JIEKTpUdecKas EMKOCThb
IUIOCKOTO KOH/IEHCATOpa, COPOTUBIIEHUE YUacTKa LENH C ITOCIEI0BATENbHBIM U apAJUIEIbHBIM CO
€IMHEHUEM PE3UCTOPOB, FHEPI U AIEKTPUUECKOI0 OISl KOHACHCATOPA;

— 0OBSICHATH 0COOEHHOCTH MPOTEKAHMS (PU3MUYECKHX SBICHUI: MEXaHUYECKOE IBUKEHHE, TEIIIIOBOE
JIBI)KEHHUE YacTHUL BEILECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHHE, 11D dy3us, ncnapenue,
KUIIEHUE U KOHJIEH ALK, IIJIaBJI€HUE U KPUCTAJUIM3ALMs, HAIPABICHHOCTh TEIIONEPEAAYH, IEKTPU3ALUI
TeJ1, 3KBUIOTEHIIMAIBHOCTb IOBEPXHOCTHU 3aPSyKEHHOTO POBOJAHUKA;

— IPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJJHON (PM3UYECKOM BETMUMHBI OT IPYTOH C NCTIOIB30BAHUEM
HPSMBIX U3MEPEHHI: IIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH Pe3yJIbTaThl MOITY4EHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE IPaUKOB C yUETOM aOCOIIOTHBIX MOTPELIHOCTEH U3MEPEHUiA,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBaHUS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH; IIPH 3TOM BBIOMPATH ONTUMAILHBINA METOT
U3MEpPEHUs, OLIEHNBATh a0COIIOTHBIE U OTHOCUTEIIbHBIE IIOIPEIIHOCTU MPSAMBIX U KOCBEHHbBIX U3MEPEHUI;
— TPOBOJIUTH OTBITHI 0 IIPOBEPKE MPEATIOKEHHOIN TUIOTE3bI: TUIAHUPOBATH IKCIIEPUMEHT, COOMPAThH
9KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyYE€HHBIE PE3YJIbTaThl U JeJIaTh BHIBOJL O CTATyCe
MPEJI0KEHHON TUIIOTE3bI;

— coluro1aTh NpaBuiia 0€301MacHOro Tpyia Npy NPOBEIECHUH UCCIIEA0BAaHUM B paMKax y4eOHOIro
9KCHEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIe10BATEIbCKON U TPOEKTHON AEATEIIbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOpHOT0 000pYIOBAHHUS;

— pemarh pacy€THbIE 334yl C BHO 3a/laHHOM M HESIBHO 3aJJaHHOM (pU3MUecKOi MOJIeNbIO: HA OCHOBAaHUH
aHaJM3a yCIOBHUS 0OOCHOBBIBATH BEIOOP (PM3NUECKOI MOIEIH, OTBEYAOIIeii TpeOOBaHUAM 3aauH,
IPUMEHSATH (POPMYJIbl, 3AKOHBI, 3AKOHOMEPHOCTH U MOCTYJNAThl (PU3UYECKUX TEOPU IPU HCII0JIb30BaHUU
MaTeMaTUYECKUX METOJOB PEILIEHNUs 3a]a4, IPOBOAUTH pacu€Thl HA OCHOBAaHWU UMEIOLINXCS JaHHbIX,
aHaAJIM3UPOBATh PE3YbTATHI U KOPPEKTUPOBATH METO/IbI PEILICHHS ¢ YUETOM MOJIyUYEHHBIX PE3YIbTATOB;

— pelarh Ka4eCTBEHHbIE 3a]au, TpeOyollue NIPUMEHEHNS 3HAHUN U3 Pa3HbIX Pa3/eoB IIKOIbHOIO
Kypca GpU3MKH, a TaKKe UHTETPAllMK 3HaHUH U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYUHOTO ITUKJIA:
BBICTPAUBATh JIOTHUECKYIO LIEMIOYKY PACCYKIACHHUM ¢ OOPON Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
du3nUeckue sIBICHUS;

— HCII0JIB30BATh TEOPETUUECKHUE 3HAHUS JIJIsl OOBSICHEHHSI OCHOBHBIX IPUHIIUIIOB PaO0Thl M3MEPUTENbHBIX
nprOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUYECKHX MPOLIECCOB;

— MPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— aHaJIM3UPOBAThH U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3MUECKUMHU MPOLIECCAMU, C TIO3UIIUN SKOJIOrMYecKOr 6€30acHOCTH, MPEACTaBIEHUH O
palMOHAIBLHOM MTPUPOAONOIB30BAHNH, a TAK)KE PA3yMHOM HCIIOIb30BaHUM TOCTUKEHUI HAYKU U
TEXHOJIOTUH JUIs JabHEHIIIEro pa3BUTH YeJI0OBEUECKOro 00IIeCTBa;

— MPUMEHSATH pa3IU4HbIe CTIOCOOBI paboThI ¢ HHPOpMAIUE PU3NIECKOTO COIEPKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN: TIPU 3TOM HCIOIb30BATh COBPEMEHHBIE
MH(OpPMalLlMOHHBIE TEXHOJIOTUH AJIsl TOUCKA, TepepadOTKU U MPEIbABICHHS y4eOHOM U HayYyHO-
HOMYJSPHON HH(pOpMAIMK, CTPYKTYPUPOBAHUS U MHTEpIpETallii HHPOPMALIUH, TOTyYSHHOH U3
Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU aHAIU3UPOBAThH MOTyYaeMyo HHPOPMAIIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(pOpMaI;
— MPOSIBJIATH OPraHU3aIMOHHbIE U [T03HABATEIbHBIE YMEHUS CAMOCTOSITENIbHOTO MPUOOPETEHHSI HOBBIX
3HAaHUH B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-HUCCIIE0BaTENILCKUX padoT; paboTaTh B rpymie ¢
HCIIOJTHEHUEM Pa3IUYHbIX COLMATIBHBIX POJIEH, IUIaHUPOBATh paboTy TPYIIIbI, pAallMOHATLHO PACIPEeATh
JESATENIBHOCTh B HECTAHIAPTHBIX CUTYaIUAX, a€KBaTHO OLIEHUBATh BKJIa/ KayKJOTO U3 YYaCTHUKOB
TPYNIBI B peLIEHUE paccMaTpUBaeMOi MpoOIeMBl;

— IPOSIBJIATh MOTUBALMIO K Oyayiei mpodeccuoHaTIbHON AEATENbHOCTHU MO CIEHUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOQUIIS.
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11 kiaace

B npornecce u3yuenus kypca Gpusuku yriay0néHHoro ypoBHs B 11 kinacce ydeHUK HAyIHTCS:

— IOHUMATb POJb (PU3UKHU B SKOHOMHUECKON, TEXHOIOTHYECKOH, COLIMAIbHON M TUYECKON cdepax
JeSITeILHOCTH YeJIOBEKa; POJIb U MECTO (PU3UKHU B COBPEMEHHOI Hay4YHON KapTHHE MUPA; POJIb
aCTPOHOMMH B IIPAKTUYECKOH JIEATEIbHOCTH YeJIOBEKa U AaJbHEHIIEM HayYHO-TEXHUUECKOM Pa3BUTHH;
3HAYCHHE OINUCATEIbHOMN, CUCTEMAaTH3UPYIOIIEH, 00bICHUTEILHON M TPOrHOCTUYECKON (QYHKIIUI
(bu3n4ecKoil TeOpuN — AIEKTPOAUHAMUKH, CIIELMATIbHON TEOPUU OTHOCUTEIbHOCTH, KBAHTOBOH (pU3MKH;
poib pu3HUecKoi TeoprH B (POPMUPOBAHUH MPEACTABICHUHN O (U3NIECKOI KapTHHE MUPA, MECTO
(Gu3n4ecKoil KapTHUHBI MUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUN O
IPUPOJIE;

— Pa3InyYaTh yCIOBUS IPUMEHUMOCTH MoJenell pU3HMUeCcKuX Tell U MPOLECCOB (ABJIECHHM): 0THOPOJHOE
JIEKTPUYECKOE U OJJTHOPOJHOE MATHUTHOE 110JIs1, TApMOHUYECKUE KOJIOaHHsI, MATEMaTUUYECKUI MasATHUK,
U/ieabHbII IPYKUHHBIA MasTHUK, FTAPMOHUYECKHE BOJIHbI, UJCATIbHBIN KOJeOaTeIbHbIA KOHTYP, TOHKAs
JIMH3a; MOJIEJIe aToOMa, aTOMHOTO Siipa M KBAaHTOBOW MOJIEJIH CBETA;

— pa3nuyaTth ycioBUs (IpaHULlbl, 00JACTH) MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB, TOHUMATh BCEOOIIHNHA
xapakTep GyHIaMEHTAIBHBIX 3aKOHOB i OTPAHUYEHHOCTD UCTIOIb30BaHUS YAaCTHBIX 3aKOHOB;

— aHAJIU3UPOBATh U OOBSICHATH HJIEKTPOMArHUTHBIE IPOLIECCHI U SBJIECHUS, UCIIOJIb3YsI OCHOBHBIE
HOJIOKEHUS U 3aKOHBI 3JIEKTPOIMHAMUKH U CIIEUAIEHOM TEOPHH OTHOCUTENIBHOCTH (3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsa, cuia Amrnepa, cuia JIopeHia, 3aK0H 3JIEKTPOMAarHUTHON MHAYKIIUH, TIPABUIIO
Jlenua, cBa3p 31C caMOMHIYKIIMH B 3JIEMEHTE MIEKTPUYECKOM LIEMIU CO CKOPOCTHIO U3MEHEHHUS CUJIbI
TOKA; IOCTYJIAThl CIIEUAIIBHON TEOPUH OTHOCUTEIBHOCTH DUHIITENHHA);

— aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBIEHUS, UCIIOJIB3Ysl I10JIOKEHUS] KBAHTOBOU
¢u3uky (ypaBHeHHE DHHIITEHHA U1 (HOTOdPEeKTa, IepBhIid U BTOPOH mocTynaTsl bopa, mpuHINT
COOTHOILIEHUS HeomnpenenéHHoctel [ eif3en0epra, 3aKOHbI COXpaHEHUS 3apsiIOBOIO ¥ MaCCOBOT'O YUCEN U
SHEPIHUH B SIIEPHBIX PEAKLUAX, 3aKOH paJMOaKTHBHOIO paciiaja);

— OMNHUCHIBATh (PU3NUECKUE MPOLIECCH] U SIBJICHUS, UCIIOJb3Ys BEIUUUHBI: HAPSHDKEHHOCTD 3JIEKTPUUECKOTO
0JI51, TOTEHIUAI AIEKTPOCTATUYECKOTO MOJIsI, PA3HOCTh MOTEHIMAJIOB, AJEKTPOABIKYIIAs CUIa,
WHAYKIIHAS MarHUTHOTO TIOJIsl, MATHUTHBINA NOTOK, CHJIa AMIIEPA, UHAYKTUBHOCTB, 3JIEKTPOABHKYIIIAs CHIIA
CaMOMHIYKIMH, SHEPTUsl MarHUTHOT'O TIOJISl IPOBOJIHUKA C TOKOM, PENSATUBUCTCKUN UMITYJIbC, ITOJIHAS
SHEprus, YHEPrus MOKosi CBOOOAHON YaCTHUIIbL, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YKCIIO U 3aps[ spa,
SHEPrus CBA3U A]Ipa;

— OOBSICHATH 0COOEHHOCTH MPOTEKAHUs (PU3NUECKUX SBICHUIN: 3JIEKTPOMAarHUTHAS MHIYKIINS,
CaMOMHJYKIUS, pe30HaHC, MHTEpPepeHIus BOJIH, NU(pakiys, JUCTIEPCHs, TIOJHOE BHYTPEHHEE
oTpaxkeHue, poroanexTpuueckuit 3pdext (poroaddekr), anbda- u Geta-pacnaasl sjep, raMMa-u3IydyeHue
anep; pusndeckure NPUHIMUIBI CIEKTPAIBLHOTO aHaIn3a U paboThI Ja3epa;

— ONPENENATh HallpaBJICHNE UHAYKIIMA MAarHUTHOTO 1OJIs IPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U CHJIbI
Jlopenna;

— CTpOUTH U300paKkeHHe, CO3JaBaeMOe MJIOCKUM 3epKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €T0
XapaKTepUCTUKU;

— NPUMEHATH OCHOBOIIOJIAratoINe aCTPOHOMUYECKHE MTOHATHSI, TEOPUU U 3aKOHBI JUI aHAIN3a U
00BsICHEHUST PUBNYECKUX MTPOLIECCOB, MPOUCXOIAUINX B 3BE3/aX, B 3BE3/IHBIX CUCTEMAX, B
MEXTaJITaKTHYECKOM cpefie; IBUKEHUsT HeOECHBIX Tell, SBONIIOINHU 3BE3]1 M BeeneHnHnoii;

— MPOBOJUTH HCCIIE0BaHNE 3aBUCUMOCTEN (PU3NUECKUX BEIHUMH C UCIIOIb30BAaHUEM MPSMBIX
U3MEPEHUIl: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl OIYYEHHONW 3aBUCUMOCTH
¢u3nYeCKuX BEIMYHMH B BUJIEe TPAdUKOB C YUIETOM aOCOIIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeNaTh
BBIBO/JIBI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BEIUUUH; IPU 3TOM BHIOMPATH ONTUMAIbHBIA METO
U3MEpPEHUs, OLICHUBATh a0COIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
— IPOBOJUTH OMBITHI M0 MPOBEPKE MPEATOKEHHOIN TMIOTE3bl: IUIAHUPOBATh IKCIIEPUMEHT, COOMPATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh I1OJIYYEHHBIE PE3YNIbTAThI U JEJIaTh BBIBOJ O CTAaTyCe
MPEJI0KEHHON TUIIOTE3bI;

— OIMCBIBATh METO/IbI ITOJIY4EHHSI HAYUYHbIX aCTPOHOMUYECKUX 3HAHUI;

— co0mroaTh paBuiia 0€30MacHOTOo TPy/ia IMPH MPOBEICHUN HCCIICIOBAHUN B paMKax ydeOHOTO
HKCIIEPUMEHTA, IPAKTHKyMa 1 y4eOHO-HCCIIeJ0BATEIbCKON U MPOSKTHON JAEATEIIEHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO
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000pyIOBaHUs;

— pelaTh pacuETHbIC 3aJa4M C SIBHO 3aJaHHOW M HESIBHO 3aJaHHON (DU3UUCCKON MOJICNIBIO: HA OCHOBAHHU
aHaJM3a yCJIOBHS BBIOMpATh (PU3MUYECKHE MOJICNH, OTBEYAIOIHe TPEOOBAHUAM 3a/1a4H, TPUMEHSTh
(bopMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOCTYJIAThI (PU3HUYSCKUX TCOPUI MPH UCIIOIH30BAHUH
MAaTCMAaTUYCCKHUX MCTOA0B PCUICHUA 3a1a4, IPOBOAUTDH paC'—IéTBI Ha OCHOBaHHWHU MUMCIOIIMUXCSA JaHHBIX,
aHAJM3UPOBATh PE3YJILTATHI U KOPPEKTUPOBATH METO/IbI PEIICHHS C YUETOM MOJYyISHHBIX PE3YJIbTATOB;
— pfliaTh Ka4€CTBCHHBIC 3a1a4H, TpeGYIOH_[I/IC IMPUMCHCHUA 3HAHUU U3 Pa3HbIX PasacIOB MIKOJIbHOT'O
Kypca GU3UKH, a TAK)KE UHTETPALMK 3HAHUN M3 JPYTUX MPEIMETOB €CTECTBCHHO-HAYYHOIO IIUKJIA:
BBICTPANBATh JIOTHYECKYIO IIETIOYUKY PACCY)KICHHIA C OMOPOi Ha U3YUCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ruecKue SIBICHHUS;

— HUCII0JIB30BATh TCOPCTUUCCKHUEC 3HAHUA JIA O6’b$ICHeHI/I$I OCHOBHBLIX IMTPUHIIUIIOB pa6OTbI N3MCPUTCIIbHBIX
pUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJOTHUYECKUX MTPOIIECCOB,;

— NPUBOAUTH MPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

— AHAJIM3UPOBATh U OLICHUBATH IOCICACTBUA 6I>ITOBOI>'I u HpOH3BOI[CTBeHHOfI JACATCIIBbHOCTH YE€JIOBCKA,
CBSI3aHHOM C (PU3NIECKUMH MIPOLIECCAMHU, C MTO3UIIMI IKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O
palroHaIbHOM IPUPOIONOIL30BAHNH, & TAKKE PA3yMHOM HCIIOJIb30BAHUH TOCTHIKCHUN HAYKH U
TEXHOJIOTUH IS TTbHEHIIIEr0 pa3BUTHS YEII0BEUSCKOTO 00IIIECTBA;

— MPUMEHATH PA3IHYHbIC CIIOCOOBI pabOThI ¢ HHGOPMAIHEH BU3HUECKOTO COICPIKAHIS C
HCIIOJIb30BAHUEM COBPEMCHHBIX HH(i)OpMaIII/IOHHI)IX TEXHOJIOTHH: IIpU 5TOM HCII0JIb30BaTb COBPCMCHHBIC
uH(pOpPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI TOUCKA, TIepepabOTKU U MPEAbABICHUS y4eOHOU M HAYYIHO-
HOMYJISIPHOM H(OPMAIMH, CTPYKTYPUPOBAHUS U HHTEPIPETANN HHPOPMALIUH, TOTyYSCHHOH 13
Pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU aHAIM3UPOBATh MOTyYaeMyr0 HH(POPMAIIUIO U OLICHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMECIOIIMUXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHA/IM3a HCTOUYHUKA HH(DOpMAITHH;
— TPOSIBJISITh OPTaHU3AIMOHHBIC U TO3HABATEIbHbBIC YMEHHS CAMOCTOSTEILHOTO MPHOOPETEHHST HOBBIX
3HAHUH B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-UCCIIE0BATENILCKUX padoT; paboTaTh B rpyIIe ¢
UCTIOJTHEHUEM Pa3JInYHBIX COLUAIIBHBIX POJICH, TUTAHUPOBATh PabOTy Py, PAIIMOHAIILHO PACIIPEICIIAThH
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYallUAX, aICKBATHO OUCHNWBATH BKJIA/] KaXXI0I'0 U3 YYACTHHUKOB
TPYIIIBI B PEHICHUE pacCMATPUBACMOI TPOOJIEMBI;

— MPOSIBJIATH MOTHUBALIMIO K OyAyIIeH npodeccrnoHanbHOMN 1€ATEeIbHOCTHU O CHEHUATIBHOCTIM (PU3UKO-
TEXHUYECKOTO MPOdHUIISL.
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TemaTuueckoe muanuposanue. 10 kaace

Ne TemaTnueckuii 010K, OcHoBHOe coep:kaHue OcHoBHBIE BU/IBI 1eATEJBHOCTH 00y4aI0IUXCS
n/n TeMa
PA3JEJ 1. HAYUYHBIA METO/ IO3HAHUS IIPUPOJIBI (6 1)
1 | Hayunsrit meTon dusnka — pyHAaMEHTaNbHas HayKa o npupoae. Hayunslii | YyacTue B AUCKYCCHH O POJid (PU3NYECKON TEOPUHU B

MIO3HAHUS IPUPOJIBI METOJ MO3HAHUS U METOJIbI UCCIICAOBAHUS (PU3UUECKUX (hopMHUpOBaHNUY TPEACTABICHUH O (PU3UIECKON KapTHHE

(6 1) SIBJICHUI. DKCIEPUMEHT U TEOPHsI B IIPOLIECCE TO3HAHMS MUpa, MecTe (PU3nUecKor KapTUHBI MUpPA B 00ILEM Py
npupojsl. HaGmonenne u skcriepuMeHT B (pusuke. COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUHN O
CrniocoOs1 u3mMepeHust GU3NYECKUX BETUYHH (aHAJIOTOBbIE U | pupoie. CpaBHEHHE U3MEPEHUN (PUZNUECKUX
U POBBIC U3IMEPUTENLHBIE TIPUOOPHI, KOMITBIOTEP- BEJIMYHH MTPU TIOMOIIM aHATOTOBBIX M HU(POBBIX
HbIE JaTUYMKOBBIE cucTeMbl). [lorpemnoctu n3mepenuit U3MEPUTENbHBIX TPuOopoB. OCcBOEHUE CTIOCOOOB OLIEHKH
(bu3NIEeCKUX BeTUYMH (a0CONIOTHAS M OTHOCUTEIIbHAS). norpeiHocTel n3mMepeHuil. OcBoeHue OCHOBHBIX MPUEMOB
MonenupoBanue GU3NYECKUX SIBICHUHN U MPOLIECCOB paboThl ¢ UQpPoBoil Taboparopueii mo Gpusuke
(MaTepuasibHasi TOUKa, aOCOIIOTHO TBEPAOE TEIO,
ujeanbHask KUIAKOCTh, UI€ATbHBIN T'a3, TOUCYHBIN
3apsn). ['unoreza. ®uznueckuit 3aK0H, TPaHUIIBI €T0
npuMeHuMocTu. Pusnueckas reopusi. Poib u mecto
(¢u3uKN B OPMUPOBAHUU COBPEMEHHOW HAYYHOW KAPTHHBI
MUPa, B IPAKTUYECKON JESITEIbHOCTH JTHOACH.

PA3JIEJI 2. MEXAHUKA (35 4)
2 | Kunemaruka Mexannueckoe n1BuxkeHre. OTHOCUTEIBHOCTD [IpoBenenne KOCBEHHBIX H3MEPEHNUI MIHOBEHHOM
(10 u) MEXaHMYEeCKOro ABKeHus. Crucrema oTcyéra. CKOPOCTH M YCKOPEHHUS TeJa, IPOBEACHUE NCCIIEIOBAHUS

[Ipsimas u oOpaTHas 3aauu MexaHukd. Pagunyc-BeKTop
MaTepuaIbHON TOYKH, €r0 MPOSKIIUA Ha OCH CUCTEMBI
koopauHar. Tpaekropus. [lepemerienue, CkopocTsb
(cpenHsist CKOpOCTh, MTHOBEHHAs! CKOPOCTb )

1 YCKOPEHHE MaTepuaIbHON TOUKH, UX TPOEKIUU HA OCH
cucteMbl koopauHaT. CloKeHne epeMenieHui 1
CJI0’KEHUE CKOpocTel. PaBHOMEPHOE U paBHOYCKOPEHHOE
NPAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U TyTU MAaTepUaIbHON TOUKH OT
BpeMeHH U ux rpapuku. CBoO60oHOE nafieHne. Y CKopeHue
cBOOOHOTO NasieHus. [{BrkeHue Tena, OpoIIeHHOro Mo/
YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH

3aBUCHUMOCTEN MeXy (GU3NUECKUMH BETUYUHAMU U
ONBITOB MO TPOBEPKE MPETI0KEHHON TUITOTE3BI MPU
M3yYEHUHU PAaBHOYCKOPEHHOI'O IPSAMOJIMHEUHOT O
JBIKEHUSI, TBUKEHUS TeJa, OPOIIIEHHOTO TOPU30HTAIIBHO,
JBU>KEHUS TeJIA 110 OKPYXKHOCTHU € IIOCTOSHHOM MO0 MOJTYJIIO
CKOpOCThI0. Pelienne pacu€THbIX 3a7a4 C SIBHO

3a/IaHHOM U HESBHO 33JaHHON (PU3NYECKON MOIEIBIO C
HCIIOIB30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
KHHEMAaTuKH. PellieHre kauecTBEHHBIX 3a71a4, TPEeOYIOImUX
MIpUMEHEeHUsI 3HaHUH 1o kuHemaTtuke. OObsicHEHNEe
OCHOBHBIX IIPUHLIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB

1 TCXHOJIOTHUYCCKUX IMMPOUCCCOB, TAKUX KaK: CIUAOMETDP,
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U YCKOPEHMS MaTepHaIbHON TOUYKU OT BPEMEHU U UX
rpaduku. KpuBonuHeliHoe ABMXeHUE. J[BrKeHHE
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH. YTJIOBas U
nuHeitHas ckopocth. [lepuosa u yactora obpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIIBHOE), KacaTEIbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHallbHOM
TOYKHU.

JIBUKEHUE CHAPSIOB, LIEMHbIE, IECTEPEHYATHIC U
pemMEHHBIE TIepeaun, cKopocTHbIe TU(THI. OnpeneneHue
YCIIOBUH MPUMEHUMOCTH MOJIeTIeH (PU3NIECKUX TN U
IPOLIECCOB (SIBJICHUIT): MaTepHalibHas TOUKaA,
PaBHOYCKOPEHHOE ABIKEHHE, CBOOOHOE Ta/ICHHE.
Boinonnenue yueOHbIX 3aJaHUI HAa aHAIN3 MEXaHUYECKUX
MIPOIIECCOB (SBJICHHI) C UCIOIB30BAHUEM OCHOBHBIX
MOJIOKEHUH U 3aKOHOB KUHEMATUKH: OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBMKCHUS, (POPMYIIbI KHHEMATHKU
PaBHOYCKOPEHHOT'O ABMXKEHUS, TpeoOpazoBanus ["anunes
JUIsl CKOpOCTH U nepemenienus. Mcnons3oBanue IT-
TEXHOJIOTH MpHU paboTe C TOMOTHUTENbHBIMU
UCTOYHUKAMHU WHPOPMAITUH TI0 TEME, UX KPUTHICCKUH
aQHAJIM3 U OLICHKA JOCTOBEPHOCTH.

Jnnamuka

(10 )

[IepBeb1it 3ak0oH HproToHa. MTHEpIMAIbHBIE CUCTEMBI
otcuéra. [IpuHIMn oTHOCUTENBHOCTH | anunes.
HeunepuuansHbie cuctemMbl 0TCuéTa (OmpeieseHue,
npumepsl). Macca tena. Cuna. [Ipuniun cyneprno3uuuu
cwi. Bropoit 3akoH HeroTOHa 1511 MaTepuanbHOM TOYKH.
Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTCHUsI. DKBUBAJIECHTHOCTD
IrPaBUTAIMOHHON U MHEPTHOMN Macchl. Cuia TSKECTH.
3aBUCHMOCTbH YCKOPEHUSI CBOOOTHOTO MAJICHUSI OT BBICOTHI
HaJ| TOBEPXHOCTHIO MIIAHETHI U OT TeorpaduyecKoit
IUPOTHI. J[Br>KeHHEe HEOECHBIX TeJl U UX CITyTHUKOB.
3akonsbl Kemnnepa. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena,

ABUIXKYIICTOCS C YCKOPCHHUEM. Cuna TPCHUH. CYXOG TPECHUC.

Cuna TpeHUs CKOJIbKEHUS U CUjia TPEHUS MOKOSI.
Koadduuuent tpenns. Cuna conpoTUBICHUS TPU
JBUKEHHUH Tela B )KUAKOCTU WM ra3e, €€ 3aBUCMOCTh
OT CKOPOCTH OTHOCHUTEJIBHOTO JBUXKEHMS. [[aBieHue.
I'mppocrartnueckoe nasienue. Cuna Apxumena.

[IpoBeneHne KOCBEHHBIX U3MEPEHUIN PABHOACHCTBYIOLIECH
cHJ1 ¥ KO3 GUIMEHTa TPEHUS CKOJIbKEHUS, IPOBEJICHHE
UCCIIEIOBAaHHS 3aBUCUMOCTEH (PU3HMUECKUX BETHUYMH U
OIIBITOB I10 MPOBEPKE MPEJIOKEHHON TUIIOTE3BI IIPH
U3YYEHUU JBUKEHUS OpyCKa 110 HaKJIOHHOM

IUIOCKOCTH, IBUKEHHSI CHCTEMBI CBSI3aHHBIX Tell,
nedopmanuu Tei. Pemienne pacy€THbIX 3a/1a4 C SBHO
3a/IaHHOM U HESBHO 33/IaHHOM (PU3NYECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (pOPMYJI
KMHEMAaTUKH U TUHaMUKH. PeleHne kauecTBEHHBIX 3a/1a4,
TpeOyIOIMMX NPUMEHEHNUS 3HaHUN 110 KHHEMAaTUKe U
nuHaMuke. OObsICHEHHE OCHOBHBIX NPUHIIMIIOB

JEHCTBHSI TEXHUYECKHUX YCTPOMCTB U TEXHOJIOTMYECKUX
IIPOLIECCOB, TAKUX KaK: MOAIINUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB. OIpeesieHne yCIOBHI
MPUMEHUMOCTH Mojieel (U3NYECKUX Tel U IPOLIeCCOB
(siBEHMI): MHEpLIMATIbHAs cUCcTeMa OTCUYETa, MaTepUaibHAs
TOYKa, a0COITIOTHO ynpyras aedopMarius.

Boinonnenue yueOHBIX 3aJJaHUI Ha aHAIN3 MEXaHUYECKHUX
MIPOLIECCOB (SIBJICHUI) C UCTIOIB30BAHUEM OCHOBHBIX
TTOJIO’KEHNH 1 3aKOHOB IMHAMMKU: TpH 3aKkoHAa HproTOHA,
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MPUHIUIT OTHOCUTENIbHOCTH ["anumnes, 3aK0OH BCEMUPHOTO
TaroreHus. Pabota B rpymnmnax npu o0CyxaeHuu
BOIIPOCOB MEKIIPEIMETHOTO XapakTepa (Harpumep, 1o
Teme «JIBuKeHHe B IPUPOJLY).

Craruka TBEpAOTO TEa

(5 9)

AbcomoTtHo TBEpHOoe Teno. [loctynarensnoe u
BpalaTebHOE JBUKEHHUE TBEPOTO TEIA.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1ineuo cubl.
CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY TETY.

LenTp TsxecTr Tena. Y cIoBUsI paBHOBECHS TBEPIOIO TEIIA.
YcroitunBoe, HEYCTOMYHUBOE, OE3pa3InYHOEC PABHOBECHE.

[IpoBeneHue uccie10BaHus yYCIOBUM paBHOBECUS TBEPAOTO
Teja, UMEIOUIEro OCh BPAIllEHMs; KOHCTPYUPOBaHUE
KPOHIUTEHHOB U PACUYET CUJI YIPYTOCTH; U3YUCHUE
YCTOWUYMBOCTHU TBEPAOTO TEJIa, UMEIOILIETO IIOMIA/1b
onopsl. Pemienne pacu€THbIX 33724 C IBHO 3aJJaHHOU U
HESIBHO 33/IaHHOUN (PU3NYECKON MOJIETIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M ()OPMYJT CTATHKH.
Pemenne kauecTBEHHBIX 3aja4, TPEOYIOMUX MPUMEHEHUS
3HaHUU 110 ctaTuke. OOBICHEHNE OCHOBHBIX MPUHITUTIOB
JIEUCTBUSI TEXHUUYECKHUX YCTPOMCTB, TAKHX KaK:
KPOHIITEWNH, CTPOUTENIbHBIN KpaH, PEIIETYaThIC
KOHCTpyKIuu. OnpeaesieHne yCiaoBUM MPUMEHUMOCTH
Mojeneil pu3ndecKkux Ten: abCoMOTHO TBEPIOE TEIO.
Boinonnenue yueOHBIX 3aJJaHUI HAa aHAIN3 MEXaHUYECKHUX
MPOIIECCOB (SIBJICHUI ) C UCIIOJIb30BAHUEM OCHOBHBIX
MIOJIO’KEHUH U 3aKOHOB CTaTUKHU: YCIOBUS PAaBHOBECHUS
TBEPAOTO TeENA.

3aKOHBI COXpPAaHCHUA
B MCXaHUKEC

(10 )

NMinynbsc MmaTepralbHON TOUYKHU, CUCTEMBI

MarepuaibHbIX TOUeK. LIeHTp Macc cucremsl
MaTepuaiabHbIX TO4eK. Teopema o0 IBUKEHHUH LIEHTPa Macc.
NMiynbsc cuitbl 1 M13BMEHEHUE UMITYJIbCA TETIA.

3aKOH COXpaHEHMs UMITYJIbca. PeakTHBHOE IBUKEHUE.
MoOMEHT uMITyJIbCa MAaTEPUAITIBHON TOYKH.

IIpencrasnenue o COXpaHEHUM MOMEHTA UMITYJIbCa B
LEHTPaJIbHBIX MOJsAX. PaboTa cuiibl Ha MajoM U Ha
KOHEYHOM nepemenieHnd. I'paduueckoe npeacraBieHue
paboThl cuitbl. MomHOCTh cuibl. KuHeTHYeCcKast sHepTUs
MaTepHalbHON TOUKH. Teopema 00 U3MEHEHUN
KMHETUYECKON SHEPTrUU MaTEPUAIBHON TOYKH.
IToTeHnmanpHble U HEMOTEHIUAIIBHBIE CUIIBIL.
ITorennmaneHas sHeprust. [loTeHnManbHas SHEPIrUs ynpyro

[IpoBeneHne KOCBEHHBIX U3MEPEHUN UMITyJIbCA TENA,
KUHETHUYECKON Y MOTEHIMAIbHON YHEPTUU Tea;
IIPOBEJICHUE OIBITOB 10 IPOBEPKE IIPEIIOKECHHOU
TUIIOTE3bI PH U3YYEHUN PABHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBUKEHUS U B3aUMOJICHUCTBHS TEI.
Pemenue pacy€THbIX 3a/1a4 C IBHO 3aJJaHHOW U HESIBHO
3a/laHHON (PU3NYECKON MOJIEIIBIO C UCTIOIh30BAaHHEM
OCHOBHBIX 3aKOHOB M (pOpMys1 MexaHUKU. Penienue
KaueCTBEHHBIX 3aja4, TPEOYIOMNX MPUMEHEHHS 3HAHUI 110
MexaHnnke. OOBSICHEHHE OCHOBHBIX NMPUHIIATIOB

JIEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX
IIPOLIECCOB, TAKUX KaK: JIBUKEHUE PAKET, BOAOMET, KOIIED,
MIPYXUHHBIA TUCTOJIET, THPOCKOT, (PUTypHOE KaTaHUE Ha
KoHbKax. OnpesienieHne yCciaoBHi MPUMEHUMOCTH
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nedopMUPOBaHHOM MpykuHBL. [loTeHIManpHas
9HEPrus Tejla B OJHOPOJHOM IPAaBUTALIMOHHOM IIOJIE.
[ToTrenumanpHas SHEPTUs Tejla B IPABUTALUOHHOM I10J1€
OJTHOPOJHOTO I1apa (BHYTpH M BHe 1apa). Bropas
KOCMMYECKasi CKOPOCTh. TpeThs KOCMHUYECKasi CKOPOCTb.
CBs3b paOOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPaHEHHUS
MEXaHUYECKOHN HEPTUU. YTIPyTrue U Heynpyrue
CTOJIKHOBEHUS. Y paBHeHUE bepHyiuu Ui uaeanbHoON
KHUJKOCTHU KaK CIEACTBHE 3aKOHA COXPaHCHUS
MEXaHUYECKON YHEPTHUMN.

MoJienel PU3NIECKUX TN U MPOLECCOB (SIBICHU):
abCOJIIOTHO yIIPYyroe 1 adCONIOTHO HEYNIPYyroe
CTOJIKHOBEHUS. BrInoHEeHne y4eOHbIX 3aJaHui Ha
aHaJIM3 MEXaHUYECKUX IPOLIECCOB (SBIECHUN) ¢
HCII0JIb30BAHUEM 3aKOHOB COXPAHEHUSI B MEXAHUKE:
3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKON
SHEPI'uH, CBsI3b PaOOTHI CHIIBI C U3MEHEHUEM
MeXaHH4ecKoM sHepruu tena. Mcnons3oBanue IT-
TEXHOJIOTHH ITpH paboTe C JOMOIHUTETLHBIMU HCTOYHHKA-
MM HH(OpMAIMU IO TEME, UX KPUTUYECKUI aHAIU3 U
OIIEHKA JIOCTOBEPHOCTH.

PA3JIEJI 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJANHAMMKA (49 4)

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH
(15 4)

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOU
teopuu (MKT), ux onsitHoe o6ocHoBanue. Auddysus.
BbpoyHoBckoe nBukeHue. XapakTep IBUKECHUS U
B3aUMOJICHCTBUS YacTHI] BenlecTBa. Mojienu cTpoeHus
ra30B, JKUIKOCTECH U TBEPBIX TSN U O0BSICHECHUE CBONUCTB
BEILIECTBA HA OCHOBE 3TUX MoJeneil. Macca u pazmepsbl
Mouiekyn (atomoB). KonuuecTBo BemiecTsa.

[TocTostnuas ABoraapo. TemoBoe paBHOBECHE.
Temnepatypa u crioco6s! €€ nzmepenus. [llkana
temnepatryp Lenscus. Moaens nneansuoro raza B MKT:
YaCTHIII Ta3a IBIKYTCS XaOTUUECKH U HE
B3aUMOJEHCTBYIOT APYT C APYrom. I'a30BbIe 3aKOHBI.
VYpaBuenue Menneneena - Knaneiipona. AGcontoTHas
Temneparypa (mkana temneparyp Kenbsuna). 3akoH
JanbToHa. M301poneccsl B HI€aJIbHOM I'a3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ 'paduueckoe npeacraBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3obapa.

CBsi3b MEX]1y 1aBIICHUEM U CPEIHEN KMHETHYECKOU
SHEPTrHUeil MOCTYNaTeNbHOTIO TEMIOBOTO IBUKEHUS
MOJIEKYJI MJI€aJIbHOTO Ta3a (OCHOBHOE YpaBHEHHE

MKT wnneansHoro raza). Csizb a0CONIOTHOM TeMIEpaTyphl
TEPMOJUHAMHUYECKON CUCTEMBI CO CPEIHEN KNHETUYECKON
SHEpPrueil MoCTyNnaTeIbHOr0 TEMIOBOTO IBHKEHUS

[IpoBenenune nsmepeHuii mapameTpoB ra3a, IpOBEICHUE
UCCJICJIOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX BETUYHH U
OTIBITOB I10 IIPOBEPKE MPEAJI0KEHHON TMIIOTE3bI

IPU U3YYCHUH YCTAHOBJICHHSI TEIIJIOBOI'O PAaBHOBECHS U
U30IPOLIECCOB B razax. Pemenue pacuéTHbIX 3aa4 ¢ IBHO
3a/laHHOM U HESBHO 33/IaHHOM (PU3NYECKON MOJIETIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
MOJIEKYJISIpHOU pu3uku. Penienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHHUS 3HAHUHN TI0 MOJIEKYJISIPHOU
¢usuke. OOBsICHEHHE OCHOBHBIX MIPUHIIUIIOB

JENUCTBUSI TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX
IPOIIECCOB, TAKUX KaK: TEPMOMETP, OapoMeTp, MOTydeHHE
HaHoMartepHuasioB. OnpezesieHne yCiIoBU MPUMEHUMOCTH
Mojiernei PU3MUYECKUX TNl M MPOLECCOB (SIBICHHIA):
MOJIeJIeH ra3a, KUJAKOCTH U TBEPAOTO (KPUCTATUTHUECKOTO)
Tena, uAealbHOro raza. BelmoaHeHne yueOHbIX 3aJaHuii Ha
aHaJIN3 TEIJIOBBIX MPOLIECCOB (SBJIEHUH) C
WCII0Ib30BaHUEM OCHOBHBIX nonoxxennidi MKT u 3akoHOB
MOJIEKYJISIPHON (PU3MKH: CBSI3b AABJICHUS UACATBHOTO
ra3a co CpeJHell KHHETUYECKON YHEPIHEN TEIII0BOTO
JBUKEHUS U KOHIIEHTpallMel ero MoJeKyJl, CBA3b
TEMIIEPATYPhI BEILIECTBA CO CPEIHEN KNHETUUECKON
SHEprueil TemIo0BOro JBMKEHHsI €r0 YacTHII, CBA3b
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e€ JacTuil.

JABJICHUS UJEATBHOTO Ta3a C KOHIIEHTPALMEeH MOJIEKYI U
€ro TemiepaTypoi, ypaBuenue Menjeneena - Kitaneiipona.

TepmoanHaMuKa.
TeruoBele MaIMHBI
(20 v)

Tepmonunamuueckas (T/]) cuctema. 3ajanre BHEIIHUX
ycaoBuit g T/ cuctembl. BHeliHre U BHYTpEeHHHE
napametpsl. [Tapamerpst T/l cucTeMsl Kak CpeHHE
3HAYEHUS BEJIMYUH, OMUCHIBAIOIIUX €€ Ha
MHUKpPOCKONUYECKOM ypoBHEe. HyneBoe Hauaso
TepMoauHaMuKu. CaMONpON3BOJIbHAS PellaKCcallUs

TJI cuctemMsl K TENJIOBOMY paBHOBECHIO. Moielb
UJeaIbHOTO Ta3a B TEPMOJUHAMUKE — CHCTEMa
ypaBHeHui: ypaBHeHue Kianelipona - Menneneesa n
BBIPAKEHUE JUIsl BHYTPEHHEW SHEPTUu. Y CIOBUS
MIPUMEHUMOCTH 3TOIM MOZENN: HU3Kasi KOHLIEHTpaLHs
YacTHll, BEICOKHE TeMIepaTypbl. Boipakenue amns
BHYTpPEHHEH 3HEPIUH OJIHOATOMHOT'O H/1€aJIbHOTO rasa.
KBazucratnueckue u HecTaTUYECKUE MPOIIECCHI.
OneMeHTapHas paboTa B TepMoIuHaMuKe. Berauciienue
paboTsl o rpaduky mnpoiecca Ha pV-auarpamme.
Temonepenaya kak crnocod U3MEHEHUSI BHYTPEHHEN
sHeprun T/] cucremsl O6e3 coBepieHust paboThI.
KonBek1usi, TermionpoBOAHOCTh, U3ITY4ECHHUE.
KonnuecTBo Temnotsl. TemnoémMkocTs Tena. Y ienbHas u
MOJIIpHas TETJIOEMKOCTHU BEIIECTBA. Y AeNIbHAs TEIIOTa
CrOpaHHus TOIUIMBA. Pacuér KonuuecTBa TEIUIOTHI IIpU
terionepenade. [lonstre 06 aguadatHoM mporiecce.
IlepBblii 3aKOH TEPMOAVMHAMUKHN. BHYTpEeHHsIs1 dHEprUs.
KomnnuecTBo TemnoTel 1 paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHeN 3Hepruu T/l cucremsl. Bropoii 3akoH
TEPMOJUHAMUKH JJI PABHOBECHBIX MPOLIECCOB: Yepe3
3aJlaHHOE paBHOBECHOE cocTostHue T/l cucTeMbl MPOXOAUT
eIMHCTBEHHAs annabaTta. AOCOTIOTHAS TeMIIeparTypa.
Bropoii 3ak0H TEpMOAMHAMUKH ISl HEPAaBHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO MEpeIaTh TEIIOTY OT OoJiee
XOJIOAHOTO Teja K 6ojee Harperomy 0e3 KOMIIeH-
caruu (Knaysuyc). HeobpatumocTs mpupo HbIX

H3mepeHne yienpHON TEIIOEMKOCTH BELIECTBA,
IPOBE/ICHUE UCCIIE0BAaHUM 3aBUCUMOCTEH (PU3NUECKUX
BEJINYUH U OIBITOB 110 MPOBEPKE MPEIIOKEHHON
TUIIOTE3bI IPU U3YYEHUU NIPOLIECCOB TEMJI0O00MEHa U
anurabatHoOro mporecca. Pemenne pacu€THBIX 3a/1a4 € SIBHO
3a/IaHHON W HESBHO 33/IaHHOU (DHU3UYECKON MOJIEIIBIO C
WCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOpMYI
MOJIEKYJISIPHON (PU3KMKU U TepMOAMHAMUKU. Pemenue
Ka4eCTBEHHBIX 3a/]1a4, TPEOYIOMNX MPUMEHEHHS 3HAHUH 110
MOJIEKYJISIpHON (pu3nKe U TepmoanHamuke. OObscHEeHe
OCHOBHBIX IPUHIIMIIOB AEUCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB, TAKUX KAK: XOJIOANUIbHUK,
KOHAMLIMOHED, AU3EIbHBIN U KapOIOpaTOpPHbIN ABUTaTENH,
napoBast TypOHHa, I0Jly4eHHe CBEPXHU3KUX TEMIIeparyp,
YTWIA3ALUs «TEIUIOBBIX» OTXOJI0B C UCIIOJIB30BAHUEM
TEIJIOBOTI'O HacoCa, yTUIIN3aLus OMOOPraHUYECKOTo
TOIINBA I BHIPAOOTKHU «TEIUIOBOI» U 3JIEKTPUUECKON
SHepruu. BrinonHeHne y4eOHbIX 3a/1aHUM HA aHAIHU3
TEIUIOBBIX MTPOLIECCOB (SIBJIEHUI) C UCIIOJIb30BAHUEM
OCHOBHBIX N0J10’keHNN MKT 1 3aK0OHOB MOJIEKYJISIPHON
(U3HUKN ¥ TEPMOJUHAMUKH: TIEPBBIN 3aKOH
TEPMOJAMHAMMKH, 3aKOH COXPAHEHUS DHEPTUH B TEILIIOBBIX
npoueccax. McnonszoBanue [T-TrexHonoruii npu

paboTe ¢ JOMOJHUTENbHBIMI HCTOYHUKAMH HH(pOpMaLUU
10 TEME, X KPUTUYECKUM aHAJIN3 U OLIEHKa
JIOCTOBEPHOCTH. AHAJIN3 U OLIEHKA NIOCIEACTBUI
HCIIOJIb30BAHMS TETUIOBBIX JIBUTATEIEH U TETIOBOIO
3arpsAA3HEHUS OKPYXKAIOLIEH CPEebl ¢ TO3ULIUN
9KOJIOTMUYECKOl 0€30MacHOCTH; MPEICTaBICHUN O
panoHaIbHOM MTPUPOAOIOIB30BaHNN (B Mpolecce
MOATOTOBKHU COOOIIEHNH, BEITTOJIHEHUIH

IPYTIIOBBIX IPOEKTOB).
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niporieccoB. [IpunHnumnsl geicTBus TernoBbix MamuH. KIT/.
Maxkcumansnoe 3Hauenue KII1. [{ukn Kapho.
DKOJIOTHYECKHUE aCEKThl UCIIOJIb30BaHUS TEIIIOBBIX
nsurareneil. TernoBoe 3arpsi3HEHUE OKPYKaroIIeH

CpeJibl.

8 | ArperaTHble COCTOSIHUS [TapoobpazoBanue u konaeHcanus. Vicnapenue u kunenue. | HaGmronenue cBoCTB HACKIILIEHHBIX TAPOB, MPOBEACHUE
BeniecTBa. Pa3zoBble VY nenpHas TeroTa napoodpazoBanus. Haceiienusie u KOCBEHHBIX U3MEPEHUI1 a0COMIOTHOM BIQXKHOCTH BO3/lyXa,
epexobl HEHaChIIIeHHbIE NTapbl. KauecTBeHHas 3aBUCUMOCTh K03 duUIMeHTa TOBEPXHOCTHOTO HATSKEHUS, MOTYJISt
(14 q9) IUIOTHOCTH U JIaBJICHUS HACBILIEHHOTO IIapa OT IOnra. Pemienue pacu€THbIX 3a71a4 C SBHO 33JJaHHOU U

TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMaA HESIBHO 33/1aHHOM (PM3NYECKON MOJIETIBIO C
HACBHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI | UCTIOIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMyI
OT JIaBJICHUS B KUJIKOCTU. BiaxHOCTh BO3yXa. MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH.
AOCoII0THAs M OTHOCUTENNbHAS BIaXHOCTh. TBEpOE Teno. | PemeHue kauecTBEHHBIX 3aja4, TPEOYIOIUX IPUMEHEHUS
Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS 3HAHUN MO MOJIEKYJISIPHON (U3HKE U TEPMOAMHAMUKE.
CBOWCTB KpUCTAIUIOB. [l1aBieHne n KpUCTaUIN3ALIMSL. OObsicHeHHe OCHOBHBIX TPUHITUTIOB CTPOCHUS KUIKHX
VY aenvHas TerioTa miaaBinenus. Cyomumarus. KpHUCTAJUIOB, MOIYYEHUsI COBPEMEHHBIX MATEpUAJIOB.
Hedopmarun TBEpOTO Tena. PacTskenue u cxxarue. Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIEIeH
Cnsur. Moayns HOura. Ilpenen ynpyrux nedhopmanui. (bu3MUECKUX Tel U MPOLIECCOB (SIBJICHUI): MOJIENel rasa,
TemoBoe paciiupeHne KUAKOCTeN U TBEPIBIX Tell, KHUJKOCTU U TBEPAOrO (KPUCTAIIIMYECKOI0) Tea,
00BbEMHOE U JIMHEHHOE. AHTaPMOHH3M TEIUIOBBIX UJIeabHOTO ra3a. BeImoaHeHne yueOHbIX 3aJaHHid Ha
KoJ1e0aHui YacTUIl BENIECTBA KaK MpUYNHA TEIJI0- aHaJIN3 TEIJIOBBIX MPOLIECCOB (SBJIEHUM) C
BOT'0 paclIMpeHus Tel (Ha KaueCTBEHHOM YpPOBHE). UCIIOJIb30BaHuEM OCHOBHBIX nojoxeHnit MKT u 3akoHOB
[IpeoOpa3oBanue sHEpruM B Pa3oBbIX Mepexoax. MOJIEKYJISIPHON (PM3HUKH U TEPMOAMHAMMKU: CBS3b
VYpaBHeHue TermoBoro 6ananca. [ToBepxHocTHOE JIaBJICHUS] UJCAJIBHOTO Ta3a ¢ KOHLEHTpaluen
HatspkeHue. Koapuiment moBepXHOCTHOTO HATSKEHUSI. MOJIEKYJI U €r0 TEMIIEpATypoil, ypaBHeHHEe MeHaeneena -
Kanunnsapueie siBinenus. JlaBnenue noj MCKpUBIEHHON Kunaneiipona, nepBblii 3aKOH TEPMOJUHAMUKH.
MTOBEPXHOCTBIO KUIAKOCTH. PaGora B rpynnax npu o0cykJ1I€HUH BOIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, o Teme
«TennooOMeH B )KUBOU NPUPOTEY).
PA3JAEJI 4. JIEKTPOANHAMMUKA (54 4)
9 | DiekTpuyeckoe moie DnekTpr3anus Tel U €€ MPOsIBICHUA. DIEKTPUUECKAN [IpoBeneHne KOCBEHHBIX U3MEPEHUI U ONBITOB IO

(24 v)

3apsz. [[Ba Buaa anexTpuueckux 3apsnoB. [[poBogHuKH,
JTUAJIEKTPUKH U MTOJTYIIPOBOHUKH. DJIE€MEHTAaPHBIN
NEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS SIEKTPUUECKOTO
3apsana. Bzaumopeiicteue 3apsaoB. Touednsle 3apsibl.

MPOBEPKE NMPEIOKEHHON TUIIOTE3BI ITPU U3YyUYECHUH
B3aUMOJICVCTBHS 3apSKEHHBIX T, 3apsiia KOHJAEHCATOpa,
MOCIIE0BATEIBHOIO COEAMHEHNS] KOHIEHCATOPOB.
Pemenue pacy€THbIX 3a/1a4 C SIBHO 3aJJaHHOW W HESIBHO
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3axoH KynoHna. Dnekrpuueckoe nose. Ero nefictBue Ha
NeKTpUYeCcKue 3apsiabl. Hanpsk€HHOCTD 3JIEKTPUYECKOrO
nonist. [IpoGusbIit 3apsia. JInHuM HaPSHKEHHOCTH
NMEKTPUYECKOTr0 NoJist. OJHOPOJHOE IIEKTPUUYECKOE TTOJIE.
IToTeHIManbHOCTD JIEKTPOCTATUYECKOTO TouIst. Pa3HOCTh
IIOTEHLIMAJIOB U HanpspkeHue. [lorennuanbHas sHeprus
3apszia B 3JIEKTpOCTaTUdeCKOM 1oJe. [lorennnan
NEKTPOCTATUYECKOTO 1OJIsl. CBA3b HAIPSHKEHHOCTH TOJIS
Y Pa3HOCTHU NOTEHIMAIIOB VISl DJIEKTPOCTATUYECKOTO T10JIS
(KaK OJJTHOPOAHOTO, TaK U HeOJHOpOoJHOTrO). [TpuHIMN
CYNEPHO3ULINU IEKTPUUECKUX nosieil. [1one Toueunoro
3apsna. [Tone paBHoMepHO 3apsbkeHHOM cdepsl. [Tone
PaBHOMEPHO 3apsyKEHHOTO 110 00bEMY 11apa. [lone
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM IIIOCKOCTH.
Kaprunsl nMHUN HaNpsKEHHOCTH 3TUX MOJIEH

Y DKBUIIOTCHIIMAJIBHBIX NOBEpXHOCTEN. [IpoBOAHNKY B
JJIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PAaBHOBECHUS 3apPsII0OB.
JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM IIOJIE.
JlusnekTpudeckas IPOHULIAEMOCTh BEIIECTBA.
Kongencarop. D1neKTpoEMKOCTh KOHIEHCATOPA.
DneKTpOEMKOCTh MIIOCKOro KoHieHcaTopa. [lapannensHoe
COeIMHEHME KOHAeHCaTopoB. [locienoBarensHoe
COEIMHEHHNE KOHJIEHCATOPOB. DHEPTUs 3apsSKEHHOTO
KOHJIEHCcaTopa. J{BI>KEHNE 3apsKEHHOM YacTUIB] B
OJIHOPOJTHOM JIEKTPHUYECKOM I10JIE.

3a/laHHON (PU3UUECKON MOJIEIBIO C HCIIOIH30BAaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI 3JIEKTPOCTATHKH.

Pemrenne kauecTBEHHBIX 3aj1a4, TPEOYIOIINX MPUMEHEHUS
3HaHUMU 10 A1eKTpocTaTuke. OObsICHEHHE OCHOBHBIX
MPUHIIUIIOB JEUCTBUSA TEXHUYECKUX YCTPOMCTB

Y TEXHOJOTMYECKHUX MTPOLIECCOB, TAKUX KakK: AJEKTPOCKOII,
3JIEKTPOMETP, NIEKTPOCTATUYECKAs 3ALUTa, 3a3EMJICHHUE
3NEeKTPOnpuOOpPOB, KOHJIEHCATOPHI, reHepaTop Ban ne
I'paada. Onpenenenue ycaoBuii MPUMEHAMOCTH

Mojienel (pU3nUecKuX Tell: TOUYCUHbIN 3apsijl, OTHOPOJAHOE
3JIeKTpUYECKOe 1oJie. BpinonHeHne yueOHbIX 3ajaHuil Ha
aHaJIU3 JIEKTPUUECKUX MPOIIECCOB (SIBICHMI) C
WCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHHUI U 3aKOHOB
3JEKTPOIUHAMUKHU: 3aKOH COXPAHEHUS AIEKTPUIECKOrO
3apsa, 3akoH KynoHa, nOTeHIHAIIbHOCTh
3JE€KTPOCTATUYECKOTO MO, IPUHIUI CYEPIO3ULIUU
aneKkTpudeckux nojuer. Mecnonp3oBanue IT-TrexHOomOTHiIA
npu paboTe ¢ JOMOTHUTEIHHBIMUA UCTOYHUKAMU
uH(GOPMAITUH TI0 TEME, UX KPUTUYCCKUN aHAJIU3 U OIICHKA
JIOCTOBEPHOCTH.

10

ITocTossHHEIIT

AIIEKTPUYECKHI TOK.

(24 1)

Cuna toka. ITocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS
ITIOCTOSITHHOT'O 3JIEKTPUYECKOTO TOKA. FICTOUHMKH TOKaA.
Hanpsoxenne U u OJ1C E. 3akon Oma 17151 ydacTKa LieTH.
DIEKTPUYECKOE CONPOTUBIIEHUE. 3ABUCUMOCTh
COIIPOTHUBIIEHUS OJJTHOPOIHOTO MPOBOIHUKA OT €r0 JJINHBI U
IIJIOIIAIN MTONIEPEYHOTO CEYEHUS. Y IeJIbHOE
conpoTuBiieHue BelecTsa. IlocnenosarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MIPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX dIIeKTpUUYecKuX Lenen. [Ipasuna
Kupxroda. Pabora sanexrpudeckoro Toka. 3aKoH

[IpoBeaeHune NpsIMbIX U3MEPEHUM CUJIBI TOKA U
HaIpsDKEHU s, KOCBEHHBIX U3MEPEHUN YASITBHOTO
conpotusnenus, IJ{C 1 BHyTpEHHEr0 COPOTUBIICHUS
HWCTOYHHKA TOKA, MPOBEACHUE UCCIICIOBAHUI
3aBUCHUMOCTEN (PU3NYECKUX BEIUYHH U OTBITOB 110
MPOBEPKE MPEIIOKEHHON TMIOTE3bI TPU U3YUEHUH LIENEN
MOCTOSIHHOTO TOKa. Penienne pacy€THhIX 3a/1a4 ¢ SIBHO
3a/TaHHOM Y HESIBHO 3aIaHHOM (PU3NUYECKON MOJEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (OPMYT
MOCTOSIHHOTO TOKA. Pernienrne KayeCTBEeHHBIX 3a]1ay,
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Jlxoyns - Jlenna. MOIIHOCTE 3JIEKTPUYECKOTO TOKA.
TenoBast MOLIHOCTB, BbIIEIsIEMAst HA PE3UCTOPE.

O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akoHn OMa 1Sl TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKON
uenu. MomHoCTh uCTOYHMKA TOKa. KopoTkoe 3aMbIKaHuE.
KonneHcarop B ienu NOCTOSSHHOTO TOKA.

TpeOYIOUINX NPUMEHEHHUS 3HAHUH U 3aKOHOB

HOCTOSAHHOTO TOKa. OOBsACHEHNE OCHOBHBIX IPUHIIUIIOB
JENCTBUS TEXHUYECKHUX YCTPOMCTB, TAKUX KAaK: aMIIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.
BoinonHenue y4eOHbIX 3aJaHUI HAa aHAIU3 3JIEKTPUUECKUX
IPOIIECCOB (SIBJIEHUI) C UCTIOIb30BAHUEM OCHOBHBIX
I0JIOKEHUH U 3aKOHOB 3JIEKTPOJMHAMMKU: 3aKOHBI OMa
JUIS y4acTKa LENU U 71 3aMKHYTOM 3JIEKTPUYECKON LENH,
3akoH J[xoyns - Jlenna. Pabora B rpynmax mnpu
00CYXJIEHUH BOIIPOCOB MEXITPEIMETHOIO XapakTepa
(Hanmpumep, 1o TemMe «IIEKTPUIECKUE SIBJICHUS B
IPUPOJIEN).

11 | Toku B pa3iaMuHBIX cpeax | DNEKTpUUYECKask IPOBOJAUMOCTb PA3IUYHbBIX BELECTB. [IpoBeneHnE KOCBEHHBIX U3MEPEHUI U UCCIIEIOBAHUN
(6 1) OneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTEH Mex 1y (pU3MUECKUMH BETMUYUHAMU U
3aBUCUMOCTh CONPOTUBIIEHUS! METAJUIOB OT TEMIIEpa- W3Y4YEHUU IIPOLIECCOB IIPOTEKAHUS IIEKTPUIECKOTO TOKA B
Typbl. CBEpXIIPOBOAMMOCTD. DJIEKTPUUECKUH TOK B MeTajulax, 3JIEKTPOIUTAaX U MOIYIIPOBOJIHUKAX.
BakyyMme. CBOMCTBA JIEKTPOHHBIX TYYKOB. Pemrenne pacu€THbIX 3a7a4 € ABHO 3aJaHHOU U HESIBHO
[TonmynpoBosHuku. CoOCTBEHHAs! U IPUMECHAs! 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCIIOJIb30BaHHEM
IIPOBOAMMOCTH IOJYIIPOBOAHUKOB. CBoiicTBa p—N- 3aKOHOMEPHOCTEN ITOCTOSIHHOT'O TOKA B PAa3JIMYHBIX Cpeax.
nepexoza. IloaynpoBoJHIKOBBIE TPHOOPHI. Perienne kaueCTBEHHBIX 3a/1a4, TPEOYIOLINX IPUMEHEHUS
DNEeKTPUUECKUN TOK B DJIEKTPOIUTAX. 3aKOHOMEPHOCTEHN ITOCTOSIHHOTO TOKA B PA3JIMYHBIX Cpeax.
DNEKTPOIUTHYECKAS AUCCOLUALNS. DIIEKTPOIIN3. 3aKOHBI OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS
Dapazest U1 DIEKTPOIU3a. TEXHUYECKUX YCTPOMCTB, TAKUX KaK: ra30pa3psIHbIE
OnexTpuuecKkuil ToK B razax. CaMOCTOSTENBHBIN U JIaMIIbl, 3JIEKTPOHHO-JTyyeBas TpyOKa,
HECaMOCTOSITENbHBIN pa3psl. Pa3nmnuHblie THIIBI MOJIYIIPOBOIHUKOBBIE PUOOPBI: TUOJI, TPAH3UCTOP,
CaMOCTOATENBHOrO paspsna. Monnus. I1nazma. ¢doToano, CBETOINOI; TalbBaHUKA, pa)MHUPOBAHNE ME/TH,
BBIIIJIABKA AJIFOMUHUS, JJIEKTPOHHAsE MUKPOCKOIIUS.
®U3NYECKHUU NPAKTUKYM (16 4)
12 | ®usnvecknit MPaKTUKyM CrniocoOb1 n3mMepeHus: GU3NYECKUX BETUUYHH C [IpoBeneHne KOCBEHHBIX U3MEPEHUN (PU3NUECKUX

(16 1)

MCIOJIb30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPHUTENBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATUNKOBBIX
cucTteM. AOCOIOTHBIE U OTHOCUTENbHBIE IOTPEIIHOCTH
n3MepeHuil puzndeckux BennuuH. O1eHKa rpaHul]
norpemHocTei. [IpoBeieHre KOCBEHHBIX U3MEPEHUH,
UCCIIeIOBaHMM 3aBUCUMOCTEN (DU3NYECKUX BEJINYMH,

BenuunH. Hanmpumep: yckopeHus: CBOOOIHOTO MaIeHus,
paboOTHI CHITBI, YIETBLHON TETUIOEMKOCTH, MOTYJIS
IOHnra, yaenbHOro conpoTUBIICHHS MaTepHaa
MPOBOJTHUKA, 3apsiia OJTHOBAJICHTHOTO UOHA H T. II.
[IpoBenenue uccne10BaHUN 3aBUCUMOCTEN MEXKTY

¢u3nueckuMu BennurHamu. Hanpumep: 3aBucumoctu
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MIPOBEpPKa MPEUI0KEHHBIX TUIOTE3 (BBIOOP U3 padoT,
OIMCAHHBIX B TEMAaTUYECKUX pazfenax «Y4eHnIeCKui
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM)).

neproia o0parieHuss KOHMYeCKOro MasTHUKA OT

€ro NapaMeTpoB; 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINUX B MPY)KUHE U PE3UHOBOM 00pasIie, OT uxX
nedopmanuy; ucciae10BaHue MpoLecca OCTbIBaHUS
BEILECTBA; 3aBUCUMOCTH ITOJIE3HON MOIIHOCTH UCTOYHHUKA
TOKA OT CHJIBI TOKA; CHATUE BOJILT-aMIIEPHOM
XapaKkTEepUCTUKU 1102 U T. 1. [IpoBeneHne onsIToB 110
IIPOBEPKE NPEUIOKEHHBIX runore3. Hammpumep:

TUIIOTE3BI O IIPSMOM MPONOPLMOHAIBLHON 3aBUCUMOCTH
MEXy JaTbHOCTBIO MTOJIETA U HAYAIBHON CKOPOCTBIO TEJIA;
0 HE3aBHCUMOCTH BPEMEHHU JBUKEHUS OpycKa 10
HaKJIOHHOM INIOCKOCTHU Ha 3a/1aHHOE PAaCCTOSHUE OT €ro
MAacCChl; IPOBEPKA 3aKOHOB JJI U30IIPOLECCOB B ra3e u T. II.
Cobnronenue npasuil 6€30MacHOr0 TPyAa IPU MPOBEIECHUH
IIPaKTUKYMa.

Peseps (10 4)

TemaTnueckoe nianuposanue. 11 kiacc

Ne TemaTnuecknii 010K, OcHOBHOE coaepkaHue OcHoOBHBIC BHABI 1eATEJBHOCTH 00y4aI0IINXCH
n/n Tema
PA3JIEJI 4. QJIEKTPOANMHAMMKA (27 v)
1 | MarautHoe mnose. B3aumonencTBue NOoCTOSHHBIX MarHUTOB M IPOBOAHUKOB | IIpoBeneHNre KOCBEHHBIX U3MEPEHUI CHIIBI AMIIEDA,

(14 )

¢ TOKOM. MarauTHoe noJjie. BEeKTOp MarHuTHOM UHAYKIWH.
[IpuHLUI Cyneprno3uuu MarHUTHBIX NoJIed. JInaumn
MAarHUTHOM MHAYKIHHU. MarHuTHoE 1oje MpoBOJHUKA

C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIKH U KPYTOBOTO
BUTKa). OnbIT Opcrena. Cuna Amiepa, e€ HarnpaBiIeHHe

u Moaynb. Cuna JlopeHua, e€ HanpaBlieHUE U MOYJIb.
JIBrb>KeHUE 3apsiKEHHOW YacCTHUIIbI B OJTHOPOJHOM
MarHuTHOM noje. Pabora cubl Jlopennia. MarautHoe
noJje B Bemiectse. DeppoMarHeTuky, napa- u
JIMaMardeTUKH.

MIPOBEACHUE UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITY
($u3NYeCKUMHU BEJIMYMHAMH U ONBITOB IO IPOBEPKE
MIPEIOKEHHON TUIIOTE3bI IPU U3YYEHHUH JIEHCTBHS
IIOCTOSIHHOT'O MarHUTa Ha paMKy ¢ TOKOM, B3aUMOJIEHCTBUS
MIPOBOJIHMKA C MarHUTHBIM TTosieM. OnpeneneHue ycaoBun
MIPUMEHUMOCTU MOJEIIA OAHOPOJHOIO MArHUTHOT'O TOJIA.
OrnpeneneHne HaNpaBiIeHNUs HHIYKIIUA MATHAUTHOTO TOJIS
IIPOBOJHHMKA C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna.
Pemenue pacu€THbIX 3a/1a4 € IBHO 3aJJaHHOW W HESIBHO
3aJJaHHOH (PU3MUECKON MOJIEIBIO C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB M opMyJI 110 TeMe «MarHuTHOe MmoJiey.
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Pemenne kaueCcTBEHHBIX 337124, TPEOYIOMIUX MPUMEHEHHS
3HaHUH o TeMe «MarautHoe none». O0bICHEeHnE
OCHOBHBIX ITPUHITUIIOB JACUCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX ITPOIIECCOB, TAKKX KaK: MPUMCHCHHE
MOCTOSTHHBIX MarHUTOB, 3JIEKTPOMArHuTOB, TECTEP-MYJIbTH-
METp, PJEKTPOABUTATEINb SIKOOH, YCKOPUTEIIH
3JI€MEHTapHBIX YACTHII.

2 | DieKTpoMarHuTHas SIBrieHue 31eKTpOMarHuTHOM MHAYKIMHU. [ToToK BekTopa [IpoBeneHue uccne0BaHus 3aBUCUMOCTEN (PU3NYECKUX
UHTYKIHS MarHuTHOM uHAYKIuU. DJ1C naayKun. 3aKoH BEJIMYUH U OIBITOB I10 MPOBEPKE MPEAT0KEHHON T'UIIOTE3bI
(13 9) JIeKTpoMarHuTHoM uHaykuuu @apanes. Buxpesoe IPU U3yYEHUH SIBJICHUS SJIEKTPOMArHUTHOM HHAYKLIUH.
anektpudeckoe noje. Toku @yko. DJIC unayKIIIN Pemenue pacu€THpIxX 3a/1a4 ¢ IBHO 33JJaHHOW W HESIBHO
B IIPOBOJIHUKE, IBMOKYILEMCS ITOCTYAaTEIbHO 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCII0JIb30BaHHEM
B OJIHOPOAHOM MarHutHoM nose. [Ipasuiio Jlenna. OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
WNupykTuBHOCTH. KaTylka MHIYKTUBHOCTH B LIEIH «DQNEeKTpOMarHUTHas UHAYKLIMs». PelieHre kauecTBEHHbIX
MIOCTOSIHHOTO TOKa. SIBnenue camounaykuuu. 31C 3a/1a4, TpeOyIOIMX NPUMEHEHHUS 3HaHUH 110 TeMe
CaMOMHYKIMH. DHEPrusi MArHUTHOTO MOJIS KaTYIIKH «ONEeKTpOMarHuTHas UHIYKIUs». OObsICHEHNE OCHOBHBIX
C TOKOM. DJIEKTPOMarHuTHOE IOJIE. NPUHIUIIOB ACHCTBHS TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTMYECKHX MPOLIECCOB, TAKUX KaK: MHIYKIIMOHHAS
1eyb, COJIEHOU/I, 3aIUTa OT AIEKTPU3ALUHU TEI IIPU
JIBM)KEHUHM B MarHUTHOM nosie 3emin. PaboTa B rpymnmax
IIpH 00CYK/I€HUH BOIIPOCOB MEXKIIPEIMETHOTO XapaKTepa
(Hammpumep, o TeMe «DJIEeKTPOMarHUTHbIE SBJICHUS
B [IPUPOJIEY)
PA3JEJI 5. KOJIEBAHUS 1 BOJIHBI (60 1)
3 | Mexanunueckue KonebarenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS. [IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEI0BAaHUS
KoJsieOaHus I'apmonunueckue konebanus. Kunematnueckoe 3aBUCUMOCTEHN MeXy PU3MUECKUMH BETHUYNHAMU
(10 u) U AMHAMHUYECKOE ONMCaHue. DHEPreTUYECKOe OMMCaHHe U OTIBITOB T10 MPOBEPKE NMPEATOKEHHON THIIOTE3bI IPU

(3aKOH COXpaHEHUsI MeXaHW4YeCcKoi SHeprun). BeiBon
JTUHAMHYECKOTO OIMCAHUS TAPMOHHYECKUX KOJICOAaHU U3
WX DHEPreTUYECKOT0 U KHHEMaTHYECKOTO OTTHCAHMUS.
Ammntyna u aza konebanuit. CBsi3b aMILTUTY Bl
KoJe0aHui MCXOAHON BEIMYUHBI C aMILUTUTYIaMHU
koseOaHuit e€ ckopoctu U yckopenus. [lepron u yactora
kosnebanuit. [lepnon ManbIx cBOOOTHBIX KOJICOAHMIA
MaTeMaTHYECKOro MasiTHUKA. [leprnox cBOOOTHBIX

U3YYEHUHU KOJIeOaHUI HUTSHOTO U MPY>KUHHOTO
MasaATHHKOB, BBIHY)K)IGHHI)IX nu SaTYXaIOHH/IX MECXAaHNYCCKHUX
kosebanuit. OnpeseneHue yCIoBUi MPUMEHUMOCTH
MOACIN MAaTEMATUYCCKOT'O MasiTHUKA U NACAJIBHOT'O
MPYKUHHOTO MasiTHUKA. Pelienne pacu€THbIX 3aa4 ¢ SIBHO
3a/TaHHON W HESIBHO 3a/IaHHOM (PH3NYECKON MOJIEIBIO

C HCTOJIH30BAaHIEM OCHOBHBIX 3aKOHOB U (hOPMYII IO TeMe
«Mexanunueckue kojebanusy. Pellrenne kaueCTBEHHBIX
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KosieOaHUN NPYKUHHOTO MasTHUKA. [ToHsTHE O
3aTyxarolux KojeOaHusax. BeiHyX/1eHHbIe KoJeOaHusl.
Pesonanc. PezonancHas kpuBasi. BiausiHue 3aTyxaHus Ha
BHJI PE30HAHCHOM KPUBOH. ABTOKOICOAHHMS.

3a1a4, TpeOyIoImuX MPUMEHEHHSI 3HaHUH 110 TeMe
«Mexanuueckue konebanus». O0bsICHEHHE OCHOBHBIX
IIPUHLUIIOB JEHUCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
METPOHOM, 4aChl, Ka4€JI1, My3bIKaJIbHbIE HHCTPYMEHTHI,
ceiicmorpad. Mcnonb3oBanue IT-rexnonoruit mpu padore
C JIOTIOJIHUTENbHBIMU UCTOYHUKAMH HH(POPMALIUU 110 TEME,
UX KPUTUYECKUN aHAJIU3 U OLIEHKA JIOCTOBEPHOCTH.

DJIeKTpOMAarHUTHBIE
KoJIeOaHus

(15 )

Koneb6atenpHbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMILIUTY/IbI 3apsia
KOHJIEHCATOpa C aMIUIUTY 101 CUJIbI TOKA B KOJIEOATEIbHOM
KOHTYp€. 3aKOH COXPaHEHHUsI SHEPTHH B UACATBHOM
KoJ1e0aTeIbHOM KOHTYpE. 3aTyXaromue
AIEKTPOMarHuTHbIE KojeOaHus. BeiHyX/1eHHbIE
AJIEKTPOMArHuTHBIE KoJieOanus. [lepeMeHHbII TOK.
MOomHOCTh IEPEMEHHOI0 TOKA. AMILTUTYIHOE

U ACUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS NpU
pasnu4HOi opMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT
BpemeHH. CUHYycOUIabHBIN IEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTyIIKa HHIYKTUBHOCTHU B LIENU
CHUHYCOHJIaJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc nanpsbxenuii. UneansHelil Tpancdopmatop.
[Ipou3BocTBO, Nepenaya U MOTpedIeHNE AIEKTPUIECKON
9HEPruu. JKOJIOTHYECKUE PUCKH IIPH IIPOU3BOJACTBE
anexkTposHepruu. Kynbrypa ucnonap3oBanus
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM KU3HMU.

IIpoBeneHne KOCBEHHBIX U3MEPEHUI U UCCIIEAOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIMYUH MTPHU U3YUCHUH
JIEKTPOMArHUTHBIX KOJI€OaHUH U LieTell IepeMEeHHOro
TOKa. Pemienne pacu€THbIX 3a/1a4 € SIBHO 3aIaHHOMN

Y HESBHO 3a/1aHHON (PM3UYECKOM MOJIENbIO

C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
«DNEeKTpOMarHuTHeIe Konebanus». Pemenune
Ka4eCTBEHHBIX 3a]a4, TPEOYIOMNX MPUMEHEHHS 3HAHUH 110
TeMe «JIeKTpOMarHuTHbIe Kojebanus». CpaBHeHHE
MEXaHUYECKUX U DJIEKTPOMATrHUTHBIX KOJICOAHMIA.
OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: JICKTPUYECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUU
anekTponepenad. Onpenenenre ycaoBUi MPUMEHUMOCTH
MOJIENTU UJI€AJIbHOTO KOJIeOaTeNbHOT0 KOHTYpa. AHAIN3
Y OLICHKA MTOCJIEICTBUM MCTIOJIb30BaHUS Pa3INYHBIX
CIOCO0OB MPOU3BO/ICTBA IEKTPOIHEPTUH € TIOZULIUH
9KOJIOTMYECKOM 0€3011acCHOCTH; MPEICTaBICHHM

0 PaLMOHATIBHOM MPHUPOJIONIONIB30BaHUHM (B Ipoliecce
MOATOTOBKH COOOIIEHNUM, BBIMOIHEHUN IPYNIOBBIX
IPOEKTOB).

Mexanuueckue u
3JIEKTPOMAarHUTHBIE
BOJTHBI

(10 9)

MexaHn4ecKkne BOJIHBI, YCIOBHS MX PACIIPOCTPAHEHUS.
[Tonepeunsle U IPOLOJIbHBIE BOMIHBL. [lepron, ckopocTs
pacnpocTpaHeHus U JUIMHa BOJIHBL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTPaKCHUE, IPETIOMIICHHUE,
unTepdepenus u audpaxuus. 3syk. CKOpocThb 3ByKa.
I'pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa. [llymoBoe
3arpsI3HEHUE OKPYXKAIOLIEN Cpeibl. DJIEKTPOMArHUTHBIE

CpaBHEHNE MEXaHHMYECKUX U AJICKTPOMArHUTHBIX BOJIH.
Ornpezenenne yciuoBUil IPUMEHUMOCTH MOJEIH
rapMOHUYECKOUN BOJIHBI. Perienne KaueCTBEeHHBIX 3a/ad4,
TpeOyIOMMX TPUMEHEHHUs 3HaHUH 1o Teme «MexaHuueckue
U 3JIEKTPOMAarHUTHBIE BOJIHBIY. M3ydeHue mapaMmeTpoB
3BYKOBOM BOJIHBI. M3yueHune pacrnpocTpaHeH s 3ByKOBBIX
BOJIH B 3aMKHYTOM NPOCTpaHcTBe. OOBSICHEHNE OCHOBHBIX
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BOJTHBI. Y CJIOBHSI H3JTY9CHHUS AICKTPOMArHUTHBIX BOJIH.
B3aumMHuas opuenTaius BektopoB E, B | v

B 3JIEKTpOMarHuTHOU BosiHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaKeHUE, IPEJIOMIICHHE,
noJnsipusanus, uurepdepenuns u qudpakuus. [lkana
ANEKTPOMArHUTHBIX BOJH. [IpuMenenue
AJNIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY. [IprHIIMAIIBI
paanoCBs3H U TeneBuAeHus. Paaronokanus.
DNEKTPOMArHUTHOE 3arps3HEHNUE OKPYKAIOIICH CPEIbI.

MPUHIIUIIOB JEUCTBUSA TEXHUUYECKUX YCTPOUCTB

Y TEXHOJIOTUYECKUX MTPOLIECCOB, TAKUX KaK: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajap, paAuonpHUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup, ynbpTpa3ByKoBas
JIMarHOCTHKA B TEXHHUKE U MeaunuHe. Mcnonb3oBanue IT-
TEXHOJIOTH MpHU paboTe ¢ TOMOIHUTEIbHBIMU
HMCTOYHUKAMU UH(OPMAIIUHU TI0 TEME, UX KPUTHUECKUI
aHaJIN3 U OLIEHKA JOCTOBEPHOCTH. AHAIN3 U OLICHKA
MOCJEACTBUI ITIYMOBOT'O U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYXKAIOLIEH Cpebl C TO3ULIUN
9KOJIOTUYECKON 0€30MaCHOCTH; IPEICTABIICHUM

0 paloHaIbLHOM MPUPOIONOIB30BaHUH (B IpoLIecce
HOJrOTOBKU COOOIICHUH, BBITIOTHEHUH TPYIIIIOBBIX
IIPOCKTOR).

Onruka

(25 1)

[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA B OJJHOPOHOM
cpene. Jyu cBera. Toueunslii CTOYHUK cBeTa. OTpakeHHE
cBeTa. 3aKOHBbI OTpaxkeHus cBeTa. [loctpoenue
n300pakeHui B riockoM 3epkaiie. Chepuueckue 3epkana.
IIpenomnenue ceera. 3aKOHbI IPETIOMIICHHS CBETA.
AOGcouoTHBIN NoKa3zaresb npenomiaeHus. OTHOCUTENbHBIH
IIOKa3aTesb npenoMiaeHusa. [10cTosHCTBO 4acTOTHI cBETa

Y COOTHOULIEHUE JJIMH BOJH IIPH IIEpexoie
MOHOXPOMAaTHYECKOI0 CBETa Yepe3 TPaHully pas3zeiia AByX

OINITUYCCKUX CpCA. Xon nyqeﬁ B IIpU3M¢E. Z[I/ICHepCI/ISI CBCTa.

CnoxHblii coctaB 6emoro csera. L{Bet. [TomHoe
BHYTpEHHee oTpaxxeHue. [IpeaenbHblil yros HoaHoro
BHYTpeHHero otpaxkeHus. Cobuparolue 1 paccerBaroIiye
nuH3bl. ToHkas nmuH3a. POKyCHOE paccTosTHUE

Y OTNITHYECKAs CHJIa TOHKOH JIMH3HI.

3aBUCUMOCTB (POKYCHOTO PACCTOSTHUS TOHKOU
cepruvecKoil TMH3BI OT €€ TEOMETPUU U OTHOCHTEITBHOTO
nokasarens npenomieHus. @opMyna TOHKOM JUH3HI.
VYBennuenue, 1aBaeMoe JIMH30M. X0 JIyda, MPOIIeIIIEro
JIMH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€ INIaBHOU
ontuyeckoil ocu. [loctpoeHne n3o006pa>keHuil TOUKU

Habutoienue ontuyeckux siBJI€HUH, IPOBEACHNE
KOCBEHHBIX U3MEPEHUH, UCCIIEOBAHNS 3aBUCUMOCTEN
(U3NYECKUX BETMYMH M OTBITOB MO IPOBEPKE
IIPEUI0KEHHON THIIOTE3bI IPU U3YUEHUH SIBJICHUN
IPEJIOMJICHUS CBETa Ha IpaHuLIe pa3jiena JIByX Cpell,
IpeIOMIIEHUS CBETa B cOOMparoleit 1 paccenuBaroleit
JIMH3aX, BOJIHOBBIX CBOMCTB CBeTa. Penienne pacuéTHbIx
3aJa4 C SIBHO 3a/1aHHOW U HESBHO 3a/laHHON (PU3UYECKOM
MO/IETIBIO C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopMy
1o teme «OnTukay». Pellienne KkauecTBEHHBIX 3a/1a4,
TpeOYIOIMMX MPUMEHEHUs 3HaHUH 10 TeMe «OnTuKay.
ITocTpoenue u pacuér u300pakeHui, co3aBaeMbIX
TJIOCKUM 3€pKaJioM, TOHKOH JInH301. OnpenencHue
YCIOBUI IPUMEHUMOCTH MOJIETIN TOHKOH JINH3bI; TPaHUIL]
MIPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

OO0BpsicHeHHEe 0COOEHHOCTEH MPOTEKaHUS ONTUYECKUX
SBJIEHUI: UHTep(dEepeHIINU, AUPPAKIINU, JUCTIEPCHUH,
MIOJTHOTO BHYTPEHHETO oTpakeHus. OObsICHEHUE OCHOBHBIX
MIPUHINIIOB JENCTBUS TEXHUYECKNX YCTPOUCTB

U TEXHOJIOTMUYECKUX MPOLIECCOB, TAKMX KAK: OYKH, JIyTla,
nepuckor, (oroannapar, MUKpOCKOI, MPOEKITMOHHBIH
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U OTpe3Ka MpsIMO B COOMPAIOIIUX U PACCEHBAIOIINX
JUH3aX U UX cucreMax. Ontudyeckue npudophl.
Paspemmaronias criocoOHOCTh. 7123 Kak onTHYeckas
cucrteMa. lIpenensl npuMEHMMOCTH T€OMETPUUECKON
orntuku. BonHoBas ontrka. MHTEpdepeHius cBera.
KorepenTHbie uCTOYHUKHU. Y CIOBHUS HAOTIOACHUS
MaKCUMYMOB 1 MUHHMYMOB B UHTEP(EPEHIIMOHHON
KapTHUHE OT JIByX KOI'€PEHTHBIX UCTOYHUKOB. [Ipumepsl
KJIAaCCUYECKUX MHTEP(EepPeHINOHHBIX cxeM. [udpakius
ceta. [ludpakiuonnas pemeérka. Y cnoBre HaOII0ACHUS
IJIaBHBIX MAaKCUMYMOB IIpU NIaICHUN
MOHOXPOMAaTHYECKOT0 CBeTa Ha U PAKIIUNOHHYIO
pewérky. I[lomgpuszanms ceera.

amnmnapar, IPOCBETICHUE ONTUKHU, BOJIOKOHHASI ONTHKA,
mudpakuonHas pemérka. Pabora B rpymnmnax npu
00CYXJIEHUH BOIIPOCOB MEKIIPEIMETHOTO XapaKTepa
(manmpumep, o TeMe «CBETOBbBIC SIBJICHUSI B IIPUPOJIEY).

PA3JEJ 6. OCHOBbI CIEIIMAJIbHOU TEOPUMU OTHOCUTEJBHOCTH (5 4)

7 Ocuoset CTO

I'paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

[IpoBeneHne KOCBEHHBIX U3MEPEHUIN UMITYJIBCA U SHEPTUU

(54) [TocTynatsl crienuanbHONU TEOPUN OTHOCUTENILHOCTH. PENATUBUCTCKUX YacTull (1o GoTorpapusim Tpekos
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAI. 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€). AHaIu3
IIpeoOpaszoBanus Jlopenua. YcinoBue NpUuIMHHOCTH. U onucaHue pU3MUECKUX SBJICHUHN C UCIOIb30BAHUEM
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE IOCTYJIATOB CIELUAIbHOW TEOPUU OTHOCUTEIBLHOCTH.
BPEMEHM U COKpAILEHUE JAJIUHBL. DHEPTUS U UMILYJIbC OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS
peNATUBUCTCKON YacTulbl. CBSI3b MAcChl C YJHEPrUen TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: CIIyTHUKOBBIE
Y UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIbl. DHEPTUs TOKOS. | IPUEMHUKH, YCKOPUTEIIN 3apSKEHHBIX YACTHIL.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 1)
8 KopnyckynsipHo-BotHOBOM | PaBHOBECHOE TEIIIOBOE M3NTydeHHE (M3TydeHue abcomoTHO | [IpoBenenne KOCBEHHBIX M3MEPEHU, NCCIIeTI0BAHMS
Jyaanu3Mm yépHoro Tena). 3akoH cMellenus Buna. ['nnoresa 3aBUCUMOCTEHN MeX 1y (PU3MUECKUMH BETMUYUHAMU TIPU
(15 9) M. Ilnanka o kBaHTaxX. @OTOHBI. DHEPTUS U UMITYJIbC n3y4eHuH sBieHus porodpdexra. O0bsICHEHNE OCHOBHBIX

¢doroHa.

®dorordpdext. OnbiTet A. I'. CtoneToBa. 3aKOHBI
dororddekra. YpaBaenue DiinimTeitHa s Gporosrddexra.
«Kpacnas rpanumna» dpotodrddekra. [laBnenue crera (B
YaCTHOCTH, JIaBJIEHHE CBETa Ha aOCOIIOTHO
MOTJIOLIAOUIYIO U aOCOTIOTHO OTPaXArOIIYIO
noBepxHOocTh). OnbiTh [1. H. Jlebenera. BomHoBsie
cBoMcTBa yacTull. BonHsl ne bpoiisd. [[nnHa BOJIHEI 1€
Bpoiins u pasmepsl 00J1aCTH JTOKATH3AIUH TBIKYIIEHCS

IIPUHLIMIIOB JEHCTBUSA TEXHUUYECKUX YCTPOMCTB, TAKUX KaK:
CIIEKTpOMETP, (POTOIIEMEHT,

(hoTonaTUMK, TYHHEIBHBIH MUKPOCKOII, COTHEUHAs OaTapes,
CBETOINO/. Perienne pacy€THBIX 3a71a4 C SIBHO 3aJJaHHOU

Y HESIBHO 33/1aHHON (PM3UYECKOM MOJIENbIO

C MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (YOPMYJI 1O TEME
«KBaHTOBBIE sIBIICHUS». PelieHne kauecTBEeHHBIX 3a/1a4,
TpeOyIOmMUX MpUMEHEHUs 3HaHU I 10 TeMe «KBaHTOBBIE
siBieHUs». OnpeneneHue yCaoBui IPUMEHUMOCTH
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yacTuIsl. KoprycKyisipHO-BOTHOBOM Tyalii3M.
Judpakius s37eKTpoHOB Ha kpuctamiax. Crnennduka
n3mMepeHuit B Mukpomupe. COOTHOIIEHUS
Heonpenenénnoctei [ elizendepra.

KBAaHTOBOI MOJIeJU cBeTa. AHAJIN3 KBAHTOBBIX MTPOLIECCOB
C UCIOJBb30BAaHUEM ypaBHEHMS DUHIITEHHA TS
¢doTorddekra, mMpUHIIUIIA COOTHOIICHHIA
Heonpenenéunoctu [ elizenodepra. Mcnons3oanue IT-
TEXHOJIOTHH MPHU padoTe C TOTMOTHUTEIEHBIMH
UCTOYHUKaMU MHGOPMAIUH 110 TEME, UX KPUTUIECKUIT
aHAJIU3 U OIIEHKA JJOCTOBEPHOCTH.

9 ®usznka aroma OmnbITHI IO MCCIEI0BaHUIO CTpOoeHUs aToMa. [lnanerapnas | HaGmronenue nuHeiyatsix criekTpoB. OObsicHEHUE
(54) Mmojenb atoma Pesepdopaa. Iloctynarer bopa. M3mydenue | OCHOBHBIX MPUHIIMIIOB I€HCTBUS TEXHUUYECKUX YCTPOUCTB,
U TorJoleHre GOTOHOB MPH MEPEX0JIE ATOMA C OJJHOTO TAaKHUX KaK: CIIEKTPOCKOIIL, JIa3ep, KBAHTOBBIA KOMIIBIOTED.
YpOBHS SHEpruu Ha aApyroi. Buasl cnextpos. CriekTp Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIEIHN aTomMa
YPOBHEH 3HEepruu atroma Boaopoja. CrioHTaHHOE Pesepdopna. AHanu3 KBaHTOBBIX ITPOLIECCOB HA OCHOBE
1 BBIHYXJIEHHOE U3JlydeHue cBeta. Jlazep. IIEPBOI0 U BTOPOro noctynaroB bopa.
10 ®u3nka aTOMHOIO 1pa Hyknonnas moznens siipa ['eiizenOepra - MBanenko. 3apsa | IIpoBeneHue uaMepeHuil painoakTUBHOTO (oHa
Y 3JIEMEHTAapPHBIX YaCTHULL anpa. MaccoBoe uncio sapa. M3oronsl. PainoakTHBHOCTD. | C UCIIONIb30BAaHUEM JO3UMETPA U HCCIIEA0BaHUE TPEKOB
(5 9) Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa- yactull (1o roToBeIM (hoTorpadusim). O6bsacHeHne
pacnan. 'aMma-uznyuyenue. 3aKkoH paOaKTUBHOIO OCHOBHBIX IPUHLIMIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB
pacnaza. PagnoaktuBHble M30TONBI B Ipuposae. CBOMCTBA | M TEXHOJIOTHYECKUX ITPOLIECCOB, TAKUX KAK: JTO3UMETD,
MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue paluOakTUBHOCTH | Kamepa BuiibcoHa, saepHBIA pEakTop, TEPMOSACPHBIN
Ha JKUBbIe opraHu3Msbl. EcrecTBeHHBINH (HOH H3TydeHuUs. peakTop, aToMHass 60M0Oa, MarHUTHO-PE30HAHCHAs
Jlo3umeTtpusi. JHEprus CBSA3U HYKJIOHOB B siipe. Slnepubie | ToMorpadus. OnpeseneHne ycaoBUM MPUMEHUMOCTH
cuiibl. Jledext Maccrl siapa. SnepHsle peakuuu. Jlenenue MOJIEIM aTOMHOTIO spa. AHAJIN3 U ONMCAHUE SEPHBIX
u cuHTe3 saep. AnepHuie peakTopsl. [IpobiemMsl peakIuil C UCIOJIb30BAHUEM IMOHITHI MacCOBOE YUCIIO
YIIPaBISEMOTO TEPMOSAJEPHOIO CUHTE3A. DKOJIOTHYECKUE ¥ 3apsizl Apa, SHEPTHS CBSI3U Apa, 3aKOHOB COXPaHEHUS
aCMeKThl pa3BUTHUSA AJAEPHOM dHepreTuku. MeTo bl 3apsijia, MacCOBOTO YHMCIIa U SHEPTHHU B SJIEPHBIX PEaKIUsX,
PETUCTPALIMM U UCCIIEJOBAHMSI DJIEMEHTAPHBIX YaCTHL. 3aKOHA PaJlnOaKTUBHOIO pacnana. AHaJIN3 U OLICHKA
®dyHIaMeHTaIbHbIE B3aUMOecTBYs. bapnoHbl, ME30HbI BIIUSIHUS PAIUOAKTUBHOCTHU Ha JKUBbIE OPraHU3MBI, a TAKKe
u nentousl. [Ipencrasnenne o CTaHIapTHON MOJEIH. NIOCIIEACTBUM Pa3BUTHUS AACPHON SHEPTETUKHU C TIO3ULUM
KBapxk-riroonnas moniens aapoHoB. @u3nka 3a mpenenaMu | IKOJIOTHYECKON 0€30MacHOCTH; MPEICTaBICHUN
CrangaptHoil Monenu. TéMHas matepus U TEMHas 0 PalMOHAJIBLHOM MPHUPOJIONIONB30BaHUH (B Ipoliecce
sHeprusi. EnuncTBO prusmueckoit kKapTUHBI MUpA. MOATOTOBKH COOOIIEHUH, BBIMTOJIHEHUSI TPYIIIOBBIX
IIPOEKTOB).
PA3JIEJ 8. OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU (12 v)
11 DIIEMEHTHI Oransl pa3BuTus acTpoHoMuu. [lpukiiagHoe u VYyacTue B AUCKYCCUU O POJIM ACTPOHOMMH B COBPEMEHHOU
acTpo(U3uKH MHPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH. KapTUHE MMPA, B IPAKTUYECKOM JEATEIBHOCTH YEI0BEKA
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(12 9)

[TpuMeHNMOCTH 3aKOHOB (PU3MKH 11 OOBSICHEHUS
IPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTOobl
aCTpOHOMHUYECKUX HccienoBaHuil. CoBpeMeHHbIE
OIITUYECKUE TEIECKOIBI, PAJUOTEIECKOIIBI,
BHeaTMocdepHas acTpoHoMusi. Bun 3Bé31H0TO Heba.
CosBesnust, ApKue 3BE3/bl, INIAHETHI, UX BUIUMOE
neuxenue. Conneunas cucreMa. Connue. CosHeuHas
akTUBHOCTb. Mlcrounuk sHepruu CoisHua u 3BE31. 3BE3 1L,
UX OCHOBHBIE XapaKTepUCTUKU. [Iuarpamma
«CIIEKTPaAJIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/1bI ITIaBHOU
MIOCJIEZI0BATEIBLHOCTU. 3aBUCUMOCTb «Macca - CBETUMOCTb)
JUI 3BE3]] TJIaBHOM IOCIIEA0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHBIE MTPEICTABICHUS O
IIPOUCXOXACHUHU U 3BoJronuu CosHLa U 3BE311. DTarbl
KW3HM 3B€31. Mneunsiid [Iyre — Hama ['anakTuka.
ITonmoxxenue u gemxkenue ComnHia B [ 'anakTuke. THIIBI
rajakTuk. PaguoranakTiuku u kBazapel. YEpHbIE ABIPHI B
sJlpax raJJakTHK.

U TaJbHEMIIEM HayYHO-TEXHUYECKOM Pa3BUTHHU.
[ToaroroBka cooOIIEHN 0 METOIaX MOJIYICHHS HAyYHBIX
ACTPOHOMUYECKMX 3HAHMM, OTKPBITUAX B COBPEMEHHOU
actpoHomuu. [I[pumMeHeHre 0OCHOBOMOJIAratoIINX
ACTPOHOMUYECKUX MOHATHI, 3aKOHOB U TEOPUH ISt
aHajn3a U 00bSICHEHUS (PU3UIECKUX MPOIIECCOB,
MPOUCXOASAIIMX B 3BE3/aX, B 3BE3IHBIX CUCTEMAX,

B MEKTATAKTUYCCKOM Cpelie, ABUKEHHUS HEOSCHBIX Tell,
sBoIIOIMH 3BE31 U Beenennoi. [IpoBenenne HaOmoneHMiA
3BE3IHOTO HeOa HEBOOPYKEHHBIM TIJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MTPUIIOKEHUMN IS
OTIpeJICTICHUS TTOJIOKEHUSI HEOSCHBIX 0OBEKTOB HA
KOHKPETHYIO JJaTy: OCHOBHbIE c03Be31us1 CeBEpHOTO
nonymapus u ssipkue 3B€31bl. [IpoBenenue Habm01eHII
B Tesieckon JIyHbl, IJIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOTIJICHUH.

®V3NYECKHWH NPAKTUKYM (16

1)

12

Pu3nYeCKU IPAKTUKYM
(16 u)

CrniocoObl n3MepeHus U3NYECKUX BETUUNH

C MCTI0JIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTYMKOBBIX
cucTeM. AOCOIIOTHBIE U OTHOCUTENBHBIE TOTPEIIHOCTH
u3MepeHuit gpusnueckux BennyuH. OeHKa rpaHuIl
norpemHocTei. [IpoBeieHre KOCBEHHBIX U3MEPEHUH,
UCCIIeIOBaHUM 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH,
MIPOBEpKa MPEJI0KEHHBIX TUIIOTE3 (BBIOOP U3 pador,
OIMCAHHBIX B TEMATHUYECKUX pa3zenax «YUeHUYeCKUi
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, MPAKTUKYM)).

[IpoBeneHue KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BETUYHH.
Hanpumep: neproaa cBoOOIHBIX KOJIEOaHUIH HUTSHOTO

U IPYKUHHOTO MassTHUKOB, MIOKA3aTeNsl PEIOMIICHUS
cTekJia, GOKYCHOTO pacCTOSIHUS PacCEUBAOIIEH JIMH3HI,
JUTMHBI CBETOBOI BOJIHBI, TOCTOSIHHON Puabepra u T. 1.
[IpoBeaeHue uccienoBaHuii 3aBUCUMOCTEN (PU3NIECKUX
BenuuuH. Hanpumep: 3aBUCHMOCTH Cuiibl AMIIepa OT CHUJIbI
ToKa; 3aBUcUMOCTH DJ[C caMOMHAYKLIUK OT CKOPOCTH
M3MEHEHMS CHIIBI TOKA B IIEMH; 3aBUCUMOCTH CHJIbI TOKA
4yepe3 CBETOAMOT OT HAMPSHKEHUSI; 3aBUCUMOCTH
(hOKYCHOTO pacCTOSTHUS JIMH3BI OT BEIIECTBA U T. II.
[IpoBeaeHMe OMBITOB IO MPOBEPKE MPEATIOKEHHBIX
runore3. Hanpumep, npu u3zyueHuu uHTephepeHInu
JIA3€pHOTO U3ITYUYCHUS], U3yUYeHUU TUHPAKITIOHHOTO
CIEKTpa, U3YYCHUHU MOTIIOMIEHUS OeTa-4acTUIl alFOMUHUEM
u T. 1. CoboieHne npasui 0€300acHOro TpyAa MpU
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‘ MIPOBEACHUU IPAKTUKYMA.

OBOBIIAIONIEE TIOBTOPEHME (15 u)

13

Cucremaruzanus

1 00001ICHHE TPEIMETHOTO
COJIEpKaHUs U OIBITA
JIEATENHHOCTH,
NPUOOPETEHHOTO MPU
U3YYCHUHU Kypca (PU3HKH

10 - 11 ximaccoB

O06o001IeHne U cUCTEeMaTU3aIUS COICPIKAaHMUS Pa3IeNioB
Kypca «MexaHukay, «MosekysspHas pu3uka

U TEPMOJMHAMUKAY, «IEKTpoANHAMUKaY, «Konebanus

U BOJIHBI», «OCHOBBI ClIELIUAJIBHON TEOPUH
OTHOCUTENIbHOCTHY, «KBaHTOBas (hu3uKa», «IEMEHTHI
aCTPOHOMHUU U acTpopu3uKu». Poib Gpusnku

Y ACTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLMAJIBHOW U 3TUYECKOH chepax HesTeIbHOCTH YeI0BEKa;
POJIb ¥ MECTO (PU3UKH U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTUHE MHUPA; 3HAYCHUE ONIUCATEIIBHOM,
CHUCTEMAaTU3HUPYIOIIEH, O0BICHUTEIIBHON

U IIPOTHOCTHYECKOM (pyHKIMI (hruznyeckoit Teopuu; poiib
¢usnveckoii Teopun B GopMUpOBaHUH MTPEICTABICHUN

0 (hnU3MYECKON KapTUHE MUPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 0011[EM PsIJly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTAaBICHUN O IPUPOJE.

Hanucanue scce o ponu GU3MKH B pa3iIMdHbIX chepax
NeATEILHOCTH YeIoBeKa. BrIloHeHNe yueOHBIX 3a/IlaHui
WHTETPUPOBAHHOIO XapaKTepa, 1EMOHCTPUPYIOIIUX
OCBOCHHME OCHOBHBIX TIOHATHH, PU3NYECKUX BEITUYNH

1 3aKk0HOB Kypca ¢usuku 10 - 11 knaccos. Pemenne
KaueCTBEHHBIX 3aJ1a4, B TOM YUCJIE HHTETPUPOBAHHOTO

Y MEXIIPEAMETHOTO XapakTepa. Pemienue pacu€THbIX 3a71a4
C SIBHO 33JIaHHOM M HESBHO 3aJIaHHON (DU3UIECKOM
MOJIEJIbIO, TPEOYIOMIMX MPUMEHEHUSI 3HAHUN U3 Pa3HBIX
pa3zenoB MKOJIBHOTO Kypca (PU3UKHU, a TaK)Ke UHTErpaluu
3HaHUH U3 IPYTUX NMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. Pabota B rpymme 1o BHIMOTHEHUIO MPOSKTHBIX
pabor.

Pe3eps (10 u)
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