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NNOACHUTEJIbBHAS 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

®dusnka Kak Hayka o HanboJsee oOIIMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUECTBE y4€OHOI o IpeaMeTa B
IIKOJI€, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 oKpyxatoiem Mupe. [LIkompHbIN Kypc
(GU3UKN — cUCTEMOOOPA3YIOIIUH /17151 €CTECTBEHHO-HAYYHbIX YU4EOHBIX IPEAMETOB, IOCKOJIBKY
du3nYeCKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB U SIBIICHUH, H3y4aeMbIX XUMHUEH, Onooruen, Gu3ndecKou
reorpadueii u acrpoHomueil. Micnonb3oBaHue 1 akTUBHOE IPUMEHEHHE HU3NUECKUX 3HAHUI

OTIpeNIeNIUIIO XapaKkTep 1 OypHOE pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTHH B cepe IHEPTeTHKH, TPAHCIIOPTa,
OCBOECHMS KOCMOCA, OJyYEHHsI HOBBIX MaTEpUAJIOB € 3aJJaHHBIMU CBOWCTBaMU U Ap. M3yueHue Gpusuku
BHOCHUT OCHOBHO# BKJIaJl B (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA yYaIluXcs, B
(bopmMHpoBaHHE YMEHUI IPUMEHATh HAyYHbIH METOJI IO3HAHUS IPU BBIIIOJHEHUH MU y4eOHBIX
uccieoBaHuii. B 0ocHOBY Kypca (M3MKH CpeHeH MIKOIIBI TIOJI0KEH Pl UIIEH, KOTOPBIE MOXKHO
paccMaTpUBaTh KaK MPUHLMIIBI €70 IIOCTPOSHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEM KypC SIBIISIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

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 npeanoyiaraeT uCrojib30BaHNe T'yMaHUTApHOIO IOTEHIMANa
buznyecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (U3HUKHU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMU TTPoOIeMaMHu.

Hoesa npuxnaonou nanpaenennocmu. Kypc hpusuku yriiyoJIEHHOrO YpOBHS IIPEANosaraetT 3HakOMCTBO C
HIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYCCKHUX MPUIIOKEHUI U3YUYEHHBIX TEOPHUl U 3aKOHOB. [1pn
9TOM PAacCMATPHUBAIOTCS HA YPOBHE OOMIMX MPEACTABICHUI U COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA U
TEXHOJIOTHH.

Hoen IKo102u3ayuu peajinldyceTecs nNocpeaACTBOM BBEACHU A 3JICMECHTOB COACPIKAHUA, MOCBSAIIEHHBIX
9KOJIOTHYECKHM HpO6H€MaM COBpPEMEHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTHEM TCXHUKU U TGXHOJ’IOFI/Iﬁ, a
TAaKXC O6C}’)K,I[CHI/I$I Hp06J'IeM palluOHAJIBHOT'O IPHUPOAOIIOJIB30BAHUA U 9KOJIOTMYECKOM 0€30IaCHOCTH.

OcBoeHue cosiepKaHust MPOrpaMMBbl T0JKHO ObITh OCTPOEHO 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 CaMOCTOSATENBHOIO YYEHUYECKOT 0 KCIIEPUMEHTA, BKIIOYAIOLIETO (PPOHTANIBHBIE
YUEHHUYECKUE ONBITHI IPU U3yYEeHUH HOBOTO MaTepuaa, JabopaTopHble pabOThl M pabOThI MPAKTHKYMa.
[Ipu 3TOoM oGecnieunBaeTcs OBIaJACHUE 00YUAOIUMUCI YMEHUSIMU IPOBOUTH MPSMbIE U KOCBEHHBIE
U3MEPEHUs, UCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEJTMUMH U TOCTAHOBKY OIBITOB I10 MPOBEPKE
IpeJUI0KEHHBIX TUNoTe3. bosbilioe BHUMaHNE yAEIsAeTCs pEeIeHUIO paCYETHBIX U KaYEeCTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33a4M € SIBHO 33JaHHOM M HESABHO 3aJaHHOMN
buznyecKoil MOZENbI0, MO3BOJIAIOIINE TPUMEHATh U3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, TaKk ¥ MHTErpUpys IPUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3zienoB. s KayeCTBEHHBIX

3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3aJJaHUS Ha 00bsSICHEHHUE / peicCKa3aHne NpOoTeKaHusl (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

— (opMHUpOBaHHME UHTEPECA M CTPEMIICHHS 00yUaIOMUXCS K HAYYHOMY U3YUEHHIO IIPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHKE HCCIIEIOBATEIHCKOTO
OTHOILIEHMSI K OKPY>KAIOLIUM SBJICHUSM;

— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3y4YeHHUsI OCHOB CTPOSHHS MaTEpUH U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

— (hopMupOBaHHE YMEHUI OOBACHATH SABICHUS C HCIIOJIb30BAaHHEM (DPM3NYECKUX 3HAHUN M HAYyYHBIX
JI0Ka3aTeNbCTB;

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

— pa3BUTHE NPEACTABICHUN 0 BO3MOXHBIX cepax Oymaymien npodeccuoHaIbHON 1eATEIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, NOJArOTOBKA K JajbHEHIIeMy 00Y4EeHHUIO B 3TOM HaIIPaBICHUU.

JlocTiokeHue 3THX 1eJiei 00ecrieunBaeTcs peuieHneM CIEAYIOIINX 3a/1a4 B IIpoliecce H3y4eHHs Kypca
(GU3MKY HAa YPOBHE CPETHETO 00IIEro 00pa3oBaHUs:

— TproOpeTeHNe CUCTEMbI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJII0Yas MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI
acTpo(hu3uKw;

— (hopMUpOBaHUE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS AJIs1 00bsCHEHUs (PU3MUYECKUX SBICHUHN B
NPUPOE U IS IPUHATHUS MPAKTUIECKUX PEIICHH B IOBCEAHEBHOM KU3HH,

— OCBOCHHE CIIOCOOO0B PEIICHHS Pa3IMYHbIX 33]a4 C SBHO 3a/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;

— OBJI3JICHUE METOJIaMH CaMOCTOSTEIbHOTO IJIAHUPOBAHUS U ITPOBEJCHUS (PU3NYECKUX SKCIIEPUMEHTOB,
aHaJM3a ¥ HHTepIpeTali HHPOPMALIUH, ONPEACTICHHS JOCTOBEPHOCTH MOTYYCHHOTO Pe3yabTarTa;

— CO3/1aHU€ YCIOBUM JJISl pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON AEATENbHOCTH;
pa3BuTHE HHTEpeca K chepam MmpodeccruoHaIbHOM 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 00111ero 00pa3zoBaHus BIOUPACTCS 00YUAOIIMMHUCS, TUTAHUPYIOIUMU MTPOI0TKEHUE
00pa30BaHus M0 CIIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Y4eOHBIM MJIaHOM MIPETYCMOTPEHO U3ydeHue GU3UKHN B 00bEME

340 4 3a 1Ba roga oOyuenus: 5 4 B Henemo B 10 u 11 kmaccax.



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
¢u3nUecKux SBICHUNA. DKCIIEPUMEHT U TEOPUs B Mpoliecce 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 OTHOCUTENIbHAS). MoieTupoBanue PU3NIECKUX SBICHUHN U
nporeccoB (MaTepraibHasi TOUKa, a0COIIOTHO TBEPAOE TEJO, HcalbHas KUAKOCTh, UICaIbHBIN ras,
ToueUHbIN 3apsiy). ['unoresa. @uznueckuil 3aK0H, TPAHUIIBI €r0 NpUMeHUMOCTU. DU3ndecKasi TEOpHUs.
Posb 1 MecTo (u3nKK B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOM
JESTEIIbHOCTH JIFOJIeH.
Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, nPAKMUKYM
1. W3mepeHue cuiibl TOKA U HAMPSKEHUS B LIETIA TOCTOSTHHOTO TOKA MPU MOMOIIIM aHAJIOTOBbIX U
U(POBBIX U3MEPUTEIBHBIX TPHOOPOB.
2. 3uakoMmcTBO ¢ 1 poBoi nadopartopueii no ¢pusuke. [Ipumepsl n3mepenus: GU3NUECKUX BEIUYUH
IIPH IIOMOIIY KOMITBIOTEPHBIX JaTYNKOB.

PA3/IEJI 2. MEXAHUKA
Tema 1. Kunemaruka
Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUs. CucTema OTCUETa.
[psimast u oOpaTHAs 3aa4u MEXaHUKH. Pagnyc-BeKTop MaTepraabHON TOYKH, €ro MPOEKIUY Ha OCH
cuctembl koopauHat. Tpaekropus. [lepemenienue, cCkOpocTh (CpeHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHUE MaTepuabHON TOYKH, UX IIPOEKIIMU HA OCU CUCTEMbI KoopAHHAT. Ci0’KeHue epeMelieHui u
CJI0’KEHHE cKopocTell. PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIIMHEMHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepHAIbHOM TOYKHU OT BpeMeHH U uX rpaduku. CBoOOIHOE
najzieHue. Y cKkopeHue cBOOOIHOTO najieHus. JBikenue Tena, OpoieHHOro Mo yrioM K TOPU30HTY.
3aBUCUMOCTbh KOOPAMHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOYKU OT BPEMEHU
u ux rpaduku. KpuBonunelinoe nmxkenue. /[BuxeHne MaTepraabHON TOUKH 11O OKPY>KHOCTH. YTIIOBask U
JAuHenHas ckopocTb. [lepuon u yacrora oOpamenus. LleHTpocTpeMuTenbHOe (HOpMaJIbHOE), KacaTeIbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.
Texnuueckue ycmpoucmea u mexHonro2udeckue npoyeccyl: ClIuJA0METP, IBH)KEHUE CHAPAJIOB, LICITHBIE,
niecrepéHuYaThle U peMEHHBIE Nepeavu, CKOPOCTHBIE TUQTHI.
Hemoncmpayuu
Mogens cucteMsl OTCUETA, MIUTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBH)KCHHUS.
CrniocoObI uccae10BaHus ABIKEHUH.
NnmrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.
ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.
HaGnronenue BuxkeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.
HampaBnenue CKOpoCTH NpU JBUKEHUU IO OKPYKHOCTH.
[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.
CpaBHEHHE MyTEH, TPACKTOPUIA, CKOPOCTEW IBUKEHUS OJTHOTO M TOTO XK€ TEa B Pa3HbIX CUCTEMAX
OTCU€Ta.
Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, nPAKMUKYM
1. H3yueHue HEpaBHOMEPHOTI'O IBUKEHHUS C LIE€IbIO ONPEAETICHUS MTHOBEHHON CKOPOCTH.
2. HW3mepeHune yCcKOpEHWUsI MIPH MPSIMOJIMHEITHOM paBHOYCKOPEHHOM JIBUKCHUU 110 HAKIIOHHOM
IIJIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JIBUYKEHHH.
W3mepenue yckopeHHst CBOOOIHOTO MaieHus (PEKOMEHI0BaHO UCIOIb30BaHUE HU(POBOI
nabopaTopun).
5. W3ydenue nBukKEHUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO. [IpoBepKa runoTe3sl o MpsiMoi
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIA.
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
ITepBoiii 3akoH HproToHa. MHEepunaibHbie cucTeMbl 0TcUETA. [IpuHIMn oTHOcuTEnbHOCTH ["anues.
Heunepuuanehelie cuctemsl oTcuéra (onpeaenenue, npumepsl). Macca tena. Cuina. [lpunnun
cynepno3uiuu cuil. Bropoit 3akon HeroToHa i1 MarepualibHOM Touku. Tpetuii 3akoH HerotoHna nsis
MaTepUaibHbIX TOYEK. 3AKOH BCEMUPHOTO TSTOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U MHEPTHOM
Mmacchl. Cusia TsyKecTH. 3aBUCUMOCTh YCKOPEHUS! CBOOOIHOTO Ma/IeHUs OT BBICOTHI HAJl TOBEPXHOCTHIO
IUTAaHETHI M OT reorpauueckoil MUpoThL. J[BrKeHne HeOSCHBIX TNl M UX CIYyTHUKOB. 3akoHbl Kemepa.
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 TPU IBUKEHUH TeJla B )KUIKOCTU WJIH rase, e€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCHUTEIBHOTO ABMXKEHMS. [[aBnenue. ['napocratuueckoe nasnenue. Cuiia Apxumena.
Texnuyeckue ycmpoticmea u mexHoao2uyecKue npoyeccsl: MOJIUIUITHUKY, TBUKEHHE UCKYCCTBEHHBIX
CIIyTHUKOB.
Hemoncmpayuu

1. HaGmroneHue ABM>KEHUS TN B MHEPLUAIBHBIX M HEMHEPIUAIBHBIX CUCTEMAX OTCUETA.

2. IlpuHIMO 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 cuil, BOSHUKAIOUINX B Pe3yIbTaTe B3aUMOJICHCTBUS Tell.
N3mepenne mace 1o B3auMOJICUCTBUIO.
HesecomocTs.
Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.
LlenTpoOeKHbIE MEXaHU3MBI.

10. CpaBHEHUE CHJT TPEHHUS TIOKOSI, KAUEHHSI U CKOJIBKEHUSI.
Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomasl, npaKmMUKym

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

2. TlpoBepka rumoTes3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHHUsI OpycKa M0 HaKJIOHHOMN TIOCKOCTH Ha

3a/laHHO€ PAcCTOSTHUE OT €ro MaccChl.

3. MHccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT
ux nedpopManuu.
N3yueHne IBUKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErKuid O6JI0K.
N3mepenune kodpuiimenTa TPeHUs 1Mo BENUYHUHE YIIIOBOro Kodddunuenra 3apucumoctu FTp(N).
HccnenoBanue ABMKEHUs OpycKa 110 HAaKJIOHHOM IIOCKOCTH C MepeMEHHBIM K03 (HUIIMEHTOM
TpPEHMUSL.
7. V3yueHue NBUXKEHUS Ipy3a Ha Baly C TPEHUEM.
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Tewma 3. Ctatuka TBEpIOro TENa
AbcomotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeabHOe IBUKEHUE TBEPAOTro Tena. MOMEHT ChIlbl
OTHOCHUTEJIbHO OocH BpaieHus. [1nedo cumnpl. CiioxeHue cui, NpUIoKEeHHbBIX K TBEPAOMY TEIly.
[lenTp TsKECTH Tena. Y CIOBHS paBHOBECHS TBEPAOTO TeJa. Y CTOMYMBOE, HEYCTOWUNBOE, O€3pa3InIHOe
paBHOBECHE.
Texnuueckue ycmpoucmea u mexHoio2uyeckue npoyeccyl. KpOHIITENH, CTPOUTEIbHBIN KpaH, peniéTdarbie
KOHCTPYKIUU.
Hemoncmpayuu
1. VYcnoBus paBHOBecHS.
2. Bunsl paBHOBeECHSI.
Yuenuueckuit sxcnepumenm, nadopamopnisie pabomul, npaKmukym
1. HUccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tela, UMEIOIIETO
OCh BpallleHHUSI.
2. KonctpynpoBaH#e KPOHIITEHHOB U PACYET CHII YIIPYTOCTH.
3. H3yueHue ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOMIAAh OMOPHI.



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
COXpaHEHUs UMITyJibca. PeakTuBHOE ABMKEeHHE. MOMEHT nMnyJibca MaTepuaibHOi Touku. [IpeacraBnenue
0 COXpaHEHUHM MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX NOJsAX. PaboTa cuibl Ha MajaoM 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
neGopMupoBaHHON NPYKUHBL [loTeHIIMaNbHAs SHEPTUS TeNa B OHOPOIHOM I'PaBUTALIMOHHOM IIOJIE.
[TorennuanbHas SHEPrys Teja B rPaBUTALMOHHOM I0JI€ OJTHOPOJHOIO I1apa (BHYTpHU M BHe 11apa). Bropas
KOCMHYECKast CKOPOCTb. TpeThsi KocMu4ecKasi CKopocTh. CBs3b pabOThI HEMOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOU dHEPTUU.
VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHUE bepHYIUIM I UASaIbHOM )KUIKOCTH KaK CIIEICTBUE
3aKOHA COXPAHEHUs MEXaHUYECKON SHEPIUH.

Texnuueckue ycmpoticmea u mexHoni02u4ecKue npoyeccol. IBUKEHNE PaKeT, BOAOMET, KONEP, MPYKUHHBIN
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 pabomaul, npaKmukym

1. 3mMepeHune umiysbca Tena o TOpMO3HOMY ITYTH.

2. I3mepeHue cuilbl TATH, CKOPOCTU MOJIEIH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

3. CpaBHEHHUE U3MEHEHMSI UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

4. NccnenoBanue COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJIEHCTBUN.

5. 3mepeHne KHHETUYECKON YHEPTUHU Teja 0 TOPMO3HOMY ITyTH.

6. CpaBHEHUE U3MEHEHHsI MOTEHINATLHON SHEPTUH NPYKHUHBI ¢ PaOOTOM CHIIBI TPEHUSI.

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

PA3JIEJI 3. MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJUHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OcHoBHbIE TOJIOKEHUS MOJIeKyJIspHO-KHHeTHYeckoil Teopun (MKT), ux onbsiTHOe 000CHOBaHHUE.
Huddysus. BpoyHoBckoe aBrkeHHe. XapakTep ABMKEHHs U B3aUMOJIEHCTBHS YacTHUI] BelecTBa. Mojaemnu
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX T€l U 00BICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATUX MOJIEIEH.
Macca u pazmepsl MoJiekya (atomoB). KonngectBo BenectBa. [loctosiHHast ABoraapo. TemoBoe
paBHOBecue. Temrepatypa u criocoObl e€ namepenus. [llkana remneparyp Lenbcusi. Moaens uaeaibHOTO
raza B MKT: yacTuiipl ra3a JIBUXKYTCsSI XaOTHUYECKU U HE B3aUMOJICHCTBYIOT JIpyT ¢ ApyroM. ['a3oBbie
3aKoHbI. YpaBHeHue MeHeneesa—Kianelipona. AdcontoTHast TeMiieparypa (Iikajia Temneparyp
KenbBuHna). 3akon JlansToHa. M30mporiecch! B M1€aabHOM ra3e ¢ IOCTOSHHBIM KOJINYECTBOM BEIIECTBA.
['padmyeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, H30X0pa, n3o0apa. CBs3b MEXKY J1aBIEHUEM

Y CpEHEN KUHETUUECKON HEPTUEl IOCTYNATEIbHOIO TEMJI0OBOIO ABMKEHUS MOJIEKYI HIEAIBHOTO Ta3a
(ocHoBHOe ypaBHeHue MKT uneansbHoro rasza). Csizp abCONIOTHON TeMIepaTypbl TEPMOIMHAMUYECKON
CUCTEMBI CO CpPEIHEN KNHETUYECKON PHEPIHEN TOCTYNATENBHOTO TETNIOBOTO IBUKEHUS €€ YaCTHIL.
Texnuueckue ycmpoticmea u mexHoai02uieckue npoyeccvl. TEPMOMETp, GapoMeTp, MOTy4eHUe
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu

1. Monenu 1BUKEHHS YacTHI] BEILIECTBA.

2. Mopaenbs OpOyHOBCKOTO JIBHKCHHS.

3. Buyieoponuk ¢ 3amchio peatbHOro OpOyHOBCKOTO JABHIKEHUS.

4. Tuddys3us xKuakocre.

5. Mogens onsira [lITepna.

6. IlputsixeHne MOJIEKYJI.
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7. Mopenu KpUCTAIIINYECKUX PELIETOK.

8. HaGmroeHue u uccie10BaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. UccnenoBanue npoiiecca yCTaHOBIICHUS TEIJIOBOTO paBHOBECHS IIPH TEIUIOOOMEHE MEXy ropsideit
Y XOJIOJTHOM BOJIOH.

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

4. N3zydenne n300apHOTO Ipoliecca.

5. IlpoBepka ypaBHEHHS! COCTOSIHUSL.

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 MUKpPOCKONM4eckoM ypoBHe. HyneBoe Hayano TepmoanHamMuku. CaMOIpon3BOJIbHAs
penakcauus T/ cucteMsl K TEIIIOBOMY PaBHOBECUIO. MOI€NIb HI€aIbHOTO Ta3a B TEPMOJAUHAMUKE -
cucreMa ypaBHeHUM: ypaBHeHUEe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEW SHEPIUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJIEJIH: HU3Kash KOHIEHTPAIUsl YaCTHI], BBICOKHE TEMIIEPATYPHI.
Bripaxkenue aJig BHyTpEeHHEN SHEPTUM OJHOATOMHOI'O WJealbHOTO ra3a. KBazucratuueckue

U HeCTaTUYeCKHUe MpoIlecchl. DieMeHTapHas paboTa B TepMouHamMuke. Beraucienue paboTsl o rpaduxy
npoiiecca Ha pV-auarpamme. Teruonepeaaya kak crnocod u3MeHeHus BHyTpeHHeln sHepruu T/l cuctemsl
0e3 coBepiieHus paboTsl. KoHBEKIIMS, TETIIONPOBOIHOCTD, N3NTydyeHHe. KoanuecTBo TemaoThI.
TermoéMKoCTh Tena. Y aenbHas U MOJISIpHas TEINIOEMKOCTH BelleCcTBa. Y paBHeHUE Maiiepa. Y ienbHast
TEIUIOTa cropaHus TorauBa. Pacuér konnyecTBa TeIIOTH pH Temonepenaye. [lonstue 06 aqnadatHom
mporecce.

[TepBblit 3ak0H TepMOAMHAMUKH. BHYTpeHHss sHeprus. KonnyecTBo TEMIOTH U paboTa Kak Mepbl
M3MEHEHUS BHyTpeHHel 3Hepruu T/l cucteMbl. BTOpoi 3aK0H TEpMOJMHAMUKH 111 PABHOBECHBIX
IIPOLIECCOB: Yepe3 3aJaHHOe paBHOBecHOEe cocTtosiHue T/ cucteMbl MpoXoAUT eAMHCTBeHHAs afauabdara.
AbcomoTHas TemnepaTypa. Bropoii 3akoH TepMOAMHAMMKY 1711 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepenaTh TEIIOTY OT 00JIee XOJO0HOTOo Tea K Oosee Harperomy 6e3 komrmencanuu (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 npoyeccyl: X0NOJUIbHUK, KOHIULIUOHED, TU3EIIbHBIN

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

Hemoncmpayuu

1. I3MeHeHune TemnepaTypsl IpH aquadaTHYECKOM paclIupEeHUH.

2. Bo3nymHoe oramso.

3. CpaBHeHUE yIETbHBIX TEIJIOEMKOCTEHN BEIIECTB.

4. CiocoObl U13MEHEHHS BHYTPEHHEH YHEPTUH.

5. UccnenoBanue annabaTHOTO Mpoiiecca.

6. KomnbrorepHbie MOJIENH TETJIOBBIX JIBUTATENEH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomol, nPAKMUKYM

1. I3MepeHue yaeabpHOM TENI0EMKOCTH.

2. UccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

3. UccnenoBanue agquabaTHOTO Ipoliecca.

4. V3y4yeHne B3aMMOCBSI3H SHEPTHUH MEXMOJIEKYIISIPHOTO B3aUMOJICHCTBUS M TEMIIEPATYPHI KUTICHUS
JKUJIKOCTEN.

Tema 3. ArperatHble COCTOSHHS BenlecTBa. Pa30BbIe NEPEXOIbI.

[Tapoo6pa3oBanue u KoHAeHcalus. Vciapenue u KumneHue. Y ieabHas TeryioTa mapooOpa3oBaHusl.
Haceiennsie u HeHachlleHHBIE Tapbl. KauecTBeHHAas 3aBUCUMOCTD MIJIOTHOCTU U JABJIEHUSI HACBIILIEHHOTO
napa oT TeMIIEpaTypbl, UX HE3AaBUCUMOCTh OT 00bEMa HACBIIIIEHHOTO NTapa. 3aBUCUMOCTh TEMITEPaTyphl
KHUIIEHUS OT JIABJICHUS B JKUJIKOCTH.



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

1 aMmop(HBIC Teaa. AHU30TPOIHS CBOMCTB KpUCTAILIOB. [aBnenue u kpuctayn3arus. Y iejbHas TeIioTa
iasnenus. Cyonmmanust. edopmarun tBEproro tena. Pactsokenue u cxarue. Cusur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii. TemnoBoe pacimmpeHne KUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JTMHEHHOE
pacumperne. AHrapMOHU3M TEIUIOBBIX KOJIEOaHUI YaCTHUIl BEIIECTBAa KaK MPUYHNHA TEIIIOBOTO
pacumpenus Tei (Ha KadecTBeHHOM ypoBHe). [IpeobpazoBanue snepruu B (pa3oBbIX mepexoaax.
YpaBHenue TerioBoro 6ananca. [loBepxnoctHoe HaTshkeHue. KoahuimeHT moBepXHOCTHOTO HATSKCHHUS.
Kanwmnsipusie siBnenus. J{aBieHue noj MCKpUBIEHHON NOBEPXHOCTHIO KuakocTu. @opmyna Jlanmnaca.
Texnuueckue ycmpoticmea u mexHoni02u4ecKue npoyeccsl: XUJKUe KpUCTallIbl, COBPEMEHHbBIE MaTEpUAIIbI.
Hemoncmpayuu

1. TeryoBoe pacHIpeHue.

. CBOICTBA HACBIILIEHHBIX TIAPOB.

. Kunenune. Kunenue npv noHM:KEHHOM JaBJICHHH.

. I3mepenune cuitbl TOBEPXHOCTHOTO HATSKEHUS.

. ONBITHI ¢ MBUIBHBIMH TUIEHKAaMU. 6. CMaylBaHUE.

. Kanmmnispuele siBiaeHust.

. Mozenu HEeHbIOTOHOBCKOM YKHIKOCTH.

. CiocoObl u3MepeHus BIaKHOCTH.

10. MccnenoBanrie HarpeBaHusl U IJIABJICHUS KPUCTAJUIMYECKOTO BEUIECTBA.

11. Buasl nedopmarmii.

12. HaGmroneHue Manbix aedopManuid.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, nPAKMUKym

1. U3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

2. U3mepenue yaenbHOM TEII0ThI MJIaBICHUS JIbJA.

3. 3yueHune cBOMCTB HACHIIEHHBIX [1APOB.

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

5. U3mepenne koddduiineHTa moBEpXHOCTHOTO HATSHKEHHUS.

6. U3mepenue monyins FOnra.

7. UccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOr0 00pasiia OT MPUIIOKEHHON K HEMY CHUIIBI.

O 00 3 W B W IN

PA3/IEJI 4. DJIEKTPOAMMHAMUKA

Tema 1. DnekTpuueckoe mosne

DneKkTpu3zanus Tel U e€ MposiBICHUs. DIEKTpUUYECKU 3apsia. [IBa BU1a AIEKTPUUECKUX 3apsii0B.
[IpoBogHMKY, TUANEKTPUKH U MOJIYIIPOBOIHUKH. DJIEMEHTAPHBIN AIEKTPUUYECKU 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.
[ToTeHuManbHOCTh ANEKTPOCTATUYECKOTO 1OJIsl. PasHOCTh MoTeHIMaNoB u HanpskeHue. [loTeHnmanpHas
9HEPrus 3apsja B AJIEKTpocTaTndeckoMm nose. Ilorennnan anexrpoctatnueckoro nois. Cesspb
HANPsHKEHHOCTHU TOJIS M Pa3HOCTH MOTEHIIUAIIOB JJIsl DJIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK
U HeoiHOpoiHOTO). [IprHIIMN cynepno3unuu 3aekTpudeckux nosneil. [lone roueunoro 3apsaa. I[Tone
paBHOMEpPHO 3apskeHHOU cdepsl. [lone paBHOMEPHO 3apskeHHOT0 10 00bEMY 11apa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM MII0CKOCTH. KapTHHBI THHMI HANPSHKEHHOCTH STUX TMOJIeH

Y DKBUIIOTEHIIMAJIBHBIX MMOBEPXHOCTEH. [IpOBOAHMKH B 37IEKTPOCTaTHUECKOM T0JIE. Y CJIOBHE PAaBHOBECHS
3apsA0B. [IM3IEKTPUKHU B DJIEKTPOCTATUYECKOM MoJIe. J(ManeKTpuuecKas MpOHUIIAEMOCTh BELIECTBA.
Konaencarop. 91eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD MIIOCKOTO KOHAeHcaTopa. [lapaiensHoe
COoeIMHEHNE KOHIeHcaTopoB. IlocienoBarenbHOE COEMHEHNE KOHIEHCATOPOB. DHEPIHs 3apsKEHHOTO
KOHJeHcaTopa. J[BrkeHue 3apsKeHHOM YacTHIIBI B OJJHOPOIHOM 3JIEKTPUUECKOM IOJI€.

Texnuueckue ycmpoticmeda u mexHoa02uiecKue npoyeccol: SIEKTPOCKOII, JIIEKTPOMETD,
AJIEKTpOCTaTUYECKas 3allUTa, 3a3€MIIEHHE AJIEKTPOIIPUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne I'paada.
Hemoncmpayuu

1. YeTpoiicTBO M MPUHIAI JEUCTBHSI JIEKTPOMETPA.

2. DIEKTPUYECKOE MOJIE 3apsyKEHHBIX IIAPUKOB.

3. DIIeKTpHYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHH.

4. Mopens 35eKTpocTaTuueckoro reueparopa (Ban ne I'paada).

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

7. YCTpOUCTBO M ACHCTBHE KOHJIEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

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

9. DHeprus 3AEKTPUUYECKOTO MOJISI 3apsHKEHHOT0 KOHIeHCaTopa.

10. 3apsinka u pa3psiika KOHJIEHCATOpa Yepe3 pe3rcTop.

Yuenuueckuii sxcnepumenm, nadbopamopusie padomol, RPAKMUKYM

1. Onenka cui B3auMOJeHCTBUSA 3aPSKEHHBIX TEJ.

2. HaGmroieHue rpeBparieHus SJHEPruu 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 KOHIEHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. TIoCcTOSIHHBIN 3JIEKTPUYECKUI TOK

Cuna Toka. [IoCcTOSHHBIN TOK. YCIIOBHS CyIIECTBOBAHUS IIOCTOSTHHOTO 3JIEKTPUUECKOTo Toka. Mcrounuku
toka. Hampsokenme U wu 3JIC. 3akon Owma s ydacTka IEeNu. OJEKTPUYECKOE COMPOTHUBIICHUE.
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 MIOCTOSIHHOI'O TOKA.

Texnuueckue ycmpoticmea u MexHONOSUYECKUE NPOYEeccyl: aMIIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUUK
3JIEKTPUYECKON SHEPTUU.

Hemoncmpayuu

1. U3MepeHue cuiibl TOKA U HAMIPSKEHUSL.

2. HccnenoBaHue 3aBUCHMOCTM CHJIbI TOKA OT HaIpsDKEHUs JUIsl PE3UCTOpa, JIaMIlbl HaKaJWBaHUS
Y CBETOJUOJIA.

3. 3aBUCHMOCTH CONPOTHUBIIEHUS UWIMHIPUUECKUX MPOBOJHUKOB OT JJUHBI, IJIOLAAM IONEPEYHOro
CEYEHHUs U MaTepuaa.

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

5. IIpsmoe m3mepenune JJIC. KopoTkoe 3amblKkaHHE TaJbBaHMYECKOTO AJIEMEHTA M OLEHKA BHYTPEHHEIrO
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 yaenpHOro ConpoTrUBIEHUS TPOBOIHUKOB.

. MccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JITaMIIbl HAKaJIMBaHUS.

. YBenuueHue npejena u3MepeHus amrnepMeTpa (BoIbTMETpa).

. 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 MOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

03N N A~ W —

Tema 3. Toku B pa3nuuHBIX cpeaax

DIIeKTpHUYeCcKasi MPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJAMMOCTD TBEPIBIX METAIIIOB.
3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXIPOBOJUMOCTD. JIEKTPUUECKUN TOK

B BakyyMme. CBoiicTBa 2JIeKTpOHHBIX IMy4koB. [TomynpoBoauuku. CoOCTBEHHAs U MpUMecHast
POBOJUMOCTb MOJIYTIPOBOAHUKOB. CBolcTBa p—N-niepexoaa. [1omynpoBoJHUKOBBIE TPHOOPHI.
DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKas AUccoranus. DnekTpoiau3. 3akonsl Dapaes
JUISL BJIEKTPONIM3a. DIIEKTPUUECKHM TOK B razax. CaMOCTOATENbHBINA U HECAMOCTOATEIbHBINA Pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.
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Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: ra3opa3psaaHble JaMIIbl, 3JEKTPOHHO-TTyYeBas
TpyOKa, MOJIYIPOBOJHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, (DOTOIMOI, CBETOAMO/; TaJbBaHUKA,
paduHUPOBAaHNE ME/IH, BHITINIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu

1. 3aBUCUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

2. [TpoBOAMMOCTH 3IEKTPOITUTOB.

3. 3axonsl anekTpoauza Oapazes.

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. 3mepenue 3apsiia 0OJHOBAICHTHOIO HOHA.

3. UccnenoBanue 3aBUCUMOCTH COMTPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

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

11 KJTACC

PA3JIEJI 4. DJIEKTPOAMMHAMUKA

Tema 4. MaruuTtHoe MnozJe.

B3aumopeiicTBrE NOCTOSTHHBIX MAarHUTOB M IIPOBOJIHUKOB C TOKOM. MarHutHoe noje. Bektop MarHuTHou
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 Moayib. Cuna JlopeHia, e€ HarpaBieHue U MOAYIb. JBH>KeHHE 3apsKEHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHuTHOM mose. Pabota cuibl Jlopenna.

MarnutHoe nose B Beuectse. @eppoMarHeTUKH, rapa- U IUaMarHeTUKH.

Texnuueckue ycmpoticmea u mexHoao2udeckue npoyeccyl: MpUMEHEHUE TTOCTOSIHHBIX MAarHUTOB,
3IEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, FIEKTPOABUTaTENb SIKOOU, yCKOPUTENHU 3IIEMEHTapHbIX

YacCTHII.

Hemoncmpayuu

1. KapTuHa nuHuM MHAYKIIUA MAarHUTHOTO TOJISl TTIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.
2. KapTuHa TUHMI MarHUTHONW MHAYKIWHU TOJS JJIMHHOTO MPSMOTO 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. HabGmoieHue MBIKEHUS TyYKa 3JIEKTPOHOB B MArHUTHOM IT0JIC.

7. IlpuHIUT JEHCTBUS SJEKTPOUZMEPUTENLHOTO MPUOOPa MATHUTOITIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot, RPAKMUKYM

1. UccnenoBanre MarHUTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB.

2. VlccnenoBaHue CBOMCTB (peppOMarHeTHKOB.

3. UccnenoBanue neiCTBUS TOCTOSHHOTO MarHUTa Ha PaMKy 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 anekTpoMarHuTHOM MHAYKIMK. [loTok BekTOopa MarHnTHOM HHAYKIMK. D/]C nHayKuu. 3aKoH
3JeKTpoMarHuTHOM nHAyKunu Papanes. Buxpepoe anexrpuyeckoe nose. Toku @yko. 9/IC nnayKIum B
IIPOBOJAHMKE, IBUKYLIEMCS B OJHOPOIHOM MarHUTHOM nosie. [Ipasuno Jlenna.

NunykTuBHOCTE. KaTynika HHAYKTHBHOCTH B LIENH MOCTOSIHHOTO TOKA. fBieHne camonHaykuuu. 2J1C
CaMOMHIYKIMHU. DHEPrUsl MATHUTHOTO I10JI KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoucmea u mexHoio02udecKue npoyeccyl: AHIyKIUOHHAA 11€4b, COJICHOM, 3aIIUTa OT
ANEKTPU3ALMU TEN NP IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.
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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 3/1C caMOUHIYKIINN OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA B IICTIH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomeul, RPAKMUKYM

1. UccnenoBanue siBIEHUS 3JEKTPOMArHUTHONW MHYKIUH.

2. OmnpeneneHyne WHAYKIIMA BUXPEBOTO MarHUTHOTO TOJISI.

3. UccnenoBanue siBIEHUSI CAMOMHIYKIUU.

4. Coopka MOJENIN JIEKTPOMArHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHM A 1 BOJIHBI

Tema 1. Mexanunueckue kojieOaHus

Konebarenbnas cuctema. CBoOoaHbIe Konebanus. ["apmonnueckue konedanus. Kunemaruueckoe u
JUHAMHYECKOE ONHUCaHUE. DHEPreTUUECKOE ONUCAHUE (3aKOH COXPAHEHMSI MEXaHUYECKON YHEPTHH).
BriBo TMHAMIYECKOTO OMMCAHUS TAPMOHUYECKUX KOJIeOaHU U3 UX SHEPreTHUECKOTrO U
KMHEMaTH4YeCKOro Onucanus. AMIUIUTYAA U (aza konebanuid. CBS3b aMILIUTY/IbI KoJeOaHui
MCXOJIHOW BEIMYMHBI C aMIUTUTYAaMHU KOJICOaHU e€ CKOPOCTH U YCKOPEHHS.

[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 KpUBOU. ABTOKOJICOAHUSI.

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

Hemoncmpayuu

1. 3anuck K01€0aTENHHOTO ABUKEHUS.

2. HabnioeHue He3aBUCMMOCTH TIEPUOa MaJIbIX KOJIeOaHH rpy3a Ha HUTU OT aMILTUTY/IbL.

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

4. VccnenoBanue KojiebaHUM Tpy3a Ha MACCUBHOM MPYKUHE C 1IETbI0 (POPMHUPOBAHUS TIPECTABICHUHN 00
UJCAIBHON MOJEIN NPY>KUHHOTO MasiTHUKA.

5. 3aKOH COXpaHEHUs SHEPTUU IpU KojeOaHUsX rpy3a Ha IpPYKUHE.

6. MccienoBaHue BbIHYKICHHBIX KOJIeOaHUI.

7. HabGnronenue pezoHanca.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. I3amepenue nepuoga cBOOOIHBIX KOJIEOAaHUI HUTSHOTO U MPYKUHHOTO MAasATHUKOB.

2. VI3yueHue 3aKOHOB JBMKEHHs Tella B X0/1€ KojieOaHuil Ha ypyroMm nojsece.

3. N3yueHne ABMKEHUS HUTSHOTO MasTHHKA.

4. IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM MasiTHUKE.

5. UccnenoBanue yObIBaHHS aMIUIUTY/AbI 3aTyXaOIUX KOJIEOaHUH.

6. MccienoBanue BbIHYKICHHBIX KOJIEOaHUI.

Tema 2. DnekTpoMarHUTHBIC KOIeOaHUS

KoneGatenbHblil KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHus B HEaTbHOM KOJebaTeIbHOM
KoHType. Popmyna ToMmcoHa. CBsi3b aMIUIMTYABI 3apsi/ia KOHJIEHCATOPA C aMILTUTYI0M CUJIbI TOKA

B K0JIe0aTEIbHOM KOHTYpE. 3aKOH COXpAaHEHHS SHEPTUHU B UJ€aIbHOM KoJiebaTeIbHOM KOHTYpE.
3aryxariue 3IeKTPOMarHuTHbIE KoyieOaHus. BeIHYXIEeHHBIE AIEKTPOMArHUTHbIE KOJeOaHu .
ITepemenHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJTHOE U JICUCTBYIOIIEE 3HAYEHHE CHIIbI TOKA U
HANPSDKEHUS TIPU Pa3InyHON opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT BpeMeHU. CHHYCOHIaTbHBIN
MepEMEHHBIN TOK. Pe3nucTop, KOHIEHCAaTOp M KaTyIlIKa WHAYKTUBHOCTH B LIEMTH CUHYCOUAAIBHOTO
NepeMeHHOT0 Toka. Pe3onanc TokoB. Pe3oHaHc Hanpspkenuid. VineanbHelil Tpancopmarop.
[TpousBoacTBO, epeavya U NOTpedIeHNE MEKTPHUUECKON SHEPTHH. DKOJIOTHYECKHE PUCKU TTPU
MIPOU3BOICTBE AEKTPOIHEprun. KynbTypa HCIOab30BaHMS 3JIEKTPOIHEPTUU B TOBCETHEBHOW KU3HH.

12



Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccyl. SIEKTPUIECKU 3BOHOK, T€HEpaTop
MEPEMEHHOT0 TOKa, IMHUU 3JIEKTponepeaay.

Hemoncmpayuu

1. CBoOoaHBIC AIEKTPOMArHUTHBIE KOJICOAHMSI.

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

3. OcuuiorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHHIH.

4. I'eneparop HE3aTyXaIOUIMX JIEKTPOMATHUTHBIX KOJIeOaHMIA.

5. Mojienb 3eKTpOMarHUTHOTO TeHeparopa.

6. BeiHy>KI€HHBIE CHHYCOUIANIbHBIE KOJICOaHusI.

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

8. Pe3onHaHc npu nociegoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U KOHJIEHCATOpA.
9. YcTpoiicTBO M MPUHITUIT ACHCTBUS TpaHchopmaTopa.

10. Monenb TMHUY IIEKTPOIIepPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomeul, NPAKMUKYM

1. U3yuenue Tpanchopmaropa.

2. lccnenoBanue MepeMeHHOro ToKa 4yepe3 Mocie10BaTeNIbHO COSAMHEHHBIE KOHIEHCATOP, KaTYIIKY U
pe3ucrop.

3. Habmroienue 3neKTpoOMarHuTHOT'O PE30HAaHCa.

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. CBONHCTBA MEXaHUYECKUX BOJIH: OTPa)K€HUE, IPEIOMIICHUE,
uHTepepenms u audpaxaus. 3syK. CkopocTh 3ByKa. [ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.
[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOLIEH cpeibl. DIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3Ty4EHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas opuenTaiyst BeKTopoB E, B, V B anekTpoMarautHoi BoHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXXEHUE, IPEIOMIICHHE, MOSpU3alys, HUHTephepeHIys 1
mudpaknus. [lkana 3meKTpoMarHuTHEIX BOJH. [[puMeHeHne 37IeKTpOMAarHUTHBIX BOJH B TEXHUKE U OBITY.
[TpuHIMIBI paAMOCBS3U U TeJIeBUACHUA. Pannonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKpY Karolien
Cpenpbl.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: My3bIKalbHble HHCTPYMEHTBHI, pajiap,
panuonpuEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBYU-neus, ynbTpa3ByKoBas TMarHOCTUKA B TEXHUKE H
MeJIUIUHE.

Hemoncmpayuu

1. O6pazoBaHue 1 pacpOCTPaHEHUE MTOMEPEUHBIX U MIPOI0JIBHBIX BOJIH.

2. Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3. 3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

4. HabnroieHre oTpakeHUsI U MIPEIOMIIEHUSI MEXAaHUYECKUX BOJIH.

5. HaGmronenue nntepdepeHuuu 1 Audpakiini MEXaHHYeCKUX BOJIH.

6. AKyCcTHUECKUI pe30HaHC.

7. CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

8. HaluroteHune CBsi3M TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYJOW U 9aCTOTON KOJIeOaHUH.

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

10. O6napyxeHue nH(pPaKpacHOro U yIbTPa(hHUOIETOBOrO U3ITyUEHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym

1. 3y4enue nmapamMeTpoB 3BYKOBOM BOJIHBI.

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

Tewma 4. Onruka

[IpssMonMHENHOE paclpOCTpaHEHHUE CBETA B OHOPOIHOM cpene. JIyd cBera. ToueyHsblli HICTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaykeHus cBeTa. [locTpoeHne n300paXkeHn B IMIIOCKOM 3epKalie.
Cdepuueckue 3epkana. [Ipenomiienue cBera. 3aKOHBI IPEeTOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MoKa3aTenb npeaomieHus. [IoCTOSHCTBO 4acTOThI CBETa U COOTHOILIEHUE
JUIMH BOJIH IIPU IIEPEXO0EC MOHOXPOMAaTUYECKOIO CBETA Yepe3 IPAHUILy pa3jiera ABYX ONTUYECKUX CpeLl.
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Xon nyueit B nmpusme. ucnepeus ceera. CinoxxHbli coctaB 6enoro cera. Lser. [lonHoe BHyTpeHHEE
oTpaxkenue. [IpeaenbHpIi yro MoJHOTO BHYTPEHHETO oTpaxkeHus1. CoOuparomiie 1 paccenBaronme
nuH3bl. ToHKas nH3a. POKYCHOE PacCTOSHUE M ONTUYECKAs CUJla TOHKOM JIMH3bI. 3aBUCUMOCTD
(OKYCHOTO pacCTOSIHUSI TOHKOH cepruuecKoil IMH3bI OT €€ FeOMETPUN U OTHOCUTEJIBHOTO MTOKa3aTes
npesioMiueHuss. PopMyiia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M. X0/ Jy4a, IPOLIEAIIEro JIUH3Y
1I0J] POU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ontudeckoil ocu. I[ToctpoeHne 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 peméerka. Y cioBue
HaOJII01€HNUS TJIaBHBIX MAKCUMYMOB IIPH [1aIEHUM MOHOXPOMAaTHYECKOr0 CBeTa Ha AU(PAKIIHOHHYIO
pewmérky. Iomsapusanus ceera.

Texnuueckue ycmpoucmea u mexnonio2uieckue npoyeccul. 04Ky, Jyna, epuckon, Goroanmnapar,
MHUKPOCKOII, IPOCKIIMOHHBIH anmnapaTt, IPOCBETICHHE ONITUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS
pemeTKa.

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. U3zyyenue nudpakimOHHON PEeIETKY.

11. Habmonenne nu@pakiinOHHOTO CIIEKTpa.

12. HabGmroneHne Tucriepcuu CBeTa.

13. HaGuroieHre noJisipu3aliiy CBeTa.

14. TlpumeHeHre 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 CUCTEM.

7. HaGmoienue nudpakiuuu, nHTephepeHINy 1 MOISpU3aI1 CBETA.

8. 3yueHne nomsipu3anuy cBeTa, OTPAKEHHOTO OT OBEPXHOCTH JAUIICKTPHKA.

9. M3yuyeHue MHTEpPEPEHIIMHU J1a3epHOr0 U3ITYUYEHUS Ha ABYX LIETX.

10. HaGuroieHre AUCTIEpCHH.

11. HaGnronenue u uccneoBaHue AM(PpakuoOHHOTO CIEKTpa.

12. 3mepeHue JUTMHBI CBETOBOM BOJIHEI.

13. Tlony4eHue criekTpa U3MydeHHs CBETOAMOAA IPU NOMOIIH TU(PPAKIIMOHHON 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.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHHU M COKPAILEHNE JUIMHBI. DHEPTUs U UMITYJIbC
PENATUBUCTCKOM YacTUIllbl. CBSI3b MAcChl C JHEPTHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHUS
MTOKOSI.

Texnuueckue ycmpoucmea u mexHoa02uieckue npoyeccovl. CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YACTHIL.
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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 TEIIOBOE M3IIydeHUE (M3Ty4eHnEe a0COTIOTHO YEPHOTO TeNa). 3aKoH cMmerieHus Buna.
['unoresa [lmanka o kBaHTax. @OTOHBI. DHEPrus U UMITYIbC poToHa. Dotorddext. OnbiTe A. I'.
CroneroBa. 3akonsl poTorddekra. YpaBHenue DifHmreriHa 11 Gotorddexra. «KpacHas rpanuma
dotorddekra. JlaBneHue cBera (B 4aCTHOCTH, JaBJICHUE CBETA HA aOCOTIOTHO MOTJIOMIAOIITYIO U
a0COIOTHO OTpaxkaronryto moBepxHocts). OnbiTe I1. H. JIeGenea. BomHoBsie cBoiicTBa yacTwil. BomHbI
ne bpoits. [{nmrHa BostHbI e bpoiiis u pa3Mepsl 00J1acTH JTOKATU3AlUK JIBHKYIICHCS YaCTUIIBI.
Kopnyckynsipao-BonHoBOU Ayanu3M. Judpakius 21eKTpoHOB Ha Kpuctauiax. Crenupuka n3mMepeHuit B
Mukpomupe. CooTHOIIEHUsT HeomnpenenéHnocTe [ elizendepra.

Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccyl. CIeKTpoMeTp, GoTo3IeMEHT, POTOJATUHK,
TYHHEJIbHBI MUKPOCKOTI, COJTHEUHAst OaTapesi, CBETOIUO/I.

Hemoncmpayuu

1. ®oTordexT Ha ycTaHOBKE € IUHKOBOM MJIACTHHOM.

2. UccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

3. UccnenoBanne 3aBUCUMOCTH COTIPOTUBIICHUS TOJTYIPOBOTHUKOB OT OCBEIIEHHOCTH.

4. CBeTOaHO/I.

5. Conneynas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomesl, npaKmMuUKym

1. UccnenoBanue GoTopesucropa.

2. N3mepenne nocrosinaol I1nanka Ha ocHOBe uccienoBanus Gororddexra.

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

Tewma 2. ®usuka aroma

OnbITHI O UCCIIEIOBaHUIO cTpoeHus aToma. [Tnanerapuas mogens atoma Pesepdopna. Iloctynater Bopa.
Nznyyenue u norsioiieHne GOTOHOB IIPH MEPEX0JI€ aTOMA C OJJTHOTO YPOBHS SHEPTHH HA IPYTOM.

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

Texnuyeckue ycmpoticmea u mexHoaio2uyecKue npoyeccsl. CIeKTpaIbHbI aHAINU3 (CIIEKTPOCKOIT), Jiaszep,
KBAaHTOBBI KOMITBIOTED.

Hemoncmpayuu

1. Monens onsita Pesepdopna.

2. HabmroieHue MuHeRvaThIX CEKTPOB.

3. YCTpo#cTBO 1 AeiicTBHE CYETUNKA HOHU3UPYIOITIX YACTHII.

4. OnpeneneHue JUIMHBI BOJTHBI Ja3€PHOTO U3TyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaul, npaKmukym

1. HaGnroeHre TuHEHYaToro crekTpa.

2. ccrienoBanme crieKTpa pa3pekeHHOTO aTOMapHOT0 BOAOPO/Ia M H3MEpEeHUE TIOCTOSTHHON Puibepra.

Tema 3. @u3nka aTOMHOTO SApPA U AIEMEHTAPHBIX YaCTHUIL

Hyxnonnas monens siipa ['eitsenOepra—IUlBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Tomnsl.
PaguoaxktuBHOCTh. Anbda-pacnal. INeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue.
3aKOH pain0aKTUBHOTIO pacnaaa. PaguoakTuBHble N30TOIBI B Tpupoje. CBONWCTBa HOHU3UPYIOLIETO
u3yyeHus. BnusHue painoakTHBHOCTH Ha )KMBbIE OpraHu3Mbl. EcTecTBeHHbIN (OH M3TydeHUS.
JlozumeTpusi. DHeprus cBs3U HYKJIOHOB B sape. SnepHbie cuibl. JlegekT Macchl sapa. SepHble peakimu.
Henenne u cuaTes siaep. Anepueie peakTopsl. [Ipobiemsl ypaBisieMoro TepMOsSIEPHOTO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON PHEPIETUKU. METOIbI perucTpali U UCCIIE0BaHUS
3JeMEHTapHbIX YacTull. OyHaaMeHTalIbHbIE B3aUMOACHCTBUA. baproHbI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaaptHOM Mozaenu. KBapk-TirooHHast Moenb aipoHoB. PU3MKa 3a penenamMmu
CranpmaptHoit mojenu. TémHass matepust U TEMHAsI SHEPTUSL.

EnuncTBO M3mueckoil KapTUHBI MUpA.
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Texnuueckue ycmpouicmea u mexnoaio2uieckue npoyeccul: 103UMeTp, kamepa Bunbcona, siepHbIi
peakTop, TEPMOSIICPHBIA PEaKTOP, aTOMHAass 00MOa, MAarHUTHO-PE30HAHCHAsI TOMOoTrpadus.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmuxKym

1. UccnenoBanue TpekoB yacTuil (1o roToBeIM poTorpadusim).

2. VccnenoBanue paMoaKTUBHOTO ()OHA C UCHOIB30BAHUEM JI03UMETPA.

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

PA3IEJI 8. SJIEMEHTbBI ACTPOHOMHWU U ACTPOPU3INKI

Oranel pa3BUTHA acTpoHOMHUHU. [TpuKiIaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.
[TpruMeHUMOCTH 3aKOHOB (PU3UKHU AJi1 00BACHEHUS IPUPOJIbI KOCMUYECKUX 00BEKTOB. MeToabl
ACTPOHOMHUYECKUX HcciaenoBaHui. COBpEMEHHbIE ONTUUYECKHUE TENECKOIIbI, PalOTENECKOIIBL,
BHeaTMoc(epHas actponoMus. Bun 3Bé3nH0ro HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIAHEThI, UX BUAUMOE
neuxenue. Conneunas cucrema. Connue. Conneunast akTUBHOCTb. MicTounuk sneprun CosHua u

3BE3/1. 3BE3/IbI, UX OCHOBHBIEC XapAKTEPUCTUKHU. JlnarpaMMa «CHeKTpaIbHbII KJIaCC — CBETUMOCTBY.
3BE3/bI INIABHOM 11OCIIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) JUJIsl 3BE3]1 IVIaBHON
IIOCJIEI0OBATEIbHOCTH. BHyTpeHHee cTpoenue 3B€37. COBpEMEHHBIE MPEICTABICHUS O IPOUCXOKIECHUN U
sBosronny ConHua u 3B€34. DTtalbl )Ku3HU 3BE€31. Mieunsiii [1yts — Hama ["anaktuka. [lonoxxenue u
neuxeHue Coinnua B ['anaktuke. Tunbl ranaktuk. PaguoranakTuku U kBa3apsl. YEpHbIE IbIPHI B spax
ranakTuk. Becenennas. Pacuimpenne Beenennoii. 3akon Xa606ma. Pazoeranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukToBOe m3nydyenune. Macmrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenusa:

1. HabGmronenus 3BE3HOT0 HeOGA HEBOOPYKEHHBIM I1a30M C UCIIOIB30BAHUEM 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.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

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 B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAaMU B COOTBETCTBUU C UX (PYHKLIMSIMU U
Ha3HA4YCHHEM,;

— FOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM IESATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(hopMHPOBAHHOCTh POCCUICKON Ipa’KIaHCKOM MIEHTUYHOCTH, TaTPUOTU3MA;

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

/lyxoeéno-upaecmeennoe éocnumanue:

— c¢(hopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOT0 TOBEICHHUS;

— CHOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PEIlIEHHs], OPUEHTUPYSICh 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, BKIIFOUYasi SCTETUKY HAyYHOTO TBOPUYECTBA, MPHCYILEro (GU3NIECKOM
HayKe.

Tpyooeoe éocnumanue:

— HMHTEpPEC K pa3audHbIM cpepam npodecCHOHaTbHOMN NeSTeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKOMN
U TEXHHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel npodeccuu 1 peaqu3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
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— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA MPOTSIKEHUN
BCEH JKU3HHU.

JKonozuueckoe eocnumanue:

— c(hOpMHUPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYpPBI, OCOZHAHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKIX
npooIieM;

— IUTAaHWPOBAHKE U OCYLIECTBIICHHE ACHCTBUI B OKPYIKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeIeH
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;

— pacIIMpeHNe ONbITa ACATSILHOCTH YKOJIOTHYECKON HAIIPAaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUI 110
dusuke.

Ilennocmu nayunozo nosnanus:

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

— 0CO3HAHME [IEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTD B IIpoIiecce U3ydeHUs (PU3NKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIEA0BATEIBbCKYIO ICSITENbHOCTh HHANBUIYaIbHO U B TPYIIIE.

B npornecce n1oCcTHKEHHUS TMYHOCTHBIX PE3YyIbTaTOB OCBOEHUS MPOTPAMMBI CPEIHETO 00IIEero 00pa30BaHuUs
10 HU3HUKE y 00YJAIOLIMXCSI COBEPLUICHCTBYETCS IMOYUOHANbHBIU UHMELIeKM,, TIPEATIONararoIi
c(hOpMUPOBAHHOCTH:

— CamMoCo3HaHuUs, BKIFOYAIOIIET0 CIOCOOHOCTh TOHMMATh CBOE

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

— camope2ynupo8amsl, BKIFOYAIOIET0 CAMOKOHTPOIIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTD Al TUPOBATHCA K YMOLMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISTH

THOKOCTB, OBITH OTKPBITHIM HOBOMY;;

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

— 9Mnamuu, BKIFOYAIOMIEH CITOCOOHOCTh TOHUMATh YMOLIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH €r0
IpU OCYILECTBICHUH OOLICHUS, CIOCOOHOCTB K COUYBCTBHIO U COTIEPEKHBAHUIO;

— COYUANIbHBIX HABLIKOG, BKITFOUAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C IPYTUMU JIIOJIbMHU,
3a00THTHCS, POSIBIATH UHTEPEC U pa3peniaTb KOHPIUKTHI.

METAITPEJIMETHBIE PE3VYJIbTATHI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUA

Bba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITENbHO (POPMYIUPOBATH U aKTyaJIM3UPOBAThH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIETISATH eI JCSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHIKEHUS,

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

— pa3palaThIBaTh IJIaH PEIIEHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MAaTEPHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBHI B IEITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIEHUBATh PUCKHU
MMOCJEICTBUH NEATEILHOCTH;

— KOOPJMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYATHHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3zoevie uccnedosamenvckue oelicmeust:

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

— BIIAJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON 1 MPOSKTHOU JAESITEILHOCTU B 00JacTH (PU3UKY;
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS 3a7a4 (PU3UIECKOTO
coJIepXKaHusl, TPUMEHEHHUIO PA3JIMYHBIX METOAO0B IMO3HAHUS;

— BJIQJIETh BUJIAMH JICITEILHOCTH 110 TIOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAINH, PEOOPA30BAHUIO
Y TIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalUAX, B TOM YHCIE TPU CO3aHUN YU4EOHBIX MPOEKTOB B
obnactu pusmKu;

— BBISBJISATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 3a7a4dy, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOIUTh aPTYMEHTHI JIJIs IOKA3aTelIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh MapaMeTpPhl U
KPUTEPUU PEILICHHUS;
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— aHaJIM3UPOBATH MOTYYECHHBIC B XO/IE PEIICHHS 3314 PE3yNIbTaThl, KPUTUYESCKHU OLIEHUBAThH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

— CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIC 33124l B 00Pa30BaATEIBHON JEATEILHOCTH, B TOM YUCIIE TIPH
W3y4eHUHU (HU3UKH;

— JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

— YMETb IEPEHOCUTH 3HAHUSA MO PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEEATEIBHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTaTh HOBBIC UJCH, IPEIaraTh OPUTHHAIbHBIC IOJIXO/Ibl U PELIECHUS; CTABUTH MIPOOIEMbI U
3a/1a4u, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

Paboma c ungpopmayuei:

— BIIQJICTh HaBBIKAMU TOJTydeHUs HHPOPMAIIUU (GU3UUYECKOTO COJCPIKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEpIpeTaliio nHhopMauu
Pa3IUYHBIX BUJIOB ¥ (POPM MpEICTaBICHUS;

— OLIEHUBATh TIOCTOBEPHOCTH MH(OPMALINU;

— HCIIOJIB30BaTh CPe/ICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOIHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOI0IeHeM TpeOoBaHU

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

— €0371aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHUS B pa3IUYHbIX PopMaTax ¢ y4€TOM Ha3HAUCHHUS
uH(GOPMAIIUHU U IIETICBOU ayIUTOPHUH, BEIOUPas ONTUMAIBHYIO (DOpPMY MPEIACTABICHUS U BU3YTH3AIIHH.

YHuBepcajibHble KOMMYHUKATHBHbIE /1€iiCTBUS

Oouwenue:

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

— pacmno3HaBaTh NPEANOCHIIKYA KOH(MIMKTHBIX CUTYallMi U CMATYATh KOHMINKTHL,

— pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.
Coemecmnan oeamenpHOCHMb:

— MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW Y MHIWBHUIYAJIbHON paOOTHI;

— BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH
KaXKJ0T0 WIeHa KOJIJIEKTUBA;

— NPUHUMATH 1EJIM COBMECTHOM AESATENBHOCTH, OPTaHU30BBIBaTh U KOOPJAUHUPOBATH AEUCTBUS 1O €€
JOCTUKEHHIO: COCTABIIATh IJIaH AEUCTBUMN, paclpeleNsTh poJid ¢ Y4ETOM MHEHHM y4aCTHHUKOB, 0OCYKIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

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

— TpeJyiarath HOBbIE TPOEKTHI, OIIEHUBATH UJIEU C TIO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, MIPAKTHIECKOM
3HAYMMOCTH,;

— OCYUIECTBJIATH TO3UTUBHOE CTPATETUUECKOE MOBEICHNE B PA3IMYHBIX CUTYAIUSIX, IPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATUBHBIM.

YHuBepcaibHble peryJsaTHBHbIE 1eCTBUS

Camoopzanuzayusa:

— CaMOCTOSITEJIbHO OCYIIECTBIISATh TO3HABATENbHYIO I€ATEIbHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISBJISITH MMPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSITEIbHO COCTaBIIATh IUIaH PELIEHUS pacYETHBIX U KaUEeCTBEHHBIX 3aJay, MJIaH BBIMOIHEHUS
IPaKTUYECKOH paboTHI C yUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPeIOYTeHUH;
— J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

— paciupsATh paMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHUIA;

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

— OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

— CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUINH B 001aCTU (PU3KUKH, TOCTOSHHO MOBBIIIATh
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

Camokonmponn:

— J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBHI B J€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yNIbTAaTOB LEJSAM;

— BIIQJICTh HaBBIKaMU MTO3HABATENBHON peliekcuy Kak OCO3HAHMSI COBEPIIAeMbIX ACHCTBUIA U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YyIbTaTOB U OCHOBAHMI{; HCIIONB30BaTh MPUEMBI pediiekcuu 1is
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OIICHKH CUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

— YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKEHHUIO;
— NPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3yIbTATOB AEATEIbHOCTH.
Ilpunamue cedn u opyaux:

— MPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

— MPUHUMATh MOTHUBBI U pTYMEHTHI IPYTUX [P aHAJIN3€ Pe3yIbTaTOB JACSITEIbHOCTH;
— MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

I[MTPEJIMETHBIE PE3VJIbTATbBI

10 knacc

B npouecce usydenus kypca pusuku yriay6néHHoro yposHs B 10 kinacce y4eHUK HAyUUTCS:

— MOHUMATh POJIb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTUIECKOM, IKOJIIOTUYECKOM, COIMATTLHOU U
THUYECKON cdepax NesITeIbHOCTH YelIOBeKa; pojib U MECTO (PU3MKHU B COBPEMEHHOI HayyHON KapTHHE
MUpa; 3HAYEHUE OMHICATEIbHOM, CHCTEMATU3UPYIOLIEeH, OOBICHUTEIBHON U MPOTHOCTUYECKOH (PyHKITHIA
(bu3n4ecKoil TeOpUN — MEXAHUKH, MOJIEKYJIAPHON (PU3MKHU U TEPMOJUHAMUKHU; POJIb (PU3UUECKON TEOpUn
B (POPMHUPOBAHUU NPEACTABICHUHN O (U3NIECKOIN KapTHHE MUPA;

— pa3InyaTh yCIOBUS MPUMEHUMOCTU MoJieneil (pU3nuecKux Tea U MpoLeccoB (SBJICHUN): HHEpLHaIbHAs
cucreMa oTcuéra, abCcoJIIOTHO TBEPIOE TENI0, MaTepHalibHasi TOUKa, PABHOYCKOPEHHOE JBH)KEHUE,
cBOOOIHOE Ma/ieHne, a0COIIOTHO yripyras nedopmarusi, a0COTIOTHO YIIPYTroe 1 aOCOIOTHO HEYIIPYTOoe
CTOJIKHOBEHHUSI, MOJIEJIM I'a3a, )KUJKOCTH U TBEPIOTO (KPUCTAIIIMUECKOTr0) Tela, HealbHbIi ra3, TOUeUHbIi
3apsil, OAHOPOJHOE AIEKTPUUECKOE I10JIE;

— pa3nuyaTh ycioBUs (IpaHULlbl, 00JaCTH) MPUMEHUMOCTH (U3UUECKUX 3aKOHOB, TIOHUMATh BCEOOIIHA
xapakTtep (GyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTD UCTIOIH30BAHMUS YaCTHBIX 3aKOHOB;

— aHAJIU3UPOBATh U OOBSICHATH MEXaHUUECKHUE MTPOLECCHI U SBJICHHUS, UCII0JIb3Ys] OCHOBHBIE MOJIOXKEHUS U
3aKOHBI MEXaHUKHU (OTHOCHTEIIBHOCTh MEXaHUYECKOTO JBMKECHUS, POPMYIIbI KHHEMATHKH
PaBHOYCKOPEHHOTO JBMKEHUs, IpeoOpa3oBanus [ anumest Juis CKOPOCTU U MEPEMEIEHUs, 3aKOHBI
HeroToHa, npuHIMN OTHOCUTEIBHOCTH [ auiies, 3aKOH BCEMUPHOI'O TSATOTEHMSI, 3aKOHbI COXPAHEHUS
UMITYJIbCA M MEXAaHUYECKOM 3HEPruH, CBA3b pabOThl CUIIbI C U3BMEHEHUEM MEXaHUUYECKOW SHEPTUH, YCIOBHS
paBHOBECHS TBEPOTO Teja); MPHU 3TOM HUCII0JIb30BATh MAaTEMAaTHUYECKOE BhIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHS IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpa3oBaHuil [anues, BTOPOro u 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 JaBJIEHUS HI€aIbHOIO ra3a co cpeHei
KMHETUYECKOW SHEPrUel TEMJI0BOrO ABMKEHMS U KOHIEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI
BEIIECTBA CO CPEAHEN KMHETUYECKOM dHEeprue TemIoBOro IBUKEHHUS €ro YacTHIl, CBSI3b JaBJICHUS
UJCAIIBHOTO ra3a ¢ KOHIEHTpaIMe MOJIEKYI U €ro TeMIIEpaTypol, ypaBHeHre Menpeneesa - Knanelipona,
NEePBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMsI SHEPTUU B TEIUIOBBIX MPOLECCAX); PU ITOM
MCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBHS IPUMEHUMOCTH ypaBHEHUS
MenpeneeBa - Kianeitpona;

— aQHAJU3UPOBATh U OOBIICHATH AIIEKTPUUYECKHE SBJICHHUS, UCII0JIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHbI
IEKTPOAMHAMUKH (3aKOH COXpPaHEHMsI SJIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, MOTeHIMalbHOCTD
IEKTPOCTATUUYECKOTO MOJIsL, IPUHIIUI CYTIEPIO3ULIUH JIEKTPUUECKHX TI0JIEH, TPH 3TOM YKa3bIBasl yCIOBUS
NpUMEHUMOCTH 3aKoHa KysoHa; a Takke MpakTUYeCKU BaXKHbIE COOTHOIIEHHMS: 3aKOHbI OMa /1715 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, JaBJI€HHE, TOTeHLINaIbHAas SHEPT U,
KUHETHYECKasi SHEPTHsl, MEXaHUUecKasi SJHeprusi, paboTa CHIIbI; IEHTPOCTPEMUTENIbHOE YCKOPEHHUE, CUIla
TSKECTH, CUJIa YIIPYTOCTH, CUJla TPEHHS, MOIIIHOCTh, SHEPTUs B3aUMOAEHCTBUS Tena ¢ 3eMIEN BOJIU3H e€
MOBEPXHOCTH, SHEPTHsl yIPyroi AedopMaiuul Npy>KMHbI; KOJIMYECTBO TEIJIOThI, a0COTIOTHAS
TeMIeparypa Tena, paboTa B TEpMOAMHAMMKE, BHYTPEHHSISI SHEPTUs UAeaTbHOTO OJJHOATOMHOIO Tasa,
paboTa u1eabHOTO ra3a, OTHOCUTENbHAS BIXHOCTh Bo3yxa, KII/] naeansHOro TEMIOBOTrO ABUraTess;
AEKTPUYECKOE T0JI€, HAPSXKEHHOCTD IEKTPUUYECKOTO OIS, HAPSHKEHHOCTD IM0JISI TOUEYHOT O 3apsia
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WM 3apsDKEHHOTO 11apa B BaKyyMe U B AMAJIEKTPUKE, OTEHIMAN AIEKTPOCTaTUYECKOTO MOJIsl, Pa3HOCTh
NOTEHLNAJIOB, MIEKTPOABIIKYILAS CHJIA, CHJIA TOKA, HAIIPSHKEHHUE, MOIHOCTD TOKA, dJICKTPHUYECKast EMKOCTh
IUIOCKOTO KOH/IEHCATOpa, COPOTUBIIEHUE YUacTKa LENH C ITOCIEI0BATENbHBIM U apAJUIEIbHBIM CO
€AMHEHHUEM PE3UCTOPOB, DPHEPTHS DJIEKTPUUECKOIO OIS KOHAECHCATOPa;

— 0OBSICHATH 0COOEHHOCTH MPOTEKAHMS (PU3UUYECKHX SBICHUI: MEXaHUYECKOE IBUKEHHE, TETLIIOBOE
JIBI)KEHHUE YacTHUL BEILECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHHE, 11D dy3us, ncnapenue,
KUIIEHUE U KOHJIEH AU, IIJIaBJI€HUE U KPUCTAJUIM3ALMs, HAIPABIEHHOCTh TEIJIONEPEAAYH, IEKTPU3ALUI
TeJ, SKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH 3apSHKEHHOIO ITPOBOHUKA;

— IPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OJJHON (PM3UUECKOM BETHMUMHBI OT IPYTOH C UCTIOIB30BAHUEM
HPSMBIX U3MEPEHHI: IIPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH Pe3yJIbTaThl MOITY4EHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE IPaUKOB C yUETOM aOCOIIOTHBIX MOTPELIHOCTEH U3MEPEHUiA,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM HUCCIICIOBAHMS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH; IIPH 3TOM BBIOMPATH ONTUMAILHBINA METOT
U3MEpPEHUs, OLIEHNBATh a0COIIOTHBIE U OTHOCUTEIIbHBIE IIOIPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;
— MPOBOJUTH OMBITHI IO MPOBEPKE MPEATOKEHHOIN TUIOTE3bI: IUIAHUPOBATH IKCIIEPUMEHT, COOMPAThH
JKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBATh IOJIYYCHHBIE PE3YJIbTATHI U JIE1aTh BBIBOJ O CTATyCE
MPEIJI0KEHHON TUIIOTESBL;

— coluro1aTh NpaBuiia 0€301MacHOro Tpyia Npy NPOBEIECHUH UCCIIEA0BAaHUM B paMKax y4eOHOIro
9KCHEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIe10BATEIbCKON U TPOEKTHON AEATEIIbHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOpHOTO 000pYIOBAHHUS;

— pewarh pacy€THbIE 3aauyl C SBHO 3aJIaHHOM M HESIBHO 3aJJaHHOM (pU3MuecKoi MOJIeNbI0: Ha OCHOBAaHUH
aHaJM3a yCIOBHUS 0OOCHOBBIBATH BEIOOP (PM3NUECKOI MOIEIH, OTBEYAOIIeii TpeOOBaHUAM 3aauH,
OPUMEHSATH (POPMYJIbl, 3AKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PU3UYECKUX TEOPUI IPU MCII0JIb30BaHUU
MaTeMaTUYECKUX METOJOB PEILIEHNUs 3a]a4, IPOBOAUTH pacu€Thl HA OCHOBAaHUU UMEIOLINXCS JaHHbIX,
AHAJIN3UPOBATH PE3YNbTATH U KOPPEKTUPOBATh METOABI PEIIEHUS C YYETOM MOJIYYEHHBIX PE3YJILTATOB;

— pelaTh Ka4YeCTBEHHbIE 3a]aui, TpeOyollue NIPUMEHEHNS 3HAHUM U3 Pa3HbIX Pa3/ieoB IIKOJIbHOIO
Kypca QpU3MKH, a TaKKe UHTErPAllUK 3HaHUI U3 JPYTUX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA:
BBICTPAUBATh JIOTHUECKYIO LIEMIOYKY PACCYKIACHHUM C ONOPON HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
du3nueckue sBICHUS;

— HCII0JIb30BATh TEOPETUUECKHUE 3HAHUS JIJIsl OOBSICHEHNSI OCHOBHBIX IPUHIIUIIOB PaO0Thl M3MEPUTENbHBIX
nprOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX 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 POU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3MUECKUMHU MPOLIECCAMU, C TIO3UIUI SKOJIOrHYeCcKOr 6€30acCHOCTH, MPEACTaBIECHUH O
palMOHAIBLHOM MTPUPOAONOIB30BAHNH, a TAK)KE PA3yMHOM HCIIOJIb30BAaHUM TOCTUKEHUI HAYKU U
TEXHOJIOTUH JUIs JabHEHIIIEro pa3BUTH YeJI0OBEUECKOro 00IIeCTBa;

— MPUMEHSATH Pa3IU4HbIe CIOCOOBI pabOThI ¢ HHPOPMAUEH PU3NIECKOTO COIEPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN: TIPU 3TOM HCIOJIb30BAaTh COBPEMEHHBIE
MH(OpPMallMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, TepepadOTKU U IPEIbABICHHS y4eOHOM U Hay4yHO-
HOMYJSPHOM HH(pOpMAIMK, CTPYKTYPUPOBAHUS U MHTEpIpETalui HHPOPMALIUH, TOJTyYeHHOH U3
Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKH aHAIU3UPOBAThH MOTy4yaeMy0 HH(POPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(pOpMaIu;
— MPOSIBJIATH OPraHU3aMOHHBIE U [T03HABATEIbHBIE YMEHUS CAMOCTOSTENIbHOTO MPUOOPETEHHSI HOBBIX
3HAaHUH B MPOIECCE BBIMOJIHEHUS MPOEKTHBIX U y4eOHO-HUCCIIe0BAaTENLCKUX padoT; paboTaTh B rpymie ¢
MCIIOJTHEHUEM Pa3IMYHbIX COIMANIBHBIX POJIEH, IUIAaHUPOBATh paboTy IPYMIIbI, PAlMOHATIBHO PACIPEIEsTh
JESATENIBHOCTh B HECTAHIAPTHBIX CUTYaIUAX, a€KBaTHO OLIEHUBATh BKJIa/ KayKJOTO U3 YYaCTHUKOB
TPYNIBI B peLIEHUE paccMaTpUBaeMOi MpoOIeMBl;

— IPOSIBJIATH MOTUBAIMIO K Oyaymiei mpopeccuoHaTbHON AATENbHOCTH MO CIEHUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO TTPOQUIIS.
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11 kiaace

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

— TOHUMATh POJTb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTHIECKOM, COIIMAILHON M 3THUECKOU cepax
JeSITeIbHOCTH YEJIOBEKa; POJIb U MECTO (PU3HKH B COBPEMEHHOM HAyYHOH KapTHHE MUPA; POJIb
ACTPOHOMHUH B IIPAKTHUYECKOMN ACATEILHOCTH YEJIOBEKA U JalbHEMIIEM HAyYHO-TEXHUYECKOM Pa3BUTHY;
3HAYECHHE OIMUCATEIbHON, CHCTEMAaTH3UPYIOIIEH, 00bICHUTEILHON M TPOrHOCTUYECKON (PYHKITUI
(bu3n4ecKoil TeOpUN — FIEKTPOAUHAMUKH, CIIELUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKHY;
poib pu3HUecKoil TeoprH B (OPMUPOBAHUHU MPEACTABICHUH O (U3NIECKOI KapTHHE MUPA, MECTO
(Gu3n4ecKoil KapTHUHBI MUpa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUN O
IPUPOJIE;

— Pa3InyaTh yCIOBUS IPUMEHUMOCTH MoJenell pU3HMUeCcKuX Tell U MPOLECCOB (SABJICHH): 0HOPOJHOE
AIIEKTPUUYECKOE M OJHOPOIHOE MAarHUTHOE TIOJIsL, TAPMOHUYECKUE KOJeOaH!sI, MATeMaTHUYECKUN MasTHUK,
U/ieabHbII IPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHbI, HJCATbHBIN KOJeOaTeIbHbIA KOHTYP, TOHKAs
JIMH3a; MOJIEJIed aTOMa, aTOMHOT'O Siipa M KBAHTOBOW MOJIETIH CBETA;

— pa3nuyarth ycioBus (IpaHULbl, 00JAaCTH) IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIINHA
xapakTtep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTD UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

— aQHAJIU3UPOBATh U OOBSICHATH HJIEKTPOMArHUTHBIE IPOLIECCHI U SBJIECHUS, UCIIOJIb3YsI OCHOBHBIE
HOJIOKEHUS U 3aKOHBI 3JIEKTPOIMHAMUKH U CIIEUAIbHOM TEOPHH OTHOCUTENIBHOCTH (3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsa, cuia Amrnepa, cuia JIopeHua, 3aK0H 3JIEKTPOMAarHUTHON UHAYKLIHUH, TIPABUIIO
Jlenua, cBa3p 31C caMOMHIYKIIMH B 3JIEMEHTE MIEKTPUYECKOM LIEMIU CO CKOPOCTHIO U3MEHEHHUS CUJIbI
TOKA; IOCTYJIAThl CIIEUAIIBHON TEOPUH OTHOCUTEIBHOCTH DUHIITENHHA);

— aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBIECHUS, UCIIOJIb3YsI I10JIOKEHUS] KBAHTOBOM
¢u3uky (ypaBHeHHE DHHIITEHHA U1 (HOTOdPEeKTa, IepBhIid U BTOPOH mocTynaTsl bopa, mpuHINT
COOTHOILIEHUS HeomnpenenéHHoctel [ eif3en0epra, 3aKOHbI COXpaHEHUS 3apsiIOBOIO ¥ MaCCOBOT'O YUCEN U
SHEPIUH B SIIEPHBIX PEAKLUAX, 3aKOH PaJMOAaKTUBHOIO pacnaia);

— OMNHUCHIBATh (PU3NYECKUE MPOLIECCH] U SIBJICHUS, UCIOJb3Ysl BEIMUUHBI: HAIPSHKEHHOCTD 3JIEKTPUUECKOTO
110JIs1, TOTEHIMAJI AIEKTPOCTATUYECKOTO MOJIsI, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIKYIIAs CUla,
MHAYKIIHAS MarHUTHOTO I0JIsI, MATHUTHBINA NIOTOK, CHJIa AMIIEPA, UHAYKTUBHOCTb, 2JIEKTPOJABUKYIIIAS CHIIA
CaMOMHIYKIMH, SHEPTUsl MarHUTHOT'O TOJISl 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 MPOTEKaHUsI (PU3NYECKUX SBICHUIN: 3JIEKTPOMAarHUTHAS MHIYKIINS,
CaMOMHJYKIIUS, pE30HAHC, UHTEepPepeHIus BOJIH, NU(pakiys, AUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaxkeHue, poroznexTpuueckuit 3pdext (poroaddekr), anbda- u Geta-pacnaasl sjep, raMMa-u3IydyeHue
anep; pusndeckure NPUHIMUIBI CIEKTPAJILHOTO aHaIu3a U paboThI Ja3epa;

— ONPENENATh HallPaBJICHNE UHAYKIIMA MarHUTHOTO MOJIS IPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U CHJIbI
Jlopenua;

— CTpOUTH N300pakeHHe, CO3JaBaeMoe MJIOCKUM 3epKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €T0
XapaKTepUCTUKU;

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

— MPOBOJUTH HCCIIE0BaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIUUMH 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 P€3YJIbTaTaM UCCIIEIOBAHMS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BEIUUMH; IPU 3TOM BHIOMPATh ONTUMAIbHBIN METO
U3MEpPEHUs], OLICHUBATh a0COIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUI;
— MPOBOJUTH OMBITHI MO IPOBEPKE MPEI0KEHHON TUIIOTE3bI: IJITAHUPOBATh 3KCIIEPUMEHT, COOMPATh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBATh MOJTYyYEHHBIE PE3YJIbTaThl U JI€]aTh BBIBOJ O CTAaTyCe
MPEIJI0KEHHON TUIIOTE3bI;

— OIIMCBIBATh METO/IbI ITOJIY4EHHS] HAYUYHBIX aCTPOHOMUYECKUX 3HAHUI;

— cobmo1aTh MpaBuia 0e30MacHOro TpyAa MpU NPOBEACHUN UCCIIeI0BaHUHN B paMKax y4yeOHOro
9KCIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIe10BATEIbCKON U MPOEKTHON JAEATEIIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO
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000pyIOBaHUs;

— pelaTh pacuETHbIC 3aJa4M C SIBHO 33JaHHOW M HESIBHO 3aJaHHON (DU3UUCCKON MOJICNIbIO: Ha OCHOBAaHHU
aHaJM3a yCJIOBHS BBIOMpATh (PU3MUYECKHE MOJICNH, OTBEYAIOIe TPEOOBAHUAM 3a/1a4H, TPUMEHSTh
(bopMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI (PU3MUSCKUX TCOPUH MPH UCTIOIH30BAHUH
MAaTCMAaTUYCCKHUX MCTOA0B PCUICHUA 3a1a4, IPOBOAUTDH paC'—IéTBI Ha OCHOBaHHWHU MUMCIOINMUXCA JaHHBIX,
aHAJIM3UPOBATh PE3YJILTATHI U KOPPEKTUPOBATH METO/IbI PEIICHHS C YUETOM MOJYYSHHBIX 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-HAYYHOTO IIUKJIA:
BBICTPANBATh JIOTHYECKYIO IIETIOYUKY PACCY)KICHHIA C OMOPOi Ha M3YUYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ruecKue SIBICHHUS;

— HUCIIO0JIB30BATb TCOPCTUUCCKHUEC 3HAHUA JIA 06’b$ICHeHI/ISI OCHOBHBLIX ITPUHIIUIIOB pa6OTbI N3MCPUTCIIbHBIX
pUOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJOTMYECKUX MPOIIECCOB;

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

— AHAJIM3UPOBATh U OLICHUBATH IIOCICACTBUA 6BITOBOI>'I nu HpOI/I3BOI[CTBeHHOﬁ ACATCIIBbHOCTH YCJIOBCKA,
CBSI3aHHOM € (PU3NIECKUMH MIPOLIECCAMHU, C MTO3UIIMI IKOJIOTHUECKON O€30MacCHOCTH, MPEACTABICHUN O
palroHaILHOM IPUPOIONOIL30BAHNH, & TAKKE PA3yMHOM HCIIOJIb30BAHUH TIOCTHKCHUN HAYKH U
TEXHOJIOTUH IS TabHEHIIIEr0 pa3BUTHS Y€JIOBEUECKOTr0O 0OIIECTRa,

— MPUMEHATH PA3IHYHbIC CIIOCOOBI pabOThI ¢ HHGOPMAIHEH BU3HUECKOTO COICPIKAHIS C
HCITOJIb30BAHUEM COBPEMCHHBIX PIH(i)OpMaIII/IOHHI)IX TEXHOJIOTHH: IIpU 5TOM HCII0JIb30BaTb COBPCMCHHBIC
uH(pOpPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI TOUCKA, TIepepabOTKU U MPEAbABICHUS y4eOHOU M HAYYIHO-
HOMYJISIPHOM HH(OPMAIMH, CTPYKTYPUPOBAHUS U MHTEPIPETANN HHPOPMALIUH, TOTyYCHHOH 13
Pa3IUYHBIX HCTOYHMKOB; KPUTHUYCCKH aHATM3UPOBATh MOTyYaeMyr0 HH(POPMAIUIO U OLCHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMCIOIIMUXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA HH(DOpMAITHH;
— TPOSIBJISITh OPraHU3AIMOHHBIC U TO3HABATEIbHBIC YMEHHS CAMOCTOSTEILHOTO MPHOOPETECHHST HOBBIX
3HAHUH B MPOIECCE BBIMTOJIHEHUS MPOSKTHBIX U y4eOHO-HUCCIIEA0BATENILCKUX padoT; paboTaTh B rpymIe ¢
UCIIOJHCHUEM PA3IMUYHbBIX COIMATBHBIX POJICH, IITAHUPOBATH PabOTy TPYIIIIbBI, PAMOHAILHO PACTIPEICIISITh
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYallUAX, aICKBATHO OUCHMWBATH BKJIA/J KaXXI0I'0 U3 YYaCTHHUKOB
IPYIIIBI B PELICHHE PACCMATPUBAEMOil ITPOOJIEMBI;

— MPOSIBJIATh MOTUBALIMIO K OyAyIIeH npodeccrnoHalIbHOMN 1E€ATEIbHOCTHU MO CHEHUATIBHOCTIM (PU3UKO-
TEXHUYECKOTO MPOdHUIISL.
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TemaTuueckoe muanuposanue. 10 kaace

Ne TemaTnuecknii 010K, OcHoBHOe coepkaHue OcHoBHBIE BHABI 1eATEJBHOCTH 00y4al0IUXCs
n/n TemMa
PA3JEJ 1. HAYUYHBIA METO/ IO3HAHUS IIPUPOJIBI (6 1)
1 | Hayunsrit meTon dusnka — QyHAaMEHTaNbHAs HayKa o npupoae. Hayunslid | YyacTue B AUCKYCCHH O POJid (PU3NYECKON TEOPUHU B

MIO3HAHUS IPUPOJIBI METOJ MO3HAHUS U METOJIbI UCCIICAOBAHUS (PU3UUECKUX (hopMHUpOBaHUY TPEACTABICHUHN O (PU3UIECKON KapTHHE

(6 1) SBJICHUI. DKCIIEPUMEHT U TEOPUS B IPOLIECCE TO3HAHUS MHpa, MecTe (PU3MUECKON KapTUHBI MUpa B O0LLEM psay
npupojsl. HaGmonenne u skcriepuMeHT B (pusuke. COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUHN O
CrniocoObl u3MepeHus (pU3NYECKUX BEJTMYUH (aHAJIOroBble U | pupoae. CpaBHEHUE U3MEPEHUN (PU3NUECKUX
U pOBBIE U3MEPUTENIEHBIE IPUOOPBI, KOMITBIOTEP- BEJIMYHH IPH ITOMOIIY aHAJIOTOBBIX U HU(POBHIX
HbI€ IaTYUKOBbIE cucTeMbl). [lorpemrHocTi u3mMepeHui U3MEpPUTENIbHBIX TPHO0poB. OCBOEHUE CIIOCOOOB OLIEHKU
(bu3NIeCKUX BeTUIMH (a0COMIOTHAS M OTHOCUTEIIbHAS). norpeiHocTel n3mMepeHuil. OcBoeHue OCHOBHBIX MPUEMOB
MogenupoBanue (pU3NYECKHX SIBICHUI U IPOLIECCOB paboThkl ¢ 11dpoBoit 1abopaTopuei o pusnke
(MaTepuasibHasi TOUKa, aOCOIIOTHO TBEPAOE TEIO,
ujeanbHas KUAKOCTb, UI€aIbHBIN I'a3, TOUEYHBIN
3apsn). ['unoreza. ®uznueckuit 3aK0H, TPaHUIIBI €T0
npuMeHuMocTH. dusnueckas teopus. Poias u mecro
(¢u3uKN B OPMUPOBAHUU COBPEMEHHOW HAYYHOW KAPTHUHBI
MUPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

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

[Ipsimas u oOpaTHas 3a1auu MexaHuku. Paguyc-BekTop
MAaTepHAIbHON TOYKH, €r0 MPOCKIIUA HA OCH CUCTEMBI
koopauHar. Tpaekropus. [lepemelienue, CKopocTs
(cpenHsist CKOpOCTh, MTHOBEHHAs! CKOPOCTb )

U YCKOPEHHE MaTepuaIbHON TOUKH, UX TPOEKIUU HA OCH
cucteMbl koopAauHaT. CoKeHue nepeMenieHui 1
CJI0’KEHUE CKOpocTel. PaBHOMEPHOE U paBHOYCKOPEHHOE
NPAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U TyTU MAaTepUaIbHON TOUKH OT
BpeMeHH U ux rpaguku. CBoO60oHOE najieHne. Y CKopeHue
cB00OIHOTO NajieHus. JIBrKeHne Tena, OpOIIeHHOTO MO/
YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH

3aBUCHUMOCTEN MKy GU3NUECKHUMH BETUYMHAMH U
ONBITOB MO TPOBEPKE MPETI0KEHHON TUITOTE3BI MPU
M3yYEHUHU PAaBHOYCKOPEHHOI'O IPSAMOJIMHEUHOT O
JBIKEHUS, TBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIIBHO,
JBU>KEHUS TeJIa 110 OKPYKHOCTHU € IIOCTOSHHOM MO0 MOJYJIIO
CKOpOCThI0. Pelienne pacu€THbIX 3a7a4 C SIBHO

3a/laHHOM U HESBHO 33IaHHON (PU3NYECKOM MOEIBIO C
HCIIOIB30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
KHHEMAaTuKH. PelieHre kauecTBEHHBIX 3a71a4, TPEeOYIOImUX
MIpUMEHEeHUsI 3HaHUH 1o kuHemaTtuke. OObsicHEHNEe
OCHOBHBIX IIPUHLIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB

1 TCXHOJIOTHUYCCKUX IMMPOUCCCOB, TAKUX KaK: CITUAOMETDP,
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U YCKOPEHMS MaTepHaIbHON TOUYKU OT BPEMEHU U UX
rpadukn. KpuBonunelinoe aBuxeHue. J[BrmkeHune
MaTepuaIbHON TOYKHU 110 OKPYKHOCTH. YTJIOBas U
nuHeitHas ckopocth. [lepuoa u yactora obpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTEIbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHallbHOM
TOUKH.

JIBUKEHUE CHAPSIOB, LIEMHbIE, IECTEPEHYATHIC U
pemMEHHBIE TIepeaun, CKopocTHbIe TUPTH. OnpeneneHue
YCIIOBUH MPUMEHUMOCTH MOJIeTIeH (PU3NIECKUX TN U
IIPOLIECCOB (SIBJICHUI): MaTepHUaabHas TOUKA,
PaBHOYCKOPEHHOE JABIKEHHE, CBOOOTHOE Ta/ICHHE.
Boinonnenue yueOHBIX 3aJJaHUI HAa aHAIN3 MEXaHUYECKHUX
MPOIIECCOB (SBJICHUI) C UCIIOIB30BAHUEM OCHOBHBIX
MOJIOKEHUH U 3aKOHOB KUHEMATUKH: OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBIKEHUs, POPMYIIbI KHHEMATHKU
PaBHOYCKOPEHHOT'O ABMXKEHUS, TpeoOpazoBanus ["anunes
JUIsl CKOpOCTH U nepemenieHus. Mcnons3oBanue IT-
TEXHOJIOTH NP paboTe C TOMOTHUTEIbHBIMU
UCTOYHUKAMHU MHPOPMAITUH 110 TEME, UX KPUTHICCKUHT
aQHAJIM3 U OLICHKA JOCTOBEPHOCTH.

Jnnamuka
(9 4), KonrpossHas pabora

(19)

[IepBeb1it 3ak0oH HproToHa. MTHEpIMAIbHBIE CUCTEMBI
otcuéra. [IpuHIMn oTHOCUTENBHOCTH | anunes.
HeunepuuansHbie cuctemMbl 0TCuéTa (OmpeieseHue,
npumepsl). Macca tena. Cuna. [Ipuniun cyneprno3uuuu
cui. Bropoit 3akoH HeroToHa 17151 MaTepuanbHOU TOUKHU.
Tpertuii 3akoH Hpr0TOHA 17151 MaTepUATIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh
IrPaBUTAIMOHHON U UHEPTHOMN 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 Kemnepa. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena,

ABUIXKYIICTOCS C YCKOPCHHUEM. Cuna TPCHUH. CYXOG TPECHUC.

Cuna TpeHus CKOJIbKEHUS U Chjla TPEHUS MOKOSI.
Koadduuuent tpenns. Cuiia conpoTUBIEHUS ITPU
JBUKEHHUH Tela B )KUAKOCTU WM ra3e, €€ 3aBUCMOCTh
OT CKOPOCTH OTHOCHUTEJIBLHOTO JBUXKEHMS. [[aBieHue.
I'mppocrartnueckoe nasienue. Cuna Apxumena.

[IpoBeneHne KOCBEHHBIX U3MEPEHUIN PABHOACHCTBYIOLIECH
cHJ1 ¥ KO3 GUIMEHTA TPEHUS CKOJIbKEHUS, IPOBEJICHNE
UCCIIEIOBAaHHS 3aBUCUMOCTEH (PU3HMUECKUX BETHUYMH U
OIIBITOB I10 MPOBEPKE MPEJIOKEHHON TUIIOTE3BI IIPH
U3YYEHUU JBUKEHUS OpycKa 110 HaKJIOHHON

IUIOCKOCTH, IBUKEHHSI CHCTEMBI CBSI3aHHBIX TEll,
nedopmanuu Tei. Pemienne pacy€THbIX 3a/1a4 C SBHO
3a/IaHHOM U HESBHO 33/IaHHOM (PU3NYECKON MOJIETIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U (pOPMYJI
KMHEMAaTUKH U TMHaMUKH. PeleHne kauecTBEHHBIX 3a/1a4,
TpeOyIOIMMX NPUMEHEHUS 3HaHUM M0 KUHEMAaTUKE U
nuHaMuke. OOBbsICHEHHE OCHOBHBIX NPUHIIMIIOB

NEHCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
IIPOLIECCOB, TAKUX KaK: MOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB. OmnpezeneHue ycioBui
NPUMEHUMOCTH MoJiesiel (PU3NUECKUX TeJl U MPOLECCOB
(stBNEHMI): MHEpLMATIbHAS cUCTeMa OTCYETa, MaTepUaIbHAS
TOYKa, a0COITIOTHO yHpyras aedopMarius.

Boinonnenue yueOHBIX 3aJJaHUI Ha aHAIN3 MEXaHUYECKHUX
MIPOILIECCOB (SIBJICHUI) C MCTIOIB30BAHUEM OCHOBHBIX
TTOJIO’KEHNH 1 3aKOHOB IMHAMMKU: TpH 3aKkoHAa HproTOHA,

24




OPUHOHUII OTHOCUTCIIBHOCTHU FaHHHCH, 3aKOH BCCMUPHOT'O
TAroTeHus. Pabora B rpymnmax mpu o0CyKIeHUN
BOIIPOCOB MEKITPEIMETHOTO XapakTepa (Hampumep, 1o
TeMe «/[BHKEeHue B Ipupoie»).

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, HEYCTOMUNBOE, OE3pa3InYHOEC PABHOBECHE.

[IpoBeneHue uccie10BaHus yCIOBUM paBHOBECUS TBEPAOTO
Teja, UMEIOUIEr0 OCh BPAILICHHS; KOHCTPYUPOBaHUE
KPOHIUTEHHOB U PACUYET CUJI YIIPYTOCTH; U3YUCHUE
YCTOWUYMBOCTHU TBEPAOTO TEJIa, UMEIOILIETO IIOMIA/1b
onopsl. Pemienne pacu€THbIX 33714 C IBHO 3aJaHHOU U
HESIBHO 33/IaHHOUN (PU3NYECKON MOJIETIBIO C
HCIOJIH30BAHNEM OCHOBHBIX 3aKOHOB M (DOPMYJT CTaTHKH.
Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOMUX MTPUMEHEHUS
3HaHWU 110 ctaTuke. OOBsICHEHNE OCHOBHBIX MPUHITUIIOB
JEUCTBUSI TEXHUYECKHUX YCTPOMCTB, TAKHX KaK:
KPOHIITEWNH, CTPOUTENIbHBIN KpaH, PEIIETYaThIC
KOHCTpYyKIuHU. OnpeneneHnue yclIoBU MPUMEHUMOCTH
Mojeneil pu3ndecKkux Ten: abCoMOTHO TBEPIOE TEIO.
Boinonnenue yueOHBIX 3aJJaHUI HAa aHAIN3 MEXaHUYECKHUX
MIPOIIECCOB (SIBJICHUI) C UCIIOJIb30BAHUEM OCHOBHBIX
MOJIOKEHUM U 3aKOHOB CTATUKU: YCIIOBUS PAaBHOBECHUS
TBEPAOTO TENA.

3aKOHBI COXPaHEHUS
B MEXaHHKE
(9 1), KoutponbeHas padora

(19)

NMinynbsc MmaTepralbHON TOUYKHU, CUCTEMBI

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

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

IIpencrasnenue o COXpaHEHUH MOMEHTA UMITYJIbCa B
LEHTPaJbHBIX MOJsAX. PaboTa cuiibl Ha ManoM U Ha
KOHEYHOM nepemenieHny. I'paduueckoe npeacraBieHne
paboThl cuitbl. MomHOCTE cuibl. KuHeTHYeCcKast sHepTus
MaTepHalbHON TOUKH. Teopema 00 U3MEHEHUN
KMHETUYECKON SHEPTrUU MaTEPUAIBHON TOYKH.
IToreHnmanpHbIe U HEIOTEHIUAIIBHBIE CUIIBI.
ITorennmaneHas sHeprust. [loTeHnManbHas SHEPIrUs ynpyro

[IpoBeneHne KOCBEHHBIX U3MEPEHUN UMITyJIbCA TENA,
KWHETHUYECKON Y MOTEHIMAIbHON YHEPTUU Tea;
IIPOBEJICHUE OIBITOB 10 IPOBEPKE IIPENIOKEHHON
TUIIOTE3bI PH U3YYEHUN PABHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUKEHUS U B3aUMOJICHUCTBHS TEI.
Pemenue pacy€THbIX 3a/1a4 C IBHO 3aJJaHHOW U HESIBHO
3a/laHHON (PU3NYECKON MOJIEBIO C UCTIOIH30BAHHEM
OCHOBHBIX 3aKOHOB M (pOpMys1 MexaHUKU. Pernienue
KayeCTBEHHBIX 3a/1a4, TPEOYIONINX MPUMEHEHUS 3HAHUI T10
MexaHnnke. OOBSICHEHHE OCHOBHBIX MPUHITATIOB

JIEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX
IIPOLIECCOB, TAKUX KaK: JIBUKEHUE PAKET, BOAOMET, KOIIED,
MIPYXUHHBIA TUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHUE Ha
KoHbKax. OnpesienieHne yCciaoBHM NPUMEHUMOCTH
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nedopMUPOBaHHOM MpyKuHBL. [loTeHIManpHas
9HEPrus Tejla B OJHOPOIHOM I'PABUTALIMOHHOM 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 S3HEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOHN HEPTUU. YTIPyTrue U Heynpyrue
CTOJIKHOBEHUS. Y paBHeHUEe bepHyiuu 1 uieanbHon
KHUJKOCTHU KaK CIIEACTBHE 3aKOHA COXPaHCHUS
MEXaHUYECKON YHEPIUMN.

MoJienel PU3NIECKUX TN U MPOLECCOB (SIBICHUI):
a0COJTIOTHO yIPYTroe U a0COJIFOTHO HEYIPYroe
CTOJIKHOBEHUS. BrINoHEeHNe yueOHbIX 3aJaHui Ha
aHaJIN3 MEXaHUYECKHUX MPOIECCOB (SBIEHUIN) ¢
HCII0JIb30BAHUEM 3aKOHOB COXPAHEHUSI B MEXAHUKE:
3aKOHBI COXPAHEHHS UMITYJIbCa U MEXaHUYECKOMI
SHEPI'uH, CBsI3b PaOOTHI CHIIBI C U3MEHEHUEM
MeXaHH4ecKoM sHepruu tena. Mcnonp3oBanue IT-
TEXHOJIOTHH IpH paboTe C JOMOIHUTEILHBIMU HCTOYHHKA-
MU UH(POPMAIMH 110 TeME, UX KPUTUYECKUH aHallu3 U
OLIEHKA JIOCTOBEPHOCTH.

PA3JIEJ 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJAUHAMMUKA (49 4v)

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TCOPUHU
(15 4), KonTponbHas
pabora (1 u)

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
teopuu (MKT), ux onsitHoe o6ocHoBanue. Auddysus.
BpoyHnoBckoe nBmkenune. XapakTep IBUKECHUS U
B3aUMOJICHCTBUS YacTHI] BenlecTBa. Mojienu cTpoeHus
ra30B, KUIKOCTECH U TBEPBIX TN U OOBSICHCHUE CBOHCTB
BEILIECTBA HA OCHOBE 3TUX MoJeneil. Macca u pazmepsbl
Mosiekyl (atomoB). KonuyecTBo BeriecTsa.

[TocTostnuas ABoraapo. TemioBoe paBHOBECHE.
Temnepatypa u crioco6s! €€ nzmepenus. [llkana
temnepatryp Lenscus. Moaens nneansuoro raza B MKT:
YaCTHIII Ta3a IBKYTCS XaOTUYECKH U HE
B3aUMOJEHCTBYIOT APYT C APYroM. ['a30BbIe 3aKOHBI.
VYpaBuenue Menneneena - Knaneiipona. AGcontoTHas
Temneparypa (mkana temneparyp Kenbuna). 3akon
JanbToHa. M301poneccsl B HI€aJIbHOM I'a3e C MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b MEX/ly 1aBIICHUEM U CPEIHEN KMHETHYECKOU
SHEPTHUEH MOCTYMATEILHOTO TETIJIOBOTO ABUKEHUS
MOJIEKYJ UJICATBHOTO Ta3a (OCHOBHOE YpaBHEHHE

MKT wnneansHoro raza). Csizb a0CONIOTHOM TeMIEpaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO CPEHEN KNHETUYECKON
SHEPTHUEH MOCTYNATEeIIbHOTO TETNIOBOTO JABUKCHUS

[IpoBenenune nsmepeHuii mapameTpoB ra3a, IpOBEICHUE
UCCJICJIOBAaHUM 3aBUCUMOCTEN (PU3NYECKUX BETUYHH U
OTIBITOB I10 MPOBEPKE MPEATI0KEHHON THIIOTE3bI

IPU U3YYCHUH YCTAHOBJICHHSI TEIIJIOBOI'O PAaBHOBECUS U
U30IPOLIECCOB B razax. Pemenune pacuéTHbIX 3aa4 ¢ IBHO
3a/laHHOM U HESBHO 33/IaHHOM (PU3NYECKON MOJIETIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
MOJIEKYJISIpHOU pu3uku. Penienne kauecTBEHHBIX 3a/1a4,
TPeOYIOMUX MTPUMEHEHHUS 3HAHUH 10 MOJIEKYJISIPHON
¢usuke. OOBsICHEHHE OCHOBHBIX MIPUHIIUIIOB

JENUCTBUSI TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX
IPOIIECCOB, TAKUX KaK: TEPMOMETP, OapOMeTp, MOTyUeHUE
HaHoMarepHuasioB. OnpezeneHue yCiIoBUM MPUMEHUMOCTH
Mojienel (pU3nIecKuX TeNl U MPOIECCOB (SBICHHUIN):
MOJIeJIeH ra3a, KUJAKOCTH U TBEPAOTO (KPUCTATUTHUECKOTO)
Tena, uAealbHOro raza. BelmoaHeHne yueOHbIX 3aJaHuii Ha
aHaJIU3 TEIJIOBBIX MPOLIECCOB (SBJIEHUN) C
UCIIOJIb30BaHUEM OCHOBHBIX nonoxkeHuid MKT u 3akoHOB
MOJIEKYJISIPHON (PU3MKHU: CBSI3b AABJICHUS UACATBHOTO
ra3a co CpeJHell KWHETUYECKON S3HEPTHEN TEIII0BOTO
JBIDKEHUS U KOHIICHTPAIIUEH €T0 MOJIEKYI, CBSI3b
TEMIIepaTyphl BELIECTBA CO CPEHEN KMHETHUECKOU
SHEprueil TemIo0BOro JBMKEHHsI €r0 YacTHII, CBA3b
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e€ JacTuil.

JIaBJICHUS UJICATIBHOTO Ta3a ¢ KOHUEHTPAUEN MOJIEKYI U
€ro TemMrnepaTypoii, 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
3HAYEHMS BEJIMYHH, ONUCHIBAIOIIUX €€ HA
MHUKpPOCKONUYECKOM ypoBHEe. HyneBoe Hauaso
TepMoarHaMuKH. CaMONPOU3BOJIbHAS pETIaKCALIMS

TJI cuctemMsl K TENJIOBOMY paBHOBECHIO. Moieib
MJI€aTbHOTr0 T'a3a B TEPMOJIMHAMHUKE — CHUCTEMA
ypaBHeHul: ypaBHeHue Knanelipona - Meneneesa u
BBIPAKEHUE JUUIs1 BHYTPEHHEN dHEPruu. Y CIIOBUS
MIPUMEHUMOCTH 3TOIM MOZENN: HU3Kash KOHLIEHTpaLHs
YacTHL, BBICOKME TEMIEPATYpbl. Boipaxkenue nis
BHYTpPEHHEH 3HEPIUU OJIHOATOMHOT'O H/1€aIbHOTO rasa.
KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.
OneMeHTapHas paboTa B TepMoIuHaMuKe. Beraucienue
paboTsl o rpaduky mnpoiecca Ha pV-nuarpamme.
Temnonepenaya kak crnoco0 U3MEHEHUSI BHYTPEHHEHN
sHepruu T/] cucremsl 06e3 coBepieHus: paboThI.
KonBek1usi, TermionpoBOAHOCTh, U3ITY4ECHHUE.
KonnuecTBo Temnotel. TemnoémMkocTs Tena. Y ienbHas u
MOJIIpHas TETJIOEMKOCTHU BEIIECTBA. Y AeNIbHAs TEIIOTa
CrOpaHHus TOIUIMBA. Pacuér KonuuecTBa TEIIOTHI IIpU
terionepenade. [lonstre 06 aguadatHoM mporiecce.
IlepBblii 3aKOH TEPMOAVMHAMUKHN. BHYTpEeHHsIs1 dHEprUs.
KomnnuecTBo TemnoTel u paboTa Kak Mepbl U3MEHEHUS
BHyTpeHHeN 3Hepruu T/l cucremsl. Bropoii 3akoH
TEPMOJUHAMUKH JJIs PABHOBECHBIX MTPOLIECCOB: Yepe3
3aJJaHHOE paBHOBECHOE cocTosiHME T/l cucTeMBl MPOXOAUT
eIMHCTBEHHAs anuabaTta. AOCOTIOTHAS TeMIIepaTypa.
Bropoii 3ak0H TEpMOAMHAMUKH ISl HEPAaBHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO MEpeIaTh TEIIOTY OT OoJiee
XOJIOAHOTO Teja K 0osiee Harperomy 0e3 KOMIIeH-
caruu (Knaysuyc). HeobpatumocTs mpupoaHbIxX

N3mepenue yaenbHoM TeIIOEMKOCTH BEILIECTBA,
IPOBE/ICHUE UCCIIE0BAaHUM 3aBUCUMOCTEH (PU3NUECKUX
BEJINYUH U OIBITOB 110 IIPOBEPKE MPEMIOKEHHON
TMIIOTE3bI IPU U3YYEHUH MPOLIECCOB TEIIO0OMEHA U
anurabatHoOro mporecca. Pemenne pacu€THbIX 3a/1a4 C SIBHO
3a/IaHHON W HESBHO 33/IaHHOU (DHU3UYECKON MOJIEIIBIO C
WCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYJT
MOJIEKYJISIpPHON (PU3KMKU U TepMOAMHAMUKU. Pemenue
KayeCTBEHHBIX 3a/1a4, TPEOYIOMINX MPUMEHEHUS 3HAHUH 110
MOJIEKYJISIpHON (pu3nKe U TepmoanHamuke. OObscHEeHe
OCHOBHBIX IPUHIIMIIOB AEUCTBUS TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB, TAKUX KAK: XOJIOANUIbHUK,
KOHAMLIMOHED, AU3ENIbHBIN U KapOIOpaTOPHbIN ABUTaTENH,
napoBast TypOHHa, I0Jly4eHHe CBEPXHU3KUX TEMIIeparyp,
YTWIA3ALUs «TEIUIOBBIX» OTXOI0B C UCIIOJIB30BAHUEM
TEIJIOBOTO HAcOCa, yTUIIN3aLUs OMOOPraHMYECKOTo
TOIINBA I BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPUUECKON
SHepruu. BrinosHeHne yueOHBIX 3a/1aHUIl Ha aHATIU3
TETIJIOBBIX MPOIIECCOB (SIBJIICHUI) C UCIIOIH30BAHUEM
OCHOBHBIX N0J10’)keHNI MKT 1 3aK0OHOB MOJIEKYJISIPHOM
(U3HUKN ¥ TEPMOJUHAMUKH: TIEPBBIN 3aKOH
TEPMOJAMHAMMKH, 3aKOH COXPAHEHUS DHEPTUH B TEIIOBBIX
npoueccax. Mcnons3zoBanue [T-TrexHonoruii npu

paboTe ¢ JOMOJHUTENbHBIMI HCTOYHUKAMH HH(pOpMaLUn
10 TEME, X KPUTUYECKHUM aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTH. AHAJIN3 U OLIEHKA NIOCIEACTBUN
HCIIOJIb30BAHMS TEIUIOBBIX JIBUTaTEIEH U TETIOBOIO
3arpsA3HEHUS OKPYXKAIOLIEH CPEebl ¢ TO3ULIUN
9KOJIOTMUYECKOl 0€30MacHOCTH; MPEICTaBICHUN O
panoHaIbHOM MIPUPOAOIOIB30BaHNN (B Mpolecce
MOATOTOBKHU COOOIIEHNH, BEITTOJIHEHUIH

IPYTIIOBBIX IPOEKTOB).
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niporieccoB. [Ipunnumnsl gecTBus TernoBbix MamuH. KIT/.
Makcumansnoe 3Hauenue KII. [{ukn Kapho.
DKOJIOTHYECKHUE aCEKThl UCIIOJIb30BaHUS TEIIIOBBIX
nsurareneil. TernoBoe 3arpsi3HEHUE OKPYKaroIIeH

Cpenbl.

8 | ArperaTHble COCTOSIHUS [TapooGpazoBanue u konaeHcanus. Vicnapenue u kunenue. | HabmroneHne cBOMCTB HACBIIEHHBIX ApOB, IPOBEIEHUE
BenecTsa. PazoBbie VY nenpHas TeroTa napoodpazoBanus. Hacelenusie u KOCBEHHBIX U3MEPEHUM a0COIIOTHOM BJIAXKHOCTH BO3/1yXa,
IIEPEXO0bI HEeHachILICHHbIE Napbl. KauecTBeHHas 3aBUCUMOCTD K03(ppHLIMEeHTa TOBEPXHOCTHOTO HATSKEHUS, MOTYJIs
(13 u), KonTponbHas IJIOTHOCTYU U JABJICHUS HACBILIEHHOI'O I1apa OT IOnra. Pemenune pacy€THbIX 3a/1a4 € IBHO 3aJaHHOU U
paborta (1 u) TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HESIBHO 33J1aHHON (PU3NYECKON MOJEIIBIO C

HACBHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS | UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMyIT
OT JaBJICHU B KUAKOCTU. BlIa)kHOCTH BO3/yXa. MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMUKHU.
AOCoII0THAs M OTHOCUTENbHASI BIIaXHOCTh. TBEpOE Teno. | PemieHue kauecTBEHHBIX 3aja4, TPEOYIOIMUX IPUMEHEHUS
Kpucrannnueckue u amopgHsbie Tena. AHU30TPOIUS 3HaHUH 110 MOJIEKYJIIPHON (PU3UKE U TePMOJIUHAMUKE.
CBOMCTB KpucTaiuios. [limaBieHne n kpucramumsanus. OObsicCHEHNE OCHOBHBIX IIPUHLIUIIOB CTPOCHUSI KUIAKUX
VY nenbHas Temora miasnenus. Cyoaumanus. KPHUCTAJIJIOB, IIOJIy4E€HUSI COBPEMEHHBIX MaTEpUaJIOB.
Hedopmaruu TBEpOTO Tena. PacTsokenue u cxxarue. Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIEIeH
Casur. Moayns FOnra. Ilpeaen ynpyrux negopmanuii. (u3NYEeCKUX Tel U IpOoLEecCoB (SBJICHUMN): MOJieNel rasa,
TemoBoe paciiupeHne KUAKOCTEN U TBEPIBIX Tell, KUJKOCTU U TBEPAOTO (KPUCTAIIIMYECKOI0) Tea,
00BbEMHOE U JIMHEHHOE. AHTapMOHM3M TEILIOBBIX U/1eabHOTO ra3a. BoinoiaHeHne yueOHbIX 3ajaHuii Ha
KoJ1e0aHui 4acTUIl BENIECTBA KaK MpUYNHA TEIJI0- aHaJIU3 TEIJIOBBIX MPOLIECCOB (SIBJIEHUN) C
BOT'0 paclIMpeHus Tel (Ha KayeCTBEHHOM YpPOBHE). UCIIOJIb30BaHuEM OCHOBHBIX nojoxeHnit MKT u 3akoHOB
[IpeoOpa3oBanue sHEprun B Pa3oBbIX Mepexoax. MOJIEKYJISIPHON (PM3UKH U TEPMOAVMHAMUKH: CBSI3b
VYpaBHeHue TeroBoro 6ananca. [ToBepxHocTHOE JIaBJICHUS] UJCAJIBHOTO Ta3a ¢ KOHLEHTpaluen
HatspkeHue. Ko puiment moBepXHOCTHOTO HATSKEHUSI. MOJIEKYJI U €r0 TEMIIEPATYpoOil, ypaBHEHHE MeHnaeneena -
Kanumnsipuele siBnenus. JlaBnenue noa UCKpUBIEHHON Kianeiipona, nepsblii 3aK0OH TEPMOIMHAMUKH.
MTOBEPXHOCTBIO KUIAKOCTH. PaGora B rpynnax npu o0cykJ1I€HUH BOIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, o Teme
«TennooOMeH B KUBOU MPUPOIEY).
PA3JIEJI 4. DJIEKTPOAMHAMMKA (54 9)
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 AIEKTPUYECKOTO
3apsana. Bzaumopeiicteue 3apsaoB. Touednsle 3apsiibl.

MPOBEPKE NMPEIOKEHHON TUIIOTE3HI ITPU U3YyUYECHUH
B3aMMOJICVCTBHUS 3apSIKEHHBIX T, 3apsiia KOHJAEHCATopa,
MOCIIE0BATEIBHOIO COEAMHEHNS] KOHIEHCATOPOB.
Pemenue pacy€THbIX 3a/1a4 C SIBHO 3aJJaHHOW W HESIBHO

28




3axoH KynoHna. Dnekrpuueckoe nose. Ero nefictBue Ha
JNEKTpUYECKue 3apsiabl. Hanpsk€HHOCTB 3JIEKTPHUYECKOTrO
nonist. [IpoOGHsIit 3apsia. JInHUM HaPSHKEHHOCTH
NMEKTPUYECKOTr0 NoJist. OJHOPOJHOE IINEKTPUYECKOE MTOJIE.
IToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO IToJIs. Pa3HOCTh
IIOTEHLIMAJIOB U HanpspkeHue. [lorennuanbHas sHeprus
3apszia B 3JIEKTpOCTaTUdeCKOM 1oJe. [lorennnan
NEKTPOCTATUYECKOTO 1OJIsl. CBA3b HAIPSHKEHHOCTH TOJIS
Y Pa3HOCTHU NOTEHIMAIIOB VISl DJIEKTPOCTATUYECKOTO T10JIS
(KaK OJJTHOPOAHOTrO, TaK U HeoJHOpoAHOTO). [TpuHIIMI
CYNEPIO3UILINU IEKTPUUECKHUX Tosel. [lone Toueunoro
3apsna. [Tone paBHoMepHO 3apsbkeHHOM cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTo 1o 00bEMY 1mapa. [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. DneKTpoéMKOCTh KOHIEHCATOPA.
DneKTpOEMKOCTh IIIOCKOro KoHieHcaTopa. [lapannensHoe
COeIMHEHME KOHAeHCaTopoB. [locienoBarensHoe
COEIMHEHHNE KOHJIEHCATOPOB. DHEPTUs 3apsSKEHHOTO
KOHJIeHCcaTopa. [IBUKeHHe 3apssKeHHON YaCTHUILbI B
OJIHOPOJTHOM JIEKTPHUYECKOM I10JIE.

3a/laHHON (PU3UUECKON MOJIECBIO C HCIIOTH30BAHHEM
OCHOBHBIX 3aKOHOB U (POPMYJI 3JIEKTPOCTATHKH.

Pemrenne kauecTBEHHBIX 3aj1a4, TPEOYIOITUX MPUMEHEHUS
3HaHUMU 10 A1eKTpocTaTuke. OObsICHEHHE OCHOBHBIX
MPUHIIUIIOB JIEUCTBUSA TEXHUYECKUX YCTPOMCTB

Y TEXHOJOTMYECKHUX MTPOLIECCOB, TAKUX KakK: AJEKTPOCKOII,
3JIEKTPOMETP, NIEKTPOCTATUYECKAs 3AIIUTA, 3a3EMJICHHUE
3NEeKTpOnpuOOpPOB, KOHJEHCATOPHI, reHepatop Ban ne
I'paada. Onpenenenue ycaoBuii MPUMEHHAMOCTH

Mojienel (pU3nUecKuX Tell: TOUYCUHbIN 3apsijl, OJTHOPOJAHOE
JJIEKTpUYECKOE ToJie. BpinonHeHne yueOHbIX 3a]aHui Ha
aHaJIU3 JIEKTPUUECKUX MPOIIECCOB (SIBICHMI) C
WCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHHUI U 3aKOHOB
3JEKTPOIUHAMMKHU: 3aKOH COXPAHEHUS AIEKTPUIECKOrO
3apsa, 3akoH KynoHa, nOTeHIHAIIbHOCTh
3JE€KTPOCTATUYECKOTO MO, IPUHIUI CYEPIO3ULIUU
aneKkTpudeckux nojuer. Mcnonp3oBanue IT-TrexHomoruit
npu paboTe ¢ JOMONTHUTETbHBIMU UCTOYHUKAMU
uH(GOPMAITUH TI0 TEME, UX KPUTUYCCKUN aHAIU3 U OTICHKA
JIOCTOBEPHOCTH.

10

ITocTossHHEIIT

AIIEKTPUYECKHI TOK.

(24 )

Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS
MOCTOSIHHOTO AJIEKTPUYECKOr0 TOKA. ICTOUHUKH TOKa.
Hanpsioxenne U 1 O/IC E. 3akon OMa amis yyacTka Hen.
DNeKTpUYECKOe COMPOTUBIIEHUE. 3aBUCUMOCTh
CONMPOTUBIIEHUS OAHOPOJIHOIO MPOBOJIHUKA OT €r0 JIMHBI U
IJTONIAX TONEPEYHOTO CEYEHHUS. Y ACNbHOE
conporusieHue Beniectsa. [locimenosarensHoe,
MapajieabHOE, CMEIIAHHOE COCTMHEHUE MTPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX dIIeKTpUUYecKUX Lenen. [Ipasuna
Kupxroda. Pabora sanextpudeckoro Toka. 3aKoH

[IpoBeaeHune NpsIMbIX U3MEPEHUM CUJIBI TOKA U
HaIpsDKEHU s, KOCBEHHBIX U3MEPEHUN YASITBHOTO
conpotusinenus, IJ{C 1 BHyTpEHHEro0 COPOTUBIICHUS
HWCTOYHHKA TOKA, IPOBEJACHUE UCCIIEIOBAHUI
3aBUCHUMOCTEN (PU3NYECKUX BEIMYHH U OTBITOB 110
MPOBEPKE MPEIIOKEHHON TMIMOTE3bI TPU U3YUEHUH LIETIEN
MOCTOSIHHOTO TOKa. Penienne pacy€THpIX 3a/1a4 ¢ IBHO
3a/TaHHOW Y HESBHO 33/IaHHOM (PH3NUECKON MOJCIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (OPMYT
MOCTOSIHHOTO TOKA. Pernienrne KayeCTBEeHHBIX 3a]1ay,
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Jlxoyns - Jlenna. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
TenoBast MOIIHOCTB, BBIIEIsAEMAst HA PE3UCTOPE.

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

TpeOYIOUINX IPUMEHEHUS 3HAHUH U 3aKOHOB

MIOCTOSIHHOTO ToKa. OObACHEHHE OCHOBHBIX IPUHIUIIOB
JEHCTBUS TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: aMIIepMeETD,
BOJIETMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.
BoinonHenue yueOHbIX 3aJaHUI HAa aHAIU3 3JIEKTPUUECKUX
IPOIIECCOB (SIBJIEHUI) C UCTIOIb30BAHUEM OCHOBHBIX
I0JIOKEHUH U 3aKOHOB 3JIEKTPOJMHAMMKU: 3aKOHBI OMa
JUIS y4acTKa LENU U U1 3AMKHYTOM 3JIEKTPUYECKON LENH,
3akoH JIxoyns - Jlenna. Pabora B rpynnax npu
00CYXJIEHUH BOIIPOCOB MEKIIPEIMETHOIO XapakTepa
(Hanmpumep, 1o Teme «IJIEKTPUIECKUE SIBJICHUS B
IPUPOJIEN).

11 | Toku B pa3iaMuHBIX cpeax | DNEKTpUUYECKas IPOBOJAUMOCTb Pa3IUYHbBIX BELIECTB. [IpoBeneHne KOCBEHHBIX U3MEPEHUN U UCCIEA0BAHUN
(5 1), KouTponpHas pabota | DieKTpOHHAs IPOBOIMMOCTD TBEP/BIX METAJLIOB. 3aBUCUMOCTEHN MeXly (PU3MUECKUMH BETMUYUHAMU U
(19 3aBUCUMOCTh CONPOTUBIIEHUS! METAJUIOB OT TEMIIEpa- W3Y4YEHUU IIPOLIECCOB IIPOTEKAHUS IIEKTPUIECKOTO TOKA B
Typbl. CBEpXIIPOBOAUMOCTD. DJIEKTPUUECKUH TOK B MeTalljax, JIEKTPOJIUTaX U MOJYINPOBOIHUKAX.
BakyyMme. CBOMCTBA JIEKTPOHHBIX TYYKOB. Pemenue pacuéTHbIX 3a7a4 C SIBHO 3a/1aHHOM U HESBHO
[TonmynpoBosHuku. CoOCTBEHHAs! U IPUMECHAs! 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCIIOJIb30BaHHEM
IIPOBOAMMOCTH IOJYIIPOBOAHUKOB. CBoiicTBa p—N- 3aKOHOMEPHOCTEH MOCTOSHHOTO TOKA B Pa3IMYHbIX Cpeaax.
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI. Perienne kaueCTBEHHBIX 3a/1a4, TPEOYIOLIMX IPUMEHEHUS
DNEeKTPUUECKUN TOK B DJIEKTPOIUTAX. 3aKOHOMEPHOCTEH MOCTOSHHOTO TOKA B Pa3IMYHbIX Cpelax.
DNEKTPOIUTHYECKAS AUCCOLUALNS. DIIEKTPOIIN3. 3aKOHBI OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS
®apanes 1151 2IEKTPOIU3A. TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: ra30pa3psiHbIe
OnexTpuueckuii ToK B razax. CaMOCTOSTENbHBIN U JIaMIIbl, 3JIEKTPOHHO-JTyyeBas TpyOKa,
HECaMOCTOSITENbHBIN pa3psa. PasnuuHbie THIBI MOJIYIIPOBOIHUKOBBIE PUOOPBI: U0, TPAH3UCTOP,
CaMOCTOSITENILHOTO paspsaaa. Monnus. [lnasma. ¢doToano, CBETOINOI; TalbBaHUKA, paPUHUPOBAHHUE MEJIH,
BBITUIABKA AJIFOMUHUS, DJIEKTPOHHASE MUKPOCKOTIHSL.
®U3NYECKUU NPAKTUKYM (16 4)
12 | ®usnveckuii MpaKTUKyM Crnioco0bl n3mMepeHust GU3NYECKUX BETUUYHH C [IpoBeneHne KOCBEHHBIX U3MEPEHUN (PU3NUECKUX

(16 a)

WCIOJIb30BaHNEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPHUTENBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATUNKOBBIX
cucTteM. AOCONIOTHBIE M OTHOCUTENbHBIE MTOTPEIIHOCTH
n3MepeHuil puzndeckux BennuuH. O1eHKa rpaHul]
norpemHocTei. [IpoBeieHre KOCBEHHBIX U3MEPEHUH,
MCCIIETOBaHHM 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH,

BennurH. Hanmpumep: yckopeHust CBOOOTHOTO MajeHHs,
paboOTHI CHITBI, YIETBHON TETUIOEMKOCTH, MOTYJIS
IOHnra, yaenbHOro conpoTUBIICHHS MaTepHaa
MPOBOJIHUKA, 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 TEMAaTHYECKUX pazfenax «YdeHHnIeCKui
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM)).

nepuoia o0paIieHuss KOHHYECKOro MasTHUKA OT

€ro MapaMeTpOB; 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINUX B MPY)KUHE U PE3NHOBOM 00pasIe, OT uxX
nedopmanuy; ucciae10BaHnue MpoLecca OCTbIBaHUS
BEILECTBA; 3aBUCUMOCTH ITOJIE3HON MOIIHOCTH UCTOYHHUKA
TOKA OT CHJIBI TOKA; CHATUE BOJIbT-aMIIEPHOU
XapaKkTEepUCTUKH I10Aa U T. 1. [IpoBeneHne oneIToB 110
IIPOBEPKE NPEUIOKEHHBIX runore3. Hampumep:

TUIIOTE3BI O IIPSMOM MPONOPLMOHAIBHON 3aBUCUMOCTH
MEXy JaTbHOCTBIO MTOJIETA U HAYAIBHON CKOPOCTBIO TEJIA;
0 HE3aBUCHUMOCTH BPEMEHU JIBKEHHS OpycKa 1o
HaKJIOHHOM INIOCKOCTHU Ha 3a/1aHHOE PAaCCTOSHUE OT €ro
MAacCChl; IPOBEPKA 3aKOHOB JJIS U30IIPOLECCOB B ra3e U T. II.
Cobnronenue npasuil 6€30MacHOr0 TPyAa IPU MPOBEIECHUH
IIPaKTUKYMA.

Pe3eps (10 4)

TemaTnueckoe nianuposanue. 11 kiacc

Ne TemaTndecknii 0JI0K, OcHoBHoOE cojiep:KaHue OcHOBHBIE BH/BI 1EATEJIbHOCTH 00y4aI0IIMXCH
n/n TemMa
PA3JIEJI 4. DJIEKTPO/IUHAMMUMKA (27 1)
1 | MaruuTHOE T0JI€E. B3anMopeiicTBre MOCTOSITHHBIX MarHUTOB M IPOBOJHUKOB [IpoBeneHne KOCBEHHBIX U3MEPEHUN CUIIBI AMITEpa,

(14 1)

¢ TOKOM. MarauTHoe noJjie. BEeKTOp MarHuTHOM UHAYKIWH.
[IpuHLUI Cyneprno3uuu MarHUTHBIX NoJIed. JInaumn
MAarHUTHOM MHAYKIHUH. MarHuTHOE 1ojie mpoBOJHUKA

C TOKOM (IIPSIMOTO MTPOBOJIHUKA, KATYIIKH U KPYTOBOTO
BuTKa). OnbIT Opcrena. Cuna AMiiepa, €€ HanpaBieHUE

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

MIPOBEACHUE UCCIIEIOBAHNS 3aBUCUMOCTEN MEKIY
($u3NYeCKUMHU BEJIMYMHAMH U ONBITOB IO IPOBEPKE
MIPEIOKEHHON TUIIOTE3bI IPU U3YYEHHUH JIEHCTBHS
IIOCTOSIHHOI'O MarHUTa Ha paMKy ¢ TOKOM, B3aUMOJEHCTBHUS
MIPOBOJHHUKA C MAarHUTHBIM ToJeM. OrpeieneHe ycloBui
IIPUMEHUMOCTH MOZEIIA OAHOPOAHOIO MATHUTHOIO ITOJIS.
OrnpeneneHne HaNpaBiIeHNUs HHIYKIIUA MATHAUTHOTO TOJIS
IIPOBOJHMKA C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOW W HESIBHO
3aJJaHHOH (PU3MUECKON MOJIEIBIO C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB M opMyI 110 TeMe «MarHuTHoOE MoJiey.
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Perrenne kaueCcTBeHHBIX 33124, TPEOYIOUINX TPUMEHEHUS
3HaHUH Mo TeMe «MarautHoe noiey». O0bICHEeHnE
OCHOBHBIX HpI/IHI_[I/IHOB I[ef/'ICTBI/ISI TCXHUYCCKUX yCTpOfICTB
Y TEXHOJIOTUYECKHX ITPOIIECCOB, TAKMX KaK: MPUMCHCHHE
IIOCTOSAHHBIX MAarHuToOB, BHGKTPOMaI‘HI/ITOB, TGCTep-MyJIbTI/I-
METp, PJEKTPOABUTATEINb SIKOOH, YCKOPUTEIIH
SHCMGHTapHLIX YJaCTHII.

2 | DieKTpoMarHuTHas SIBrieHue 31eKTpOMarHuTHOM MHAYKIMHU. [ToToK BekTopa [IpoBeneHue uccne0BaHus 3aBUCUMOCTEN (PU3NYECKUX
UHTYKIHS MarHuTHOM uHAYKIuU. DJ1C naayKun. 3aKoH BEJIMYHUH U OIBITOB 10 MPOBEPKE MPEATOKEHHON TUIOTE3BI
(12 u), KonTposbHas JIeKTpoMarHuTHoM nHaykuun @apanes. Buxpesoe IPU U3yYEHUH SIBJICHUS SJIEKTPOMArHUTHOM HHAYKLIUH.
pabora (1 u) anektpudeckoe noje. Toku @yko. DC unaykunm Pemienue pacu€THbBIX 33724 C SIBHO 33JaHHOM M HESIBHO
B IIPOBOJIHUKE, IBMOKYILEMCS ITOCTYAaTEIbHO 3aJaHHOH (PU3MUECKON MOJIEIIBIO C HCII0JIb30BaHHEM
B OJTHOPOJHOM MarHUTHOM mosie. [Ipasuio Jlenna. OCHOBHBIX 3aKOHOB U ()OPMYJI IO TEME
WNupykTuBHOCTH. KaTylka MHIYKTUBHOCTH B LIENH «DQNEeKTpOMarHUTHas UHAYKLIMs». PelieHre kauecTBEHHbIX
MIOCTOSIHHOTO TOKa. SIBnenue camounaykuuu. 31C 3a/1a4, TpeOyIOIMX NPUMEHEHUS 3HaHUH 110 TeMe
CaMOMHYKIMH. DHEPrusi MArHUTHOTO IMOJIS KaTYIIKH «ONEeKTpOMarHuTHas UHIYKIUs». OObsICHEHNE OCHOBHBIX
C TOKOM. DJIEKTPOMAarHuTHOE TI0JIE. NPUHIUIIOB JACHCTBHS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHX MPOLIECCOB, TAKUX KaK: MHIYKIIMOHHAS
1IeYb, COJICHOU/I, 3aIIUTA OT HJICKTPHU3ALUH TEJ IPH
JIBIDKEHUH B MarHUTHOM nosie 3emin. PaboTa B rpymnmax
pu 00CYX/IEHUHU BOIIPOCOB MEKITPEIMETHOTO 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) Y TMHAMHYECKOE ONMCaHHe. DHEPreTHIEeCKOe ONMCaHue Y OIIBITOB TI0 TMIPOBEPKE MPEI0KESHHON THITOTE3BI TIPU

(3aKOH COXpaHEHUsI MeXaHW4YeCcKoi SHeprun). BeiBon
JTUHAMHYECKOTO OIMHMCAHUS TAPMOHHUYECKUX KOJICOAaHU U3
WX SHEPreTUYECKOr0 U KHHEMaTHYeCKOTO OMMCAHMUS.
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, BI)IHY)KILGHHBIX n 3aTyxa}0H11/1x MCXAaHNYCCKHUX
konebanuii. OnpeneneHue ycIoBUH TPUMEHUMOCTH
MOACIN MAaTEMATUYCCKOT'O MasiTHUKA U NACAJIBHOT'O
MPYKUHHOTO MasiTHUKA. Pelienne pacu€THbIX 3aja4 ¢ SIBHO
3a/TAaHHOU W HESIBHO 33/IaHHON (DU3UYECKON MOJIEITBIO

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 KOJIeOaHMsl.
Pesonanc. PezonancHas kpuBasi. BiausiHue 3aTyxaHus Ha
BHJI PE30HAHCHOM KPUBOH. ABTOKOJICOAHHMS.

3a1a4, TpeOyIoImuX MPUMEHEHHSI 3HaHUH 110 TeMe
«Mexanndeckue konedanus». 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 JIOCTOBEPHOCTHU.

DIIeKTPOMarHUTHBIE
KoJieOaHus

(14 1), KouTponbHas
pabora (1 u)

Koneb6atenpHblit KOHTYP. CBOOOTHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsi3b aMILIUTY/IbI 3apsia
KOH/IEHCATOpa C aMIUIUTY/JOU CHJIBI TOKA B KOJIEOATEIbHOM
KOHTYp€. 3aKOH COXPAaHEHHUsI SHEPTHH B UACATBHOM
KoJ1e0aTeIbHOM KOHTYpE. 3aTyXaromue
AIEKTPOMarHuTHbIE KojeOaHus. BeiHyX/1eHHbIE
AJIEKTpOMarHuTHeIe KoneOaHus. IlepeMeHHbIi TOK.
MOomHOCTh IEPEMEHHOI0 TOKA. AMILTUTYIHOE

U ACUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS NpU
pa3nu4HOl opMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKa OT
BpemeHH. CUHYycOUIabHBIN IEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOp U KaTylIKa UHAYKTUBHOCTH B LIEIN
CHUHYCOHJIaJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc nanpsbxenuii. UneansHelil Tpancdopmatop.
[Ipou3BocTBO, Nepeaya U MOTpedIIeHNE AIEKTPUIECKON
JHEPruu. DKOJIOTUUECKUE PUCKH IIPH IIPOU3BOJACTBE
anexkTposHepruu. Kynbrypa ucnonap3oBanus
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM KU3HMU.

IIpoBeneHne KOCBEHHBIX U3MEPEHUIN U UCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIMYUH MTPHU U3YUCHUH
JIEKTPOMArHUTHBIX KOJIeOaHUH U LieTel IepeMEeHHOro
TOKa. Pemenne pacu€THbIX 3a/1a4 € SIBHO 3a1aHHOM

Y HESBHO 3a/1aHHON (PM3UYECKOM MOJIENbIO

C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U ()OPMYII IO TEME
«DNEeKTpOMarHuTHbIe Konebanus». Pemenne
Ka4eCTBEHHBIX 3a]a4, TPEOYIOMNX MPUMEHEHHS 3HAHUH 110
TeMe «JIeKTpOMarHuTHole Kojebanus». CpaBHEeHHUE
MEXaHUYECKUX U DJIEKTPOMATHUTHBIX KOJICOAHMIA.
OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB AEHCTBHS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: JICKTPUYECKUN
3BOHOK, T€HEpaTOp NIEPEMEHHOI0 TOKA, IUHUU
anekTponepenad. Onpenenenne ycaoBUi MPUMEHUMOCTH
MOJIENIU UJI€aJIbHOTO KOJIeOaTeNbHOTO KOHTYpa. AHAIN3
Y OLICHKA MTOCJIEICTBUM MCTIOJIb30BaHUS Pa3INYHBIX
CIOCO0OB MPOU3BO/ICTBA IEKTPOIHEPTUH € TIO3ULIUH
9KOJIOTMYECKOM 0€3011acCHOCTH; MPEICTaBICHHM

0 PaLMOHATIBHOM MPHUPOJIONIONIB30BaHUHM (B Ipoliecce
MOATOTOBKU COOOIIEHUH, BBITOJIHEHUH TPYNIIOBIX
POEKTOB).

Mexanuueckue n
3JIEKTPOMAarHUTHBIE
BOJTHBI

(10 9)

MexaHn4eckne BOJIHBI, YCIOBHSI X PACIIPOCTPAHEHUS.
ITonepeunsle U IPOLOJIbHBIE BOMIHBL. [lepron, ckopocTs
pacnpocTpaHeHus U JUIMHa BOJIHBL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTPaKCHUE, IPETIOMIICHHUE,
unTepdepenus u nudpaxuus. 3syk. CKOpocThb 3ByKa.
I'pomkocts 3ByKa. Beicota ToHa. TemOp 3Byka. [llymoBoe
3arpsI3HEHUE OKPYXKAIOLIEN Cpeibl. DJIEKTPOMArHUTHBIE

CpaBHEHHE MEXaHUUECKHUX U JIEKTPOMArHUTHBIX BOJIH.
Ornpezenenue ycioBHil NPUMEHUMOCTHA MOJENH
rapMOHUYECKOUN BOJIHBI. Perienne KaueCTBEeHHBIX 3a/ad4,
TpeOyIOMMX TPUMEHEHHUs 3HaHUH 1o Teme «MexaHuueckue
U 3JIEKTPOMAarHUTHBIE BOJIHBIY. M3ydeHue mapaMmeTpoB
3BYKOBOM BOJIHBI. M3yueHue pacrpocTpaHeHus 3ByKOBBIX
BOJIH B 3aMKHYTOM NpOoCTpancTBe. OOBSICHEHNE OCHOBHBIX
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BOJTHBI. Y CJIOBHSI H3JTY9CHHUS AICKTPOMArHUTHBIX BOJIH.
B3anmnuas opuenTaius BektopoB E, B | v

B 3JIEKTpOMarHuTHOU BosHe. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH: OTPaKeHUE, IPEJIOMIICHHE,
noJnsipusanus, uarepdepenuus u qudpakuus. [kana
ANEKTPOMArHUTHBIX BOJH. [IpuMenenue
AJNIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY. [IprHIHATIBI
paanoCBs3H U TeneBuAeHus. Paaronokanus.
DNEeKTPOMArHuTHOE 3arpsi3HEHHE OKPY>KAIOLICH CPEIbl.

MPUHIIUIIOB JEUCTBUSA TEXHUUYECKUX YCTPOUCTB

Y TEXHOJIOTMYECKHUX MPOLIECCOB, TAKMX KaK: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paAuonpHUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup, ynbpTpa3ByKoBas
JIMarHOCTHKA B TEXHHUKE U MeaunuHe. Mcnonb3oBanue IT-
TEXHOJIOTHI MpHU paboTe C TOMOTHUTENbHBIMU
HMCTOYHUKAMU UH(OPMAIIUHU TI0 TEME, UX KPUTHUECKUI
aQHaJIN3 U OLIEHKA JOCTOBEPHOCTH. AHAJIN3 U OLICHKA
MOCJEACTBUI ITIYMOBOT'O U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS] OKPYXKAIOILIEH Cpebl ¢ TO3ULIUN
SKOJIOTUYECKON 0€30MaCHOCTH; IPEICTABIICHUM

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

Orntuka
(24 1), KonTponbHas
pabora (1 u)

[IpssMonMHENHOE PAaCIIPOCTPAHEHHUE CBETA B OJJHOPOJHOMN
cpene. Jlyu cBera. Toueunslit ncTouHUK cBeTa. OTpaskeHue
cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenue
n300pakeHui B riockoM 3epkaiie. Chepuueckue 3epkana.
[Ipenomiienue cBeta. 3aKOHBI IPETOMIICHUS CBETA.
AOGCoutoTHBIN NoKa3aresb npeaomiaeHus. OTHOCUTENbHBIN
MoKasareib npenomieHus. [IocTosHCTBO YacTOThI cBeTa

Y COOTHOILIEHHE JJIUH BOJIH IIPU IIepexoie
MOHOXPOMAaTHYECKOI0 CBETA Yepe3 IpaHully pas3jesia AByX
ONTHYECKUX cpell. X0 dydeit B mpusMe. [lucnepcus cera.
CnoxHelii coctaB 6emoro csera. L{Bet. [TomHoe
BHYTpEHHee oTpaxxeHue. [IpeaenbHblil yros HoaHoro
BHYTpeHHero otpaxkeHus. Cobuparolue 1 paccerBaromye
muH3bl. ToHkas muH3a. POKYCHOE paccTOsIHUE

Y OTNITHYECKAs CHJIa TOHKOM JIMH3BI.

3aBUCUMOCTBH (POKYCHOTO PACCTOSTHUS TOHKOU
cepruvecKoil TMH3BI OT €€ TEOMETPUU U OTHOCHTEIBHOTO
nokasartens npenomieHus. @opmyia 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 H OTBITOB MO IPOBEPKE
IIPEUI0KEHHON THIIOTE3BI IPU U3YyUEHUH SIBJICHUN
IPEJIOMJICHUS CBETa Ha IpaHuLIe pa3jiena JIByX Cpell,
IpEeIOMIIEHHUS CBETa B cOOMparollel 1 paccenuBarolei
JIMH3aX, BOJIHOBBIX CBOMCTB CBeTa. Penienne pacuéTHbIX
3aJa4 C SBHO 33/1aHHON U HESBHO 3a/laHHON (PU3UYECKOM
MO/IETIBIO C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopmMy
1o teme «OnTtukay». PelieHne Kka4ecTBEHHBIX 3a/1a4,
TpeOYIOIMUX MPUMEHEHUs 3HaHUH 110 TeMe «OnTHKay.
ITocTpoenue u pacuét n300pakeHui, co31aBaeMbIX
TIJIOCKUM 3€pKajioM, TOHKOH JInH301. OnpenenecHue
YCIOBUI IPUMEHUMOCTH MOJIETIN TOHKOH JINH3bI; TPaHUIL]
MIPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

OO0BsicHeHHEe 0cOOEHHOCTEH MPOTEKaHUsI ONTUYECKUX
SBJIEHUI: UHTep(dEepeHIINU, AUPPAKIINU, JUCTIEPCHUH,
MIOJTHOTO BHYTPEHHETO oTpakeHus. OObsICHEHUE OCHOBHBIX
MIPUHINIIOB JENCTBUS TEXHUYECKNX YCTPOUCTB

U TEXHOJIOTMUECKUX MPOLIECCOB, TAKMX KAK: OYKH, JIYTIa,
nepuckor, (oroannapar, MUKpOCKOI, MPOEKITMOHHBIH
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U OTpEe3Ka NMpsIMOI B COOMPAIOIIMX U PACCEUBAIOLINX
JUH3aX U UX cucreMax. Ontudyeckue npudophl.
Paspemmaronias crioco6HOCTh. 123 Kak onTHYeckas
cucrteMa. lIpenensl npuMEHMMOCTH T€OMETPUUECKON
orntuku. BonHoBas ontruka. UHTEpdepeHius cBeTa.
KorepenTHbie uCTOYHUKHU. Y CIOBHUS HAOTIOACHUS
MaKCUMYMOB 1 MUHHMYMOB B UHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX KOI€PEHTHBIX HCTOYHUKOB. [IprMepsl
KJIAaCCUYECKUX MHTEP(EepPeHINOHHBIX cxeM. [udpakius
ceta. [ludpakinuonnas pemeérka. Y cioBre HaOII0AeHUS
IJIaBHBIX MaKCUMYMOB IIpU NIaICHUN
MOHOXPOMAaTHYECKOT0 CBeTa Ha U PAKIIUNOHHYIO
pewérky. I[lomgpuszanms ceera.

afrapar, MpoCBECTICHUC OIITHUKHU, BOJIOKOHHAA OITHUKA,
nudpakronHas pemérka. Pabora B rpynmax npu
00CYXJIEHUH BOIIPOCOB MEKITPEIMETHOTO XapaKkTepa
(Harmpumep, 1o TeMe «CBETOBBIC SIBJICHUS B TIPUPOJICY).

PA3JEJ 6. OCHOBbI CIELIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH (5 4)

7 Ocnossl CTO I'paHnIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. [IpoBeneHne KOCBEHHBIX U3MEPEHUIN UMITYJIBCA U SHEPTUU
(54) [Toctynartsl ciennaabHON TEOPUU OTHOCUTEIBHOCTH. PENATUBUCTCKUX YacTull (1o GoTorpapusm TpekoB
[IpocTpaHCTBEHHO-BPEMEHHOIN UHTEPBAI. 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€). AHAIN3
IIpeoOpaszoBanus Jlopenua. YcinoBue NpUuIMHHOCTH. U onucaHue pU3MUECKUX SBJICHUHN C UCIOIb30BAHUEM
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE IIOCTYJIATOB CIELUAIbHON TEOPUU OTHOCUTEILHOCTH.
BPEMEHM U COKpAILEHUE JJIUHBL. DHEPIUS U UMILYJIbC OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB JIeHCTBUS
peNATUBUCTCKON YacTulbl. CBSI3b MAcChl C YJHEPrUen TEXHUUYECKUX YCTPOMCTB, TAKUX KaK: CIIyTHUKOBBIE
Y UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIbl. DHEPIHsl IOKOSl. | IPUEMHUKH, YCKOPUTEIN 3apsKCHHBIX YaCTHIL.
PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 1)
8 KopnyckynsipHo-BotHOBOM | PaBHOBECHOE TEIIIOBOE M3IIydeHHE (M31yueHne abcomoTHO | [IpoBeneHrne KOCBEHHBIX M3MEPEHUM, NCCIIeTI0BAHMS

Tyau3m
(14 4), KouTponbHas
pabota (1 u)

yépHoro tena). 3akoH cMenienust Buna. ['unoresa

M. Ilnanka o kBaHTax. @OTOHBI. DHEPrUs U UMITYJIbC
¢doroHa.

dororpdext. OnbrTet A. I'. CToneroBa. 3aK0oHBI
dbotorddexra. YpaBaenue DiiHimTeitHa 11 poTodrddexra.
«Kpacnas rpanuna» dpotodddekra. [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

3aBHUCHUMOCTEN MKy (HPU3NUECKUMH BETUIMHAMU TIPH
n3yuyeHuu spieHust porodrpdexra. OObsICHEHNE OCHOBHBIX
NPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
CIIEKTPOMETP, (POTOIIIEMEHT,

(hoTonaTUMK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTapes,
CBETOINOI. Pemienne pacu€THBIX 3374 C IBHO 3aJJaHHOU
Y HESIBHO 33/1aHHON (PM3UYECKOM MOJIENbIO

C MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (POPMYJI 1O TEME
«KBaHTOBBIE sIBIICHUS». PelieHne kauecTBEeHHBIX 3a/1a4,
TpeOyIOmMUX MpUMEHEHUs 3HaHU I 10 TeMe «KBaHTOBBIE
siBieHUs». OnpeeneHne yCIoBui NTPUMEHUMOCTH
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gactuibl. KopnycKymsipHO-BOTTHOBOW Tyanu3M.
Judpakmus >71eKTpoHOB Ha KpucTtauiax. Crienuduka
n3MepeHuit B MUKpoMupe. COOTHOIICHHUS
Heonpenenénnoctei [ elizendepra.

KBaHTOBOUM MOJIeNIH CBeTa. AHAITU3 KBAaHTOBBIX MTPOIIECCOB
C UCIOJBb30BAaHUEM YPABHEHHS DUHIITEHHA IS
¢doTorddekra, mMpUHIIUIIA COOTHOIICHHIA
Heonpenenéunoctu [ elizenodepra. Mcnons3oanue IT-
TEXHOJIOTHH MPHU padoTe C TOTMOTHUTEIEHBIMH
UCTOYHUKaMU MH(GOPMAIUH 110 TEME, UX KPUTHUIECKUIT
aHAJIU3 U OIIEHKA JIOCTOBEPHOCTH.

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, KBAHTOBBIM KOMIIBIOTED.
YPOBHS 3HEpruM Ha Apyroil. Bunel ciektpos. CrekTp Omnpenenenue ycaoBUil IPUMEHUMOCTH MOJIEIHN aTomMa
YPOBHEH 3HEepruu atroma Boaopoja. CrioHTaHHOE Pesepdopna. AHanu3 KBaHTOBBIX ITPOLIECCOB HA OCHOBE
1 BBIHY’KJICHHOE U3JIydeHHe cBeTa. Jlasep. IIEPBOT0 M BTOPOI0 NOCTYyIaTOB bopa.
10 ®u3nka aTOMHOIO 1pa Hyknonnas mozens siipa ['eiizenOepra - MiBanenko. 3apsa | IIpoBeneHue uaMepeHuil painoakTUBHOTO (poHa
Y 3JIEMEHTAPHBIX YaCTHULL sanpa. MaccoBoe uucino sapa. M3otonsl. PaqnoakTHBHOCTB. | ¢ UCIIOJIB30BAaHUEM JO3UMETPA U UCCIIEI0BAHUE TPEKOB
(5 u), KoutponbHas pabora | Anbda-pacman. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa- yactull (1o roToBeIM (hoTorpadusim). O6bsacHeHne
(19 pacnan. 'aMma-uznyuyenue. 3aKkoH paOaKTUBHOIO OCHOBHBIX IPUHIIMIIOB JEUCTBUS TEXHUUECKUX YCTPONCTB
pacnaza. PagnoaktuBHble U30TONBI B Ipuposae. CBOMCTBA | M TEXHOJIOTHYECKUX ITPOLIECCOB, TAKUX KAK: IO3UMETP,
MOHU3HPYIOLIETrO N3JIy4eHUs. BiausHre paiMOakTUBHOCTH | Kamepa BuiibcoHa, saepHBIA pEakTop, TEPMOSACPHBIN
Ha JKUBbIEe OpraHu3Msbl. EcTecTBeHHBIN (DOH N3IydeHus. peakTop, aToMHast 60M0Oa, MarHUTHO-PE30HAHCHAs
Jlo3umeTtpusi. JHEprus CBSA3U HYKJIOHOB B siipe. Slnepubie | ToMorpadus. OnpeseneHue yciaoBUM MPUMEHUMOCTH
cuiibl. Jledext Maccrl siapa. SnepHsle peakuuu. Jlenenue MOJIEIM aTOMHOTIO spa. AHAJIN3 U ONMCAHUE SEPHBIX
u cuHTe3 saep. AnepHuie peakTopsl. [IpobiemMsl peakuil C MCIOJIb30BAHUEM MOHITHI MacCOBOE YUCIIO
YIPABISIEMOTO TEPMOSAIEPHOIO CUHTE3A. DKOJIOTHUECKUE ¥ 3apsifl 1Apa, SHEPTHS CBSI3U AAPa, 3aKOHOB COXPaHEHUS
aCMeKThl pa3BUTHUS AAEPHON dHEpreTuku. Metoasl 3apsijia, MacCOBOTO YHMCIIa U SHEPTHHU B SJIEPHBIX PEaKIUsX,
PETUCTPALIMM U UCCIIEJOBAHMSI DJIEMEHTAPHBIX YaCTHL. 3aKOHA PaJlnOaKTUBHOIO pacnana. AHaJIN3 U OLICHKA
®dyHIaMeHTaIbHbIE B3aUMOecTBYs. bapnoHbl, ME30HbI BIIUSIHUS PAIMOAKTUBHOCTHU Ha JKUBbIE OPraHU3MBI, a TAKKe
u nentousl. [Ipencrasnenne o CTaHIapTHON MOJEIH. NIOCIIEACTBUM Pa3BUTHUS AACPHON SHEPTETUKHU C TIO3ULUH
KBapxk-rintoonnas moziens aapoHoB. @u3nka 3a mpenenaMu | 9KOJIOTHYECKON 0€30MacHOCTH; MPECTaBICHUN
CrangaprHoil Monenu. TémHas matepus U TEMHas 0 PaLMOHAIBLHOM MPHUPOJIONONB30BaHUH (B Ipoliecce
sHeprusi. EnuncTBO (hrsnueckoit KapTUHBI 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 ACTPOHOMHH B COBPEMEHHOU
acTpo(U3uKH MHPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH. KapTUHE MMPA, B IPAKTUYECKOM JEATEIBHOCTH YEIOBEKA
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(12 9)

[TpuMeHNMOCTH 3aKOHOB (PU3MKH 11 OOBSICHEHUS
HPUPOJBI KOCMUYECKUX 00BEKTOB. MeTobl
aCTpOHOMHUYECKUX HccienoBaHuil. CoBpeMeHHbIE
OIITUYECKHUE TEIECKOIBI, PAJUOTEIECKOIIBI,
BHeaTMocdepHas actpoHoMusi. Bun 38é31H0T0 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
«CIIEKTPAJIbHBIN KJIACC — CBETUMOCTB). 3BE31bI [TIaBHOU
II0CJIEI0BATEIBHOCTU. 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 cooOIIEeHNA 0 METOIaX MOJIYICHHS HAyYHBIX
ACTPOHOMUYECKHUX 3HAHMM, OTKPBITUAX B COBPEMEHHOU
actpoHomuu. [I[pumMeHeHre 0OCHOBOMOJIAratoIINX
ACTPOHOMUYECKUX MOHATHI, 3aKOHOB U TEOPUH ISt
aHajn3a U 00bSICHEHUS (PU3UYECKUX MPOIECCOB,
MPOUCXOASAIIMX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,

B MEKTATAKTUYCCKOM Cpelie, ABUKEHUS HEOSCHBIX Tell,
sBoMIOIMH 3BE371 U Beenennoi. [IpoBenenne HaOmoneHMiA
3BE3IHOTO HeOa HEBOOPYKEHHBIM TIJ1a30M

C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MTPUIIOKEHUMN IS
OTIpeJICTICHUS TTOJIOKEHUSI HEOSCHBIX 0OBEKTOB HA
KOHKPETHYIO JJaTy: OCHOBHbIE c03Be31us1 CeBEpHOTO
nonymapus u sipkue 3BE31bl. [IpoBenenue Habm01eHII
B Tesieckon JIyHbl, IJIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOTIJICHUH.

®V3NYECKHWH NPAKTUKYM (16

1)

12

Du3nyecKui MPaKTUKYM
(16 u)

CrniocoObl u3MepeHus U3NYECKUX BETUUUH

C MCTIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX
U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTYMKOBBIX
cucteM. AOCOIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTH
u3MepeHuit gpusnueckux BennyuH. OeHKa rpaHuIl
norpemHocTei. [IpoBeieHre KOCBEHHBIX U3MEPEHUH,
UCCIIeIOBaHUM 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH,
MIPOBEpKa MPEJI0KEHHBIX TUIIOTE3 (BBIOOP U3 pador,
OIMCAHHBIX B TEMATHUYECKUX pa3zenax «YuYeHUYeCKui
AKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM)).

[IpoBeneHNE KOCBEHHBIX H3MEPEHUHN (DU3UYECKUX BEIIMYHH.
Hanpumep: neproaa cBoOOIHBIX KOJIEOaHUIH HUTSHOTO

Y 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 IIEMIH; 3aBUCUMOCTH CHJIbI TOKA
4yepe3 CBETOAMO]T OT HAMPSKEHUSI; 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSTHUS JIMH3BI OT BEIIECTBA U T. 1.
[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 00001IICHHE 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 U MECTO (PU3UKH U ACTPOHOMHHU 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
MUpa B 00IIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTAaBICHUN O IPUPOJE.

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

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 3aJIaHHOHN (hU3UYECKOM
MOJIETIBIO, TPEOYIOMUX MPUMEHEHUS 3HAHUHN U3 Pa3HBIX
pa3zenoB MKOJIBHOTO Kypca (PU3UKHU, a TaK)Ke UHTErpaluu
3HaHUU U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. Pabota B rpymme 1o BRIMOJTHEHUIO MPOSKTHBIX
pabor.

Pe3eps (10 u)
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