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[TOACHUTEJIBHAS 3AIIMCKA

[IporpamMma o ¢usuke Ha ypoBHE cpenHero o01iero oopa3zoBanus pa3padboTaHa Ha OCHOBE IOJIOKECHUH U TpeOOBaHHUHN K
pe3ylbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmel, ipeactaBieHHbX B PI'OC COOQO, a Takxke ¢ yaéTom
(denepanbHOit paboueli mporpaMmbl BociiuTanus 1 KoHIIENIIMY npenoaBaHus yaeoHoro npeamera «Dusuka» B
o0pazoBaTenbHBIX opranu3anusix Poccuiickoii @enepannu, peaaus3yomyux OCHOBHbIE 00pa3oBaTeIbHbIE IPOTPAMMBI.
[Iporpamma o ¢usuke omnpenenser o0s3aTeIbHOE IPEIMETHOE COACPKaHME,

yCTaHaBIMBAET PEKOMEHAYEMYIO I10CIIEI0BATEIbHOCT N3yUEHHS TEM U Pa3/eioB y4eOHOT0 IIpeaMeTa ¢ yuEToM
MEKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JOTHKH y4eOHOTO Mpoliecca, BO3PacTHBIX 0COOSHHOCTEH
oOyyaronuxcs. [IporpamMma o ¢usnke 1a€t npeacTaBieHUe O UENAX, COAEPKaHUU, OOLIeH cTpaTernu o0y4eHus,
BOCIIMTAHUS U PA3BUTHUS 00yUaIOIIKXCs cpeacTBaMu yuyeOHoro npeamera «Pusnka» Ha yriryOnEéHHOM ypOBHE.
Uzyuenwne xypca Hpu3uku yriayOon€HHOTO ypOBHS TIO3BOJISIET PEaI30BaTh 3a]a4H MPO(EeCCHOHANEHON OPHEHTALINH,
HaTpaBJICHO Ha CO3JIaHHUE YCIOBHH AJIS IPOSIBICHUS CBOMX MHTEIUIEKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEH KaxKIbIM
00y4aroummMes, KOTOpble HEOOXOIUMBI T NPOIOJDKEHH 00pa30BaHKs B OpraHU3alusIX NpodhecCHOHAIBHOTO
00pa3oBaHus 110 Pa3IUIHbIM (PU3UKO- TEXHUIECKUM U MH)KEHEPHBIM CIECIIUAIBHOCTSIM.

B nporpamme 1o uznke onpeAessiFoTes IIaHUPYEMBIE Pe3yIbTaThl OCBOSHHS Kypca (U3MKH Ha YPOBHE CPETHETO
o01ero oopa3oBaHusl: IMYHOCTHBIE, METANPeIMETHBIE, MPEAMETHBIE (Ha yriayOonéHHoM ypoBHe). HayuHo-
METOA0JIOTUYECKOH OCHOBOM 7151 pa3pa0d0TKH TpeOOBaHUM K JINYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM
pe3yabTaTtaM 00y4aroIuXxcs, OCBOMBIIUX MPOrpaMMy 110 H3HUKE Ha YPOBHE CpelHero o01iero oopa3oBaHus Ha
yrIyOJIEHHOM YPOBHE, SIBISETCS] CUCTEMHO-1ESITEIbHOCTHBIN TOAXO.

[IporpaMma no usnke BKIIOYACT:

IUTAaHAPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca GU3NKH Ha yIiyOIEHHOM YPOBHE, B TOM YHCIIE PEAMETHBIE PE3YIIbTaThI
10 ToJIaM O0YYCHUS;

coJepkaHue yuyeOHoro npeamera «Pusnka» 1mo rogam 00ydeHusl.

[IporpaMma no ¢u3rke UMeeT IPUMEPHBIN XapaKkTep U MOKET ObITh UCIIOJIB30BaHA YUUTEIAMHU (PU3UKU AJIS
COCTaBIICHHSI CBOMX Pa0OYMX MPOTPaMM.

[IporpaMma o ¢u3rke He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY yUUTENEH U MPEAOCTABISIET BO3MOXKHOCTH IS
peanu3anyy pa3InIHbIX METOJUUECKUX ITOAX0A0B K MPENoiaBaHuI0 (PU3UKU Ha YITTyOIEHHOM YPOBHE IIPH YCIIOBUU
COXpaHEHHS 00s3aTeNIbHON YacTH COJEepKaHMs Kypca.

dusnka Kak Hayka o0 HanboJiee 0OUIMX 3aKOHAX TPUPOJIBI, BHICTYTIAs B KaUeCTBE y4eOHOTr0 IIpeIMETa B IIKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHH 00 OkpyskatomieM Mupe. LLIKoiabpHbIH Kype GU3MKK — CHCTEMOOOpa3y O



JUTS €CTECTBEHHO-HAYYHBIX YIEOHBIX MPEIMETOB, TOCKOJIBKY (pr3mUecKne 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U
SIBJICHUH, N3y4aeMbIX XUMHEH, OMoIornei, Gu3nueckoi reorpadueid u actpoHoMueil. Mcrnons3oBanue u akTHBHOE
MpUMEHEeHUE (PU3NYECKUX 3HAHUK OMPEIEIIIIIO XapakTep U OypHOe pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHIA B cepe
SHEPTeTHKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA, TIOMYUYeHHsI HOBBIX MaTepHajoB C 33JaHHBIMH CBOMCTBaMU. V3yueHune
(U3UKU BHOCHT OCHOBHOM BKJIaJ] B (DOPMHUPOBaHKE €CTECTBEHHO-HAYYHOW KApTHHBI MUPa 00YJaronIerocs, B
(hopMHpOBaHKE YMEHHI NPUMEHSTh HAYYHBII METOA MO3HAHUS [IPH BBIIOJTHEHUH UMH YUEOHBIX HCCIICOBaHUH.

B ocHOBY Kypca (pu3uKHN Ha ypOBHE CpPEeIHETO OOIIEro 00pa30BaHUs IMOJOKEH PSIIT UAeH, KOTOPhIE MOKHO
paccMaTpuBaTh KaK IIPHHIINIEL €70 TIOCTPOSHHSL.

Wnes uenoctHocty. B cOOTBETCTBUHU € HEW KypC SBISETCA JIOTHUECKU 3aBEPIIEHHBIM, OH COJAEPKUT MaTEpUal U3 BCEX
pa3zaesnoB GU3MKH, BKIIOYAET KaK BOIIPOCH! KJIIACCHYECKOH, TaK U COBPEMEHHOH (hU3UKH.

Wnes renepanmzannu. B cooTBeTcTBUY ¢ HEl MaTtepran Kypca (pU3uKH 00beUHEH BOKPYT (PU3HUECKUX TEOPHI.
Benymum B kypce siBisieTcss GOpMHPOBaHKE NPEACTABICHHI O CTPYKTYPHBIX YPOBHSX MaTepHH, BEICCTBE H TIOJIE.
Wnes rymanutapuzaunu. EE€ peanuzanus npeanonaraet HCOIb30BaHIE TYMaHUTapHOTO MOTEHIMA A (PU3UIECKON
HayKH, OCMBICIICHUE CBSI3U pa3BUTHS (U3UKH C PA3BUTHEM OOIIECTBA, & TAKXKE C MHPOBO33PEHYECKIUMH,
HPAaBCTBEHHBIMH U 3KOJIOTHYIECKUMH TPOOIeMaMH.

Wnes npuknagnoit HanpasieHHOCTH. Kype ¢pu3uku yriayOonéHHOro ypoBHS MpeanoaracT 3HaKOMCTBO C IIMPOKUM
KpYrOM TEXHHUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUI H3YUEHHBIX TEOPUH U 3aKOHOB. IIpn 3TOM paccMaTpuBaroTCs Ha
YpOBHE O0IIUX MPEICTABICHUI 1 COBPEMEHHbBIE TEXHIHUECKHE YCTPOINCTBA, M TEXHOIOTHH.

Wnest skonoruzanuu peagn3yercs IoCpeICTBOM BBEICHHS 3JIEMEHTOB CO/IEPKaHuUs, MMOCBAIIEHHBIX 3KOJIOTHUYECKUM
npobaeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH U TEXHOJOTHH, a TaKke 00CyKICHHUS MPodieM
PaIOHANTBHOTO MPUPOIOTIOIH30BAHMS U IKOJIOTHIECKOH 0€30MacHOCTH.

OcBoeHue cofiepKaHus MPOrpaMMBbl IO (PU3HUKE JOIHKHO OBITh TOCTPOEHO Ha MPUHIIMITAX CHCTEMHO-/IEATEIEHOCTHOTO
noaxona. s pu3uky peanusanus STHX NPUHLIUIOB 0a3UpyeTcsl Ha UCIIOIB30BAHUHN CAMOCTOSITEILHOTO SKCIIEpUMEHTa
KaK IMOCTOSIHHO JIefcTBYIOMIero (hakTopa yueOHoro nporecca. /s yriyOnéHHOro ypoBHS — 3TO CHCTEMaA
CaMOCTOSATEIHHOTO YUEHHUECKOTO SKCIIEPUMEHTA, BKITFOYAIOMIETO (DPOHTAIBHBIE YI€HUYECKHE OTBITHI IIPH H3yUYeHHUH
HOBOT'0 MaTepHala, JJabopaTopHbie padoThl B padOTHI IpakTHKyMa. [Ipu 3TOM BO3MOXKHBI ABa CIIOCO0A peann3aium
¢u3nuecKoro npakTUKyma. B mepBoM ciiyyae npakTHKYM

rpoBoanTcs 0o B kKoHIE 10 1 11 kimaccos, b0 mocie mepBoro U BTOPOTO MOTYTOIUH B K&KIOM U3 3THX KIIACCOB.
Bropoii cioco6 — 310 nHTErpanys padboT NpakTHKyMa B CUCTEMY JJAOOPATOPHBIX pabOT, KOTOPHIE TPOBOAATCS B
mpoliecce nu3ydeHus pasznena (temsl). [Ipu 5ToM moa paboTaMu MpakTHKyMa MOHUMAETCsl CaMOCTOSITEIbHOE
HCCIIeIOBaHNE, KOTOPOE ITPOBOAUTCS TI0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/a O€3 MOMAroBOi HHCTPYKITUH.
B mporpamme o ¢usnke cucreMa yueHHIECKOT0 SKCIIEPUMEHTa, 1a00paTOPHBIX paboT U MPaKTHKyMa IpecTaBIeHa
€/IMHBIM TepeyHeM. BrIOop TeMaTHKH AJIS THX BHIIOB YUCHHUYECKHUX MTPAKTUYECKUX PA0OT OCYIICCTBISETCS
y4acCTHUKaMH 00pa30oBaTeIbHOr0 Mpolecca UCXOs U3 0COOEHHOCTEH TOYPOYHOTO IUTAHUPOBAHUS M OCHAILICHHS
kabuHera (usuku. [Ipu 3TOM oOecrieunBaeTcs oBiageHne 00yJaloNUMICS YMEHUSIMHA POBOIUTH MPSIMbIE U
KOCBEHHBIC H3MEPCHUS, UCCIICIOBAHNUS 3aBUCUMOCTEH (PU3NUECKUX BEIIMYMH M TIOCTAHOBKY OITBITOB IO IPOBEPKE
MIpeII0AKEHHBIX THITOTE3.

Bonpiroe BHIMaHUe yaeNseTcs peleHHI0 pacu€THRIX M KaYeCTBEHHBIX 3a1ad. [Ipu 3ToM 11t pacu€THBIX 3a1aq
MIPHOPHUTETOM SIBJISIOTCS 33/1a4H C SIBHO 3aJaHHOW U HESIBHO 33JaHHON (PH3MUECKO MOIEIBIO, TO3BOIIIONINE
MIPUMEHATh U3yUYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jiesia Kypca, TaK U HHTETpupys IpUMEHEHNe
3HAHUH U3 Pa3HBIX pa3ienoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3a1aHus Ha 0OBbsICHEHHE/IpecKa3aHne
MIPOTEKaHUs (PU3NIECKUX SIBICHUH H MPOIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyrommue BEI0opa PU3NIECKON MOAETH IS
CUTYAIMH ITPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorserctBuu ¢ TpedoBanusmu @I'OC COO k MaTepranbHO-TEXHUYECKOMY 00€CIICUeHUI0 YUeOHOTO Mmpoliecca Kype
(m3ukn yrayOI€HHOTO yPOBHS Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus TOJDKEH U3Y9aThbCs B YCIOBHAX TPEAMETHOTO
kaOuHera. B xabunaeTe pU3MKN JOIDKHO OBITH HEOOX0ANMOE JabopaTopHOE 000PY/I0BAHKE IS BBITOJIHEHHS YKa3aHHBIX
B IIporpamMme 1o GU3UKE YUEHHYECKHUX OMBITOB, 1a00paTOpHBIX PaboT U padOT MPAKTUKyMa, a TaKKe
JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JemoHcTpanmonHoe o0opynoBanue (GopMHUPYyETCsi B COOTBETCTBUH C IPUHITUTIOM MUHUMAaIBHON TOCTATOYHOCTH U
o0ecrevnBaeT MOCTAaHOBKY MEPEUHCICHHBIX B IPOrpaMMe TI0 (PU3HKE KITFOUEBBIX IEMOHCTPALIUH ISl HCCIIeJOBAHHS
H3y4aeMbIX SIBJICHHH U MIPOLECCOB, IMIIMPUIECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.
JlabopaTopHoe 00opyI0BaHHE ISl YUCHHUECKUX MPAKTHYECKUX paboT (hopMUpyETCs B BHJIE TEMAaTHIECKAX
KOMILJIEKTOB ¥ 00ecIiedrBaeTcs B pacuéTe 0JTHOT0 KOMIUIEKTa Ha IByX o0y4atonmxcs. TeMaTHIecKre KOMIUIEKThI
nabopaToOpHOro 000y AOBAHUSI TOJKHBI ObITH TOCTPOSHBI HA KOMITJICKCHOM



HCTIONIb30BaHIH aHAIOTOBBIX M IIU(POBBIX IPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEINHHBIX CHCTEM B BHJIE

U QPOBBIX J1IaGOpaATOPHH.

OCHOBHBIMHU LIESIMH U3Y4eHUs (U3NKH B 00IIeM 00pa30BaHUU SBISIFOTCS: (POPMHUPOBAHUE UHTEPECA U CTPEMIICHUS
o0yJaronuxcs K HayqIHOMY

H3YYCHHUIO IPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

Pa3BUTHUE MPEACTABICHUN O HAYYHOM METO/IC MTO3HAHMsI U (POPMUPOBAHUE UCCIICIOBATEIHCKOIO OTHOIICHUS K
OKPY>KaOIIUM SIBIICHUSIM;

(hopMupoBaHUEe HAYIHOTO MUPOBO33PEHHS KaK Pe3ysibTaTa H3y4eHHs OCHOB CTPOCHHUS MaTepui U (yHIaMEHTAITbHBIX
3aKOHOB (DM3UKH;

(hopMupoBaHUe yMEHH OOBSICHATH SBICHUS C UCTIOIh30BaHHEM (DM3UYCCKUX 3HAHUI U HAYYHBIX JTOKA3aTCIbCTR;
(hopMupoBaHUe MpenCTaBICHUH 0 POH (GU3HUKH [T Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,
pa3BUTHE MPEACTABICHUN O BO3MOXXHBIX cepax Oyayiieit npodeccuoHanbHON AeATSIbHOCTH, CBI3aHHBIX ¢ (DU3UKOH,
MIOJITOTOBKA K JIaJIbHEHIIIEMY O0yUYSHHIO B 3TOM HAIIPABIICHHH.

JocTmkenune 3TuX 1enei o0ecreuynBaeTcs pelIeHueM CIeIyIONINX 3a/1a4 B PoIiecce N3y4eHHs Kypca (U3NKH Ha
YPOBHE CpPEIHETO 00IIero 00pa30BaHMS:

IPUOOPETCHUE CUCTEMBI 3HAHUH 00 00IUX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSX, BKIIIOUAsi MEXaHUKY,
MOJIEKYJISIPHYIO (DH3HKY, 3TIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DIIEMEHTHI aCTPO(DU3HKH;

(hopMupoBaHUEe YMEHHIA TPUMEHSATh TEOPETUIECKIE 3HAHUS IS OObICHEHUS (PU3UIECKUX SIBICHUH B IPUPOE U IS
MPUHATHUS TPAKTUYCCKUX PEIICHUN B TIOBCEIHEBHOMN JKU3HU;

OCBOEHHE CITOCOOOB PEIICHHS Pa3IMYHbBIX 3a/1a4 C SBHO 3aJIaHHON (PU3NYECKON MOJISIBIO, 3a]1a4, MOAPa3yMEBAIOIINX
CaMOCTOSATEIbHOE CO3/JaHNe (DU3MUECKOM MOJIENH, aICKBATHOM YCIIOBUAM 33/1a4H, B TOM YHCIIE 3a/1a4 HHKESHEPHOTO
XapakTepa;

MMOHMMAaHUE (PU3NIECKUX OCHOB U MPUHIUIIOB JICHCTBUS TEXHUYCCKUX YCTPONCTB U TEXHOJOTHYECKUX MPOIIECCOB, UX
BIIUSTHYSI HAa OKPYIKAIOIIYIO Cpely;

OBIIJICHHE METOJAMH CaMOCTOSITEITFHOTO TUIAHUPOBAHUS U TTPOBEACHUS (PU3NIECKIX IKCIIEPUMEHTOB, aHAIN3a
UHTepHpeTauy nH(HOPMAIUK, OTPEACICHHS JOCTOBEPHOCTH TOJIYYCHHOTO pe3yJibTaTa;

CO3J/IaHUE YCJIOBUH JIJIS pa3BUTHSI YMEHUH MPOSKTHO-UCCIIECIOBATEIBCKOM, TBOPUYECKOH JIEATEIILHOCTH;

pasBuTHe HHTEpeca K chepaM mpodheCCHOHATEHON JesITeTbHOCTH, CBA3aHHOH ¢ (DU3HKOH.

B cootBerctBuu ¢ TpedoBanusamMu @I'OC COO yriayOonéHHbIl YpoBeHb N3yueHHs yueOHoro npenamera « Du3nkay Ha
YPOBHE CpeiHero o01iero o0pa3oBaHus BLIOUPAETCS 00YYarOIIUMUCH, INIAHUPYIOIIUMU MPOIOJIKEHHE 00pa30BaHuUs 110
CHETMATBLHOCTSM (PU3UKO-TEXHHYECKOTO MPO(HIISL.

Ha m3yuenmne ¢puzukn (yrimyOn€HHBI yPOBEHB) Ha YPOBHE cpeaHero obmiero oopa3osanus orBoautcs 340 gacos: B 10
kiacce — 170 gacoB (5 wacoB B Henenio), B 11 kmacce — 170 gacoB (5 9acoB B HEZENIO).

[Ipennaraemplii B mporpamMme 1o (hU3HKe MepeucHb Ta00PaTOPHBIX U MPAKTHYECKUX PabOT SBISCTCS
PEKOMEHIOBaHHEBIM, YUUTEINb AENaeT BEIOOp MPOBEICHHS 1a00paTOPHBIX PabOT U OIBITOB C YIETOM HHINBHUIYAITbHBIX
0COOEHHOCTEH 00yJaIONTIXCS.

COZIEP2)KAHUE OBYUEHUMA 10 KJIIACC

Pazpen 1. Hayunblii MeTO MO3HAHUS IPUPOIBIL.

Ousuka — pyHIaMeHTaIbHas HayKa o Ipupoje. HaydHslit MeTo Mo3HaHUS ¥ METOBI MCCIIETOBAHUS (PH3NIECKIX
SIBIICHUH.

DKCIIEpUMEHT U TeOpHs B IpoIlecce MO3HaHUs Mpuposl. HabmroneHue u skcriepuMeHT B (pH3uKe.

Croco651 m3MepeHus GU3NIECKUX BETUYHH (aHAIOTOBBIC U ITUGPOBBIC N3MEPUTENBHBIC TPHOOPHI, KOMITBIOTEPHBIC
JIATYNKOBBIC CUCTEMBI).

[MorpemrHocTn n3MepeHn PU3NIESCKUX BEIUYHH (a0COMIOTHAS U OTHOCUTEIbHAS).

MonenupoBanre GU3NIECKUX SBICHUHN U MIPOIIECCOB (MaTepralbHas TOYKa, AOCONIOTHO TBEPIOE TEJI0, HIeaNbHAs
KUIKOCTh, HIICATHHBIN Ta3, TOUCHHBIH 3apsi). [ umoTeza. Pu3ndecKuil 3aK0H, TPAHUIIBI €T0 IPUMEHUMOCTH.
®dusnueckas Teopus.

Poub 1 MecTo Gu3uku B OPMUPOBAHUN COBPEMEHHON HAYYHOUH KapTUHBI MUPA, B MPAKTHIECKOH JIeATEIILHOCTH JIFOIEH.
Y4eHndecKuil SKCIIepUMEHT, T1abopaTopHbIe PaOOTHI, MPAKTHKYM.

H3mepeHue Crilbl TOKA M HAITPSDKEHUS B IIETIH OCTOSTHHOTO TOKA MPH TTOMOIIX aHAJIOTOBBIX U IIU(PPOBBIX
HU3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG POBoit TabopaTopueii mo ¢usuke. [Iprumeps! n3MepeHns GU3NIECKIX BETHIHH IIPH TOMOIIH
KOMITBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuxka.

Tema 1. Kunemaruka.

Mexanndeckoe aBmkeHne. OTHOCUTENTFHOCTh MEXaHUIECKOTO IBHKECHHS.

Cucrema oTcuéra.

[Ipsmast u oOpaTHas 337291 MEXaHUKH.

Pammyc-BekTop MaTepuambHON TOYKH, €T0 MPOEKIIMU Ha OCH CUCTEMBI KOOpauHat. TpaexkTopus.



[lepememenne, CKOpOCTh (CPEAHSAST CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHNE MaTepHaTbHOW TOYKH, X TPOEKITHH
Ha OCH CHCTEMBI KoopanHaT. Clio)keHUe NMepeMEeNIeHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOIMHENHOE ABM)KEHUE. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHUS U ITyTH
MaTepraTbHON TOUYKH OT BpEMEHH U UX TpadUKy.

CBoboaHoe masieHne. Y cKopeHne cBOOOAHOTO maeHus. [BIKeHne Tea, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY .
3aBUCHMOCTb KOOPJHHAT, CKOPOCTH U YCKOPEHHUSI MaTepUAILHON TOUKH OT BPEMEHHU U UX TPAUKH.

Kpusonuneitnoe npuxkenue. J[BykeHNe MaTEpHUanbHON TOUKH 110 OKPYXXHOCTH. YTJIOBasl U JIMHEHHAas cKopocTs. [leprog
u 9acTtoTta obOparmienus. L{leHTpocTpeMuTenbHOe (HOPMATBHOE), KacaTeIbHOE (TAaHTeHITHATHHOE) U TIOJTHOE YCKOPCHHE
MaTepUaIbHON TOUKH.

TexHu4eckne ycTponcTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CIIUOMETP, ABMKEHUE CHAPSIIOB, LIEMTHBIE, IECTEpEHYATHIE
1 peMEHHBIE TIepeay, CKOPOCTHBIE TU(THI.

HeMoHcTpanuu.

Mogenb cucTeMsl 0TCUETa, HIUTIOCTPALYS KHUHEMAaTUUECKUX XapaKTePUCTUK ABMKEHUS.

CnocoOsI ¥cciieqOBaHUs IBKCHUM.

WnnrocTpanus mpeAeTbHOTO IEPEX0/1a U U3MepeHne MIHOBEHHO!H CKOpocTH. [IpeoOpa3oBanme IBMKEHUH C
UCTOJIb30BaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pesKeHHOM IIPOCTPAHCTBE.

Habmonenne nemkeHns Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenue ckopocTH MpH ABMKEHUU TI0 OKpY>XKHOCTH. [IpeoOpa3oBaHne yrioBoil CKOPOCTH B PeTyKTOPeE.
CpaBHeHMe yTeH, TPaeKTOPUH, CKOPOCTEH ABMKEHHS OAHOTO U TOTO e TeJla B pa3HbIX CHUCTEMAaX OTCYETA.
Y4eHn4YecKuil SKCIIEPUMEHT, 1Ta00paTOpHbIe PA0OTHI, MPAKTHKYM.

N3y4enre HepaBHOMEPHOTO ABIKEHUS C LIENBIO ONpe/IeNIeHNs] MTHOBEHHOH CKOPOCTH.

N3mepenne yCkopeHus IpU NPSIMOJIUHENHOM PaBHOYCKOPEHHOM JIBMKEHUU 110 HAKIIOHHOM INIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH IIPH PAaBHOYCKOPEHHOM JIBHKEHHH.

M3mepenne yckopeHusi CBOOOTHOTO TaAcHMs (PEKOMEHI0BaHO UCIIOIb30BaHke IU(PPOBOI TabopaTopun).

Wzydenue aBmxeHus Tea, OpOIIEHHOT0 TOPU30HTaNIbHO. [IpoBepka runoressl 0 mpsAMOi MPOMOPIIHOHATBHOM
3aBHCHMOCTH MEX]Ty JAIBHOCTBIO MOJIETA U HAYaJIbHON CKOPOCTBIO TEJa.

Wzydenne nBmkeHMS Tea MO0 OKPYKHOCTH C TIOCTOSTHHOM 110 MOZYJIFO CKOPOCTHIO.

HccnenoBanne 3aBUCUMOCTH ITEpHO/a 0OpalieHns KOHMYECKOTO MasTHUKA OT eTo IapaMeTpoB.

Tema 2. JlunaMuka.

ITepBeriit 3akoH HetoTona. Mnepuuansabie cucteMbl oTcuéra. [Ipunnun otHocutensHocT [anunes. HennepuuanbHueie
CHUCTEMBI OTCUéTa (OTIpeesieHre, IPUMEPHI).

Macca tena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoii 3akoH HeioToHa ni1s MaTepuanbHOM Touku. TpeTuit 3akoH
HreroToHa 1yist MaTepuanbHBIX TOYCK.

3aKOH BCEMUPHOTO TATOTEHHA. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON Y MHEPTHON MacChl.

Cuna TsoxecTd. 3aBUCUMOCTD YCKOPEHHUSI CBOOOIHOTO MAZIeHNS OT BBICOTHI Ha/l TOBEPXHOCTHIO IJIAHETHI U OT
reorpaduyeckoil mmpoTsl. [IBIkeHHe HEOECHBIX TEN U UX CIYTHUKOB. 3akoHsl Kemepa. [lepBas kocMuueckast
CKOPOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec Tena. Bec Tena, IBIKYIIETocs ¢ YCKOPCHHEM.

Cumna tpennst. Cyxoe Tpenue. Cuia TpeHus: CKOJIBKEHUs M cuila TpeHus mokos. Koaggunment tpenus. Cuna
COTIPOTHUBJICHUS NIPH ABM)KEHUU TeJa B )KUAKOCTH MIIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO IBHIKEHHUSL.
Hasnenue. I'mapocratudeckoe gapienue. Cuiia ApxumMena.

TexHu4ecKHe yCTPOHCTBA M TEXHOJIOTUYECKHE MTPOIECCHI: TOAMINITHIKH, TBUKEHNE NCKYCCTBEHHBIX CITyTHHUKOB.
HemoncTpanuu.

Habmonenne nmkeHns Tell B MHEPIUAIBFHBIX 1 HEMHEPIIUALHBIX CHCTEMaX OTCUETA.

IIpuHIMI OTHOCUTENBHOCTH.

Kauenne nqByx MUIMHAPOB WM HIAPOB Pa3HOM MAcChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHTEIHHO HEMHEPIMAIbHON
CUCTEMEI OTCUETa.

CpaBHeHHE paBHOACHCTBYIOMIEH IPHUIIOKEHHBIX K TEITy CHJI C TPOU3BEICHIEM MAacChl TeJla Ha €ro YCKOpeHHUe B
WHEPLMAIBHON CUCTEME OTCYETA.

PaBeHCTBO cuil, BOHUKAIOUINX B pe3ynbTaTe B3auMoeiicTBus Ten. Mi3Mepenne mace 1o B3auMOAEeHCTBUIO.
HesecomocTs.

Bec tena npu yckopeHHOM TIorbEMeE U maieHnu. 1{[eHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHUS TIOKOS, KAaYEeHHUS ¥ CKOJIbKEHUS.

Y4eHn4YecKuil SKCIIEPUMEHT, 1Ta00paTOpHbIe PA0OTHI, MTPAKTHKYM.

M3mepenne paBHOACHCTBYIOMIEH CHIT TIPH IBYDKCHUH OpycCKa 110 HAKJIOHHOM TUIOCKOCTH.

[IpoBepka rMIOTE3BI O HE3ABUCUMOCTH BPEMEHH ABMKEHHUsI OpyCKa 10 HAKIIOHHOH IUIOCKOCTH Ha 33[JaHHOE PACCTOSTHHE
OT €r0 Macchl.



HccnenoBanre 3aBUCUMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIINX B MIPYKWHE M PE3UHOBOM 00pasIie, OT ux jAedopmMariiu.
WzyueHne NBHKEHUS CUCTEMBI Tell, CBS3aHHBIX HUTBHIO, IIEPEKUHYTOW Yepe3 NErKuii OJIOK.

Uzmepenne koadduipenTa TpeHus 1Mo BeIUIuHE yriaoBoro koaddumuenra 3aBucumoctu Fp(N).

HUccnenoBanne npmkeHus Opycka 10 HAKJIOHHOW TUIOCKOCTH C MIEPEMEHHBIM KO3 (OUITUEHTOM TPEHHSL.

W3ydenne ABrKeHUs rpy3a Ha Baly C TPEHUEM.

Tewma 3. Cratuka TBEpOTO TENA.

AbcomroTHO TBEpIOE Teno. [locTymarenpHOe 1 BpalaTelbHOe TBHKEHNE TBEPOTO Tella. MOMEHT CHITBI OTHOCUTEIFHO
ocu BpameHus. [1nedo cupl. CriockeHue cuil, MPIIOKEHHBIX K TBEpAOMY Teury. LleHTp TshkecTH Tema.

VYcnoBus paBHOBeCHs TBEPIOTO Tea.

YcroiunBoe, HEYyCTOHYHUBOE, O€3pa3InIHOE pAaBHOBECHE.

TexHHYecKHe yCTPOHUCTBA U TEXHOJIOTMUECKUE MPOLIECCHl: KPOHIITENH, CTPOUTENBHBIN KpaH, peléTyaThie
KOHCTPYKITHH.

JemoncTpanun. YcnoBus paBHoBecHs. Busl paBHOBeCHS.

Y4eHn4YecKHuil SKCIIEPUMEHT, 1a00paTOpHbIe PA0OTHI, MPAKTHKYM.

HccnenoBanue ycinoBui paBHOBECHUS TBEPIOTO TENIA, UMEIOLIETO OCh BPALLEHUSI.

KoncTpynpoBanue KpoOHIITEHHOB U pacy€T CUII YIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO IIIOMAAb OMOPHI.

Tema 4. 3aKOHBI COXpaHEHHUS B MEXAHUKE.

Nmnynsc MaTepraabHON TOUKHM, CHCTEMBI MaTepHaAIbHBIX To4eK. LIeHTp Macc cucTeMbl MaTepuaabHBIX Touek. Teopema
0 IBM)KEHUU IIEHTpa Macc.

NMiynbsc cuiibl U U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS! UMITYJIbCA.

PeakTnBHOE ABMIKEHME.

MomMeHT uMIybca MaTepualibHOM Touku. IIpeacTaBineHre o CoXxpaHeHHH MOMEHTa UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.
PaboTa cuiiel Ha MaJloM U Ha KOHEYHOM nepeMenienun. ['paduueckoe npeacraBieHne padOThl CHIIBL.

MOoOIHOCT CHIIBL.

Kunernueckas sHeprust MaTepuaibHON TOUKH. Teopema 00 M3MEHEHNH KMHETHYECKOH 3HEPTUU MaTepHaIbHON TOUKH.
[ToTeHuunanbHble 1 HEMOTEHIMAIbHBIE CUIIBL. [loTeHIIManbHast sHeprus. [loTeHnnansHas sHeprusa ynpyro
nedopMUpOBaHHOH MpY>KUHBL [loTeHIIManpHast SHEPTHs Tea B OTHOPOJIHOM TpaBUTAIMOHHOM Tolie. [loTeHnnanpHas
SHEprus Tela B IPaBUTAIIIOHHOM T0JIE OAHOPOAHOTO Imapa (BHYTPH U BHE mapa). Bropas kocMudeckas CKOpOCTb.
Tperbst KocMUYECKast CKOPOCTb.

CBsi3b paOOTHI HENOTEHITMAFHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW YHEPTUN CHCTEMBI TeNl. 3aKOH COXPaHEHHS
MEXaHUYECKON IHEPTUH.

Ynupyrue u Heynpyrvue CTOJIKHOBEHUS.

VYpaBHeHue bepHynnu uist naeanbHON KHUIKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUS MEXaHNUECKOH SHEPruH.
TexHHuUecKHe yCTPOHUCTBA U TEXHOJIOIMUECKUE MPOLIECCHI: ABUKEHUE PAKET, BOAOMET, KONEP, MPYKUHHBIM MUCTOJET,
THPOCKOTI, (UTYPHOE KaTaHHE Ha KOHBKaX.

HemoHcTpanuu.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBMXKEHUE.

M3MepeHne MOIIIHOCTH CUJTBI.

W3meHeHne sHepruu Tena npu COBEpIICHUH PaO0OTHI.

B3aumusle npeBpaleHuss KHHETUYECKON U MOTEHIMAIBHOM SHEPT U IPH JEHCTBUH Ha TEJI0 CHIIBI TSKECTU U CHIIBI
YIPYTOCTH.

CoxpaHeHne 3HepTuy py CBOOOTHOM IMaJECHUH.

Y4eHNUECKNH SKCIIEPUMEHT, JIa00PaTOPHBIE Pa0OTHI, TPAKTUKYM.

M3mepenne umiynbca Teaa 10 TOPMO3HOMY Iy TH.

W3mepenwne cuibl TATH, CKOPOCTH MOJIEIH JIEKTPOMOOMIIS M MOIITHOCTH CHITBI

TATH.
CpaBHEHHE U3MEHEHUS UMITYJIbCa Tella C UMITYJIbCOM CHIIBL.
UccnenoBanue coxpaHeHUsI UMITYJIbCa MPH YIIPYTOM B3auMOJIeUcTBUU. 3MepeHrne KUHETHYECKOU
SHEPruM Tejia 10 TOPMO3HOMY ITyTH.
CpaBHEHHE U3MEHEHUS MOTCHIIUAIBHON SHEPTUU MPYKUHBI C pAOOTON CHIIBI
TPEHUSI.

Onpenenenue padboOTHI CHITBI TPEHUS TPY ABIDKEHUH TEJa MO0 HAKJIOHHOW TIOCKOCTH.

Paznen 3. MonexynspHas GU3uKa U TEPMOAMHAMHKA.

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETUIECKON TEOPHH.

OCHOBHBIE TTOJIOXKEHUS MOJIEKYIIIpHO-KHuHeTH4IecKo# Teopuu (MKT), ux onmsitHOe 060ocHOBanme. uddy3us.
BbpoyHoBckoe nBuxkeHue. XapakTep JIBUXKEHUS U B3aUMOJICHCTBUS YacTHUll BellecTBa. Moiesii CTpOeHus ra3os,
KHUIKOCTEH U TBEPABIX TEN U 0OBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3THX Mojesel. Macca 1 pa3Mepsl MOJIEKYT
(atomoB). KonmmuecTto BemectBa. [locTostHHass ABOramapo.



TemmoBoe paBHOBecHe. Temmneparypa u crmoco0sl e€ n3mepenus. [llkama temmeparyp Llenmbcus.

Monenb neanbHOro ra3a B MOJIEKYJISIPHO-KUHETHUECKOM TEOpUH: YaCTHIIBI ra3a ABIKYTCA XaOTHUECKU U He
B3aUMOZEHCTBYIOT IpYT C APYTOM.

I"azoBrIe 3akoHEI. YpaBHeHne MeHaeneeBa—Kiamneiipona. AGcomroTHas Temneparypa (kana remmeparyp Kenppuna).
3akoH [anbToHa. M30mporieccsl B HIEaTbHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BeniecTBa. [ padudeckoe
MpeacTaBIeHUE N30MPOLIECCOB: U30TEPMa, H30X0pa, H300apa.

CBs13b MEXKIy JABJICHUEM U CPEIHEH KHHETUUECKOU 3HEPruel MOCTYNaTENbHOrO TEMIOBOrO JBUKEHUS MOJIEKY I
HeaTbHOTO Ta3a (OCHOBHOE ypaBHEHHNE MOJIEKYIAPHO-KHHETHYECKOH TEOPHH HI€ATbHOTO Ta3a).

Cpsi3b a0COJTIOTHOM TEMIIepaTyPhl TEPMOUHAMHYECKON CUCTEMBI CO CPEIHEH KHHETHUYSCKOM dHEpruen
MOCTYMATEIBHOr O TEILIOBOrO ABMKEHUS €€ YaCTHII.

TexHUYECKHE YCTPOHUCTBA M TEXHOIOTUIECKIE MPOIECCHI: TEPMOMETP, OapoOMeTp, MOTydeHHe HAaHOMAaTEPHAJIOB.
HeMoHcTpanuu.

Mopnenu JBMKEHUS 9acTHI] BemecTBa. Mojielib OpOYHOBCKOTO JBHKCHUSI.

Buneoponuk ¢ 3anucero pearsHOro OpOyHOBCKOTO nBMkeHus. Jnddysus sxumkocTei.

Mogens onbita [lITepHa. [TpuTsxenne MoaeKyJ.

Monenu kpuctajuindeckux pemérok. HaOmronenue u nccneqoBanyue H30MpoIeccoB.

Y4eHnYeCcKUil SKCIIEPUMEHT, 1a00paTOpHbIC PA0OTHI, MPAKTHKYM.

HccnenoBanne nporiecca ycTaHOBIIEHHSI TEIUIOBOTO PAaBHOBECHS IIPU TETIOOOMEHE MEXXTy TOpsiYei M XOJIOTHON BOIOM.
Wzyuenne n30TepMUIEcKoro mpoiecca (peKOMEH/I0BaHO UCTIONb30BaHue IHU(POoBoii TabopaTopun).

Uzyuenne nzoxopHoro npouecca. M3ydenne uzodbapuoro mpouecca. [IpoBepka ypaBHEHHsI COCTOSHHA.

Tema 2. TepmoauHamuka. TemnnoBbie MallIUHbL.

Tepmomunamudeckas (T/]) cucrema. 3aganre BHEITHAX YCIOBHH IS TEPMOAMHAMHYECKONW CHCTEMBI. BHeTHIE 1
BHYTPEHHHE MapameTprl. [lapaMeTpsl TEPMOIUHAMUYECKON CUCTEMBI KaK CpEIHUE 3HAUCHHSI BEIMYUH, OMKCHIBAIOIIUX
€€ COCTOSIHUE HA MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hagano tepmoanHaMuky. CaMOIIPOM3BOIbHAS PeNlaKCAIUs TEPMOJMHAMUYIECKONW CUCTEMBI K TETIIOBOMY
PaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TepMOJUHAMUKE — CHCTEMa ypaBHEHUM: ypaBHeHue MenneneeBa—Knaneitpona u
BBIpa)KCHHE ISl BHYTPEHHEH 3HEpruu. Y CJI0BHS MPUMEHUMOCTH 3TOH MOJIEIH: HU3KAsl KOHLICHTPAUsl YaCTHII, BEICOKUE
TeMIepaTypsl. BeipaxkeHue 151 BHyTPEHHEH SHEPTHH OJHOATOMHOTO WAEaIHHOTO Ta3a.

KBazucratndeckue u HecTaTUUECKHUE TPOIIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Beranciaerne paboThl 1o rpaduky mporiecca Ha pV-auarpamme.
Temonepenaya Kak crrocod N3MEHEHUsI BHYTPEHHEH YHEPTUN TEPMOINHAMHYECKOW CUCTEMBI 0e3 COBEepIIeHUS PaOOTHI.
KouBekuys, TemI0mpoBOAHOCTD, U3ITYUCHHUE.

KonuuectBo Temnotel. TemnoéMKocTh Tena. Y aenbHasi 1 MOJIsIpHas TEIUIOEMKOCTH BelllecTBa. Y paBHeHue Maiiepa.

VY aenvHas TEIIOTa CropaHusl TOIUTHBA. Pacu€r konmmyecTBa TEIUIOTH py Teronepenayde. [lonsatue 06 agmadbaTHOM
Tporiecce.

[epBblii 3ak0H TepMoAMHAMUKH. BHYTpeHHSst SHEprust. KonnuecTBo TEIIoTh U paboTa Kak Mepbl H3MCHECHUS
BHYTPEHHEU SHEPrUu TEPMOIUHAMUYECKOU CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKY JJI1 PABHOBECHBIX IPOLECCOB: YEPE3 3a1aHHOE PABHOBECHOE COCTOSIHUE
TEPMOJMTHAMUYECKON CHCTEMBI TPOXOAUT SAMHCTBEHHAS aqrabara. AOCOIOTHAS TeMIIEpaTypa.

Bropoii 3aK0H TepMOAMHAMUKY JJ1s HEPAaBHOBECHBIX TIPOIIECCOB: HEBO3MOXKHO TEPEAATh TEILIOTY OT 00JIee XOIOIHOTO
Tena kK Oosee HarpeToMy 0e3 kommeHcarun (Knaysuyc). HeoOpatumMocTs IpHpOIHBIX MTPOIECCOB.

ITpunnune! nevicrBus termnoBbix MamuH. KITJ[. MakcumansHoe 3Hauenue KIIJI[. Hukn Kapho.

DKOJIOTUYECKUE aCTIEKTHI UCIOIb30BaHUS TEIUIOBBIX IBUraTenei. TermnoBoe 3arpsi3HeHUE OKPYKaIoIIe cpebl.
TexHU4eCKHE YCTPONUCTBA M TEXHOIOTHIECKHE MTPOIECCHI: XOIOAMIBHHUK, KOHAUIIMOHED, TU3EIbHBIN 1 KapOropaTOpHBI
JIBUTATENH, TTApOBas TypOMHA, IOTYUYSHHE CBEPXHU3KUX TEMIIEPATYP, YTHIIN3ALNS «TEIUIOBBIX)» OTXOJIOB C
HCTIONB30BaHUEM TEILUIOBOTO HACOCA, YTHIM3aLUs OMOOPTaHMUECKOTO TOTUTUBA JUIsl BBIPAOOTKHU «TEIIIOBOW» U
3JIEKTPOIHEPTUH.

JeMoHcTpanuu.

UzmeHeHune Temnepatypsl IpU aquadaTH4eckoM paciinpeHun. Bo3mynHoe orHuBo.

CpaBHeHHE yIeNbHBIX TEITOEMKOCTEH BemecTB. CliocoObI M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HUccnenoanne agnabaTHOTO mpoIiecca.



KomnbroTepHbie MOJIEN TEMJIOBBIX ABUTATEICH.

Y4eHUUECKHH YKCIIEPUMEHT, JIA00OPAaTOPHBIE Pa0OTHI, MPAKTUKYM.

H3mepenue yaenbHOR TEIIOEMKOCTH.

HccnenoBanne nporiecca ocTeiBaHUS BellecTBa. VccnenoBanue agradaTHOTO Tporiecca.

W3ydenne B3anMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOIECHCTBHS M TEMIIEPATYPhl KUTICHHS KUAKOCTEH.

Tema 3. ArperatHble cocTOSIHUS BelecTBa. Da30BbIe MEPEXOIBI.

[TapooOpa3oBanue u KoHeH IS, VcriapeHne 1 KumeHue. Y JelbHas TeryIoTa mapooopa3oBaHMsL.

HaceuienHsle 1 HeHachIEHHBIE Tapbl. KauecTBEHHas 3aBUCUMOCTh IVIOTHOCTH U JABJIEHUS HACBILIEHHOTO Mapa OT
TEMIIEPaTypbl, UX HE3AaBUCUMOCTh OT 00BEMa HACKIIIICHHOTO TIapa. 3aBUCHMOCTh TEMIIEpaTypbl KUIICHHS OT JIaBJICHUS B
KUKOCTH.

BraxaOoCTh BO3ayxa. AGCOTIOTHASI U OTHOCHTEbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammmaeckue u aMopgHBIC Tena. AHU30TPOIHSI CBOUCTB KpHUCTaLIoB. [lnasnenne u
KpHUCTaIM3anus. Y aenbpHas Teriora miasneHus. Cyonnmanus.

Hedopmanmu tBEpIOTO Tena. Pactsokenne u cxxarue. Cnsur. Momxyns FOHTa.

IIpenen ynpyrux aedopMarui.

TennoBoe pacmmpeHue KUAKOCTeH U TBEPIBIX Tel, 00BEMHOE U JTUHEWHOE paclIupeHue. AHTAPMOHN3M TEIUIOBBIX
KoJIeOaHU YacTHIl BEIIECTBA KaK IPUYMHA TEINIOBOTO PaclIMpeHus Tel (Ha KaYeCTBEHHOM YPOBHE).

IIpeoOpazoBanne sHepruH B (ha30BBIX IepexoaxX. Y paBHECHUE TEILUIOBOTO OajaHca.

[oBepxHOocTHOE HaTsDKeHHE. KoadunmeHT moBepxHOCTHOTO HaTshkeHUs. Kammnisipable spnenus. JlaBienne nox
HCKPUBJIEHHON MTOBEPXHOCTHIO )kUaKkocTU. Dopmyina Jlamnaca.

TexHuueckue yCTPOHCTBA U TEXHOJIOTMUECKUE MPOLIECCH: KUAKUE KPUCTAILIbI, COBPEMEHHBIE MaTepUaJlbl.
HeMoHcTpanuu.

TeruoBoe pacimupenue.

CBoiicTBa HACHIIICHHBIX TAPOB.

Kunenne. Kunenne npu noHmKeHHOM JaBieHnH. V3MepeHne CHITbl ITOBEPXHOCTHOTO HATsHKEHUS. OTBITH C MBUTEHBIMA
MJIEHKAMU.

CmauuBaHue.

Kanunnsphasle siBneHusl.

Mopnenn HEHPIOTOHOBCKOM KHUIKOCTH.

Crioco0bl U3MEPEHUS BIAKHOCTH.

HUccnenoanne HarpeBaHus W TUIABJICHUS KPUCTAJUIMYECKOTO BeliecTBa. Buapl nedopmaruii.

Hab6mronenne Manbix aedopMarni.

Y4eHUUECKHI IKCIIEPUMEHT, JIA00OPAaTOPHBIE Pa0OTHI, TPAKTUKYM.

N3ydeHne 3akoHOMEpHOCTEN ncapeHus xuakocteil. i3mepeHne yienbHON TEII0ThI IUIaBISHHS JIbAA.

M3yueHue CBOICTB HACHIIEHHBIX HApOB.

Uzmepenne abCOMOTHOM BIaKHOCTH BO3/IyXa U OLIEHKA MACCHI TAPOB B MOMEIICHHH.

Uzmepenne ko3 dumienTa moBepxXxHOCTHOTO HATsDKeHMs. M3mepenne momyns FOnra.

HUccnenoBanne 3aBucuMocTy nehopMaIiy pe3HHOBOTO 00pasiia OT MPHUIIOKEHHON K HEMY CHITBL.

Paznen 4. DmekTpoMHaMHKa.

Tema 1. DnekTpudeckoe mosie.

OnexTpuzanus Teal U €€ NposiBICHNA. DINEeKTpUIEeCKUi 3apsa. J[Ba Buaa anekTpuieckux 3apsaoB. [IpoBoaHuky,
TUDIIEKTPUKH U TIOTYTIPOBOIHUKH. DJIEMEHTAPHBIN AIEKTPUIECKUN 3apsil. 3aKOH COXpaHEHHS IIEKTPHUIECKOTO 3aps/a.
B3anmopeiictue 3apsinoB. Toueunsie 3apsasl. 3akon Kymona. Dnekrpudeckoe mojie. Ero neiicTBre Ha 3JIEKTPUIECKUE
3apsAabl.

HanpsokéaHocTs anexTpudeckoro mois. [IpoOHsiii 3apsia. JIMHUN HAaNPsHKEHHOCTH 3NIEKTpUYECKOTo moiist. O THOpOIHOE
JIEKTPUIECKOE TI0JIE.

[ToTeHLIMaNnbHOCTD AMEKTPOCTATHUECKOTO MoJId. Pa3HOCTh MOTEHIMAOB U HanpskeHue. IloTeHIanpHas sHeprus
3apsa B aeKTpocTaTuueckoM mnose. [loTennuan anekrpoctaTuueckoro nosst. CBs3b HANPSXKEHHOCTH MOJISI U PA3HOCTH
ITOTEHIIHAIIOB JIJIS 3JIEKTPOCTATUIECKOTO MO (KaK OAHOPOIHOTO, TaK U HEOAHOPOIHOTO).

[IpuHIHKIT CYTIEPIO3UITUH STEKTPUIECKHUX TTOTEH.

[Tone ToueuHoro 3apsaa. [Tone paBHOMEpHO 3apsKeHHOM cdepbl. [lose paBHOMEPHO 3apsHKEHHOT0 0 00BEMY 1Iapa.
[Tome paBHOMEPHO 3apsHKEHHOM OECKOHEYHOHN TUIOCKOCTH. KapTHHBI THHWI HANPsSHKEHHOCTH 3THX TTOJIeH 1
SKBHITOTEHIIMATBHBIX TTIOBEPXHOCTEH.

[IpoBOAHMKH B 3JIEKTPOCTATHUECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aps/I0B.

JUAIEeKTPUKH B 3JIEKTPOCTATUYECKOM ToJie. JuanekTpuueckas MpOHUIIAeMOCTh BEILIECTBA.

Kongencarop. DmekTpoéMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TUIOCKOTO KOHAEHCATOPA.



[TapamrensHOE coeqnHeHne KOHAeHCcaTOpoB. [locnenoBaTensHOe coeTMHEHNE KOHIEHCATOPOB.
OHeprus 3apspKeHHOr0 KOHAEHCaTopa.
JIBr>KeHne 3apsyKeHHON 4acTHUIIBl B OJTHOPOJHOM JIEKTPUUECKOM IoJie. TeXHMUEeCKue yCTpOoCTBa U TEXHOJIOTMUECKUe
MIPOIIECCHI: ANMEKTPOCKOTI,
3IEKTPOMETD, NIEKTPOCTATHUECKas 3aIINTa, 3a3eMIIEHUE IIEKTPOIPHOOPOB, KOHIEHCATOPhI, reHepaTop Ban ne ['paada.
HemoncTpanuu.
YCTpOICTBO ¥ IPUHIIATT AEUCTBUS IEKTPOMETPA. DIEKTPHUUSCKOE ITOJIE 3aPsKEHHBIX MApUKOB.
DnexTprudecKoe Moje IByX 3apsDKEHHBIX IJIAaCTHH.
Mouenb anekTpocraTiuueckoro reaeparopa (Bau ae I'paada). [IpoBOIHUKH B 3JICKTPUYECKOM IOJIE.
OnexTpocTaTnyeckas 3amuTa.
Y cTpoicTBO U JIeHCTBUE KOHEHCATOPa ITOCTOSIHHON U IEpeMEHHON EMKOCTH.
3aBHCHMOCTD NIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPa OT IUIOIIAN IJIACTHH, PACCTOSHUS MEKAY HUMH U
JTUBJIEKTPUUECKON TPOHUIIAEMOCTH.
DHeprus MEKTPUUYECKOTO OIS 3apsDKEHHOT0 KOHAGHCaTOpa. 3apsaKa U pa3psaaKka KOHIEHCATOpa Yepe3 Pe3ucTop.
Y4eHndecKuil SKCIIepUMEHT, T1a00paToOpHBIE PA0OTHI, MPAKTHKYM.
OreHka cuil B3aUMOJIEHCTBUS 3apsHKEHHBIX Tedl.
Habnronenue npeBpalieHus SHEPTUM 3apsSHKEHHOT0 KOHAEHCATOpa B SHEPTHUIO H3IIyUSHHS CBETOAMOA.
N3yueHune npoTekaHus TOKa B LEIHU, COAEPKAIIEH KOHACHCATOP.
Pacnipenenenue pa3HOCTH OTEHIIMAIOB (HATIPSHKEHHS) TIPU TIOCTIEI0BATEIFHOM COETUHEHUN KOH/IEHCATOPOB.
Hccnenosanue pa3psaa KOHAEHCATOpa Yepe3 pe3ucTop.
Tema 2. [IoCTOAHHBIHN 3JIEKTPUYECKUHN TOK.
Cuna Toka. [TocTOSTHHBIN TOK.
VYcnoBus cyliecTBOBaHUS MOCTOSHHOTO JIEKTpUUecKoro Toka. Mcrounuku Toka. Hanpsxenune U u 9J1C E.
3axod Oma [71s1 yyacTKa LeIu.
DNeKTpUIecKoe COMMPOTUBICHNE. 3aBUCUMOCTh COMIPOTHBIIEHHUS OJHOPOIHOTO TIPOBOIHUKA OT €T0 JUTHHBI U TUTOIIA !
MIOTIEPEYHOTO CEYEHHS. Y IeNbHOE COMPOTHUBIIEHIE BEIIECTBA.
[TocnenoBatenbHOE, NapaieNbHOE, CMEIIAHHOE COETMHEHNE TPOBOIHUKOB.
Pacuér pa3BeTBNE€HHBIX dnekTpudeckux nenei. [lpasuna Kupxroda.
Pa6ora snexrpuyeckoro Toka. 3akoH J[xoyms—JIenna.
Mo1HOCTh 3JEKTPUYECKOT0 TOKa. TerioBasi MOIIHOCTb, BhIJIEsieMast Ha pe3UCTope.
OJIC 1 BHyTpeHHEE CONPOTUBIICHNE UCTOUYHUKA TOKa. 3akoH OMa 17151 IOJIHON (3aMKHYTOM) 3JIEKTPHUECKOMN LETH.
MomHoCcTh UCTOYHUKA TOKa. KOpOTKOE 3aMBIKaHHE.
Konpaencatop B 1enu NOCTOSHHOTO TOKa.
TexHu4eckne ycTpoHCTBa U TEXHOJIOTHYECKHE MTPOLIECCHL: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUMK EKTPUIECKOI
SHEPTHH.
JeMoHcTpanuu.
W3mepenue cuiibl TOKa U HaIPSKEHUS.
HccnenoBanne 3aBUCUMOCTY CHITBI TOKA OT HAMPSDKEHUS TSl PE3UCTOPA, JTAMITHI HAKaTUBaHUSI U CBETOIHO/IA.
3aBHCHMOCTD COTPOTUBIICHHUS MMIHHAPUIECKIX MPOBOJHIUKOB OT JUTHHEI, IIOMIA N TIONIEPEYHOTO CEUEHUS H
MaTepuana.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHUBIIECHUSI TP TOCTOSTHHOM HaNpsKEHHU.
IIpsimoe uzmepenue IIC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOIO AIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.
Crioco06s!I coefMHEeHNsT UICTOYHHUKOB Toka, D/1C b6arapeii.
HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKIY MOIIOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.
Y4eHn4YecKuil SKCIIEPUMEHT, 1Ta00paTOpHbIe PA0OTHI, MTPAKTHKYM.
HccnenoBanne cMemaHHOTO COSAMHEHNS PE3UCTOPOB. MI3MepeHre yaeIpHOTO COMTPOTHBICHUS TIPOBOTHIUKOB.
HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA OT HAIPSDKEHUS [T JTaMIIbl HaKaJIMBaHUSI.
YBenuueHne npeaesna n3MepeHus aMrnepMerpa (BOJIbTMETPa).
M3mepenne DJ1C v BHYTPEHHETO CONPOTHUBIICHUS HCTOUHHUKA TOKA.
HUccnenosanne 3aBucumoctd J{C rabBaHUYECKOT0 3JIEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMbIKAaHHH.
Hccnenosanne pa3HOCTH MOTEHIMAIOB MEXKIY MOIOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKa B LIETIH.
HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIITHOCTH UCTOYHHKA TOKA OT CHIIBI
TOKa.
Tewma 3. Toku B pa3nUUHBIX Cpenax.
OnexkTpuyeckas NPOBOAMMOCTE Pa3IMYHbIX BEIIECTB. DJICKTPOHHAs
ITPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTH CONPOTHBIIEHHUS METAJIOB OT TeMIiepaTypbl. CBEepXIPOBOANMOCTD.
OnexTprudecKkuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.



[NonynpoBogauku. Co6cTBEHHAs U IPUMECHAs! IPOBOANMOCTB ITOJIYIIPOBOJHUKOB. CBOICTBA p—N-TIEPEX0Aa.
[MonynpoBoJHUKOBBIE IPHOOPHI.

OJNEeKTpUYECKHI TOK B 3JIEKTPOIHTAX. DIEKTPOIUTHUECKAS TUCCOLIHALIMSL.

Onektponus. 3akoHbl Dapanest 11 JIEKTPOIN3a.

Onektpuyeckuil TOK B razax. CaMOCTOSITENBHBIM M HECAMOCTOSITENBHBIN pa3psijl. Pa3nuyHble TUIIBI caMOCTOSATENFHOTO
pa3psaa. Monuus. [lnasma.

TexHuyeckne yCTpOWCTBa U MPAKTUUYECKOE IPUMEHEHHUE: Ta30pa3psAHbIe JTaMIIbl, SIEKTPOHHO-Ty4YeBas TpyOKa,
MOJIYIIPOBOJHHUKOBBIE IPUOOPHI: N0, TPAH3UCTOP, (POTOANON, CBETOANO, TaJIbBaHUKA, PahUHUPOBAHUE MENH,
BBIIUTABKA AIFOMUHHS, JICKTPOHHASI MUKPOCKOITHSL.

JeMoHcTpanuu.

3aBHCUMOCTb COIIPOTHUBIICHUSI METAJIOB OT TeMIepaTypsl. I[IpoBOANMOCTD 3JIEKTPOIUTOB.

3akonsl anexkrponuza Oapanes.

HckpoBoii pa3ps ¥ IpOBOAMMOCTE BO3yXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U MOIYHIPOBOAHUKOB. OIHOCTOPOHHSISI IPOBOAUMOCTD ANOJA.

Y4eHNUEeCKUH IKCIIEPUMEHT, JIAO0PAaTOPHbIE PA0OTHI, IPAKTUKYM.

Hab6mnronenue anexTponusa.

Wzmepenue 3apsiia 0AHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUS TEPMOPE3NUCTOPA OT TEMIIEPATyPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH JHO/IA.

OuU3HYECKUN TPAKTUKYM.

CriocoObl n3MepeHus HPU3NUECKUX BETUUUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX H3MEPHUTEIBHBIX IPUOOPOB U
KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIOTHBIE H OTHOCUTEIHHBIC MOTPEITHOCTH U3MEPEHHUH (PU3UIECKUX
BenuurH. OLleHKa TPaHMII TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHHH, HCCIICAOBAaHUN 3aBUCUMOCTEH (PU3NUECKUX BEJIIMUMH, IPOBEPKa MPEII0KEHHBIX
runote3 (BBI0OOp M3 paboT, ONMMCAHHBIX B TEMAaTHICCKUX pasienax « Y YeHHIECKUN dKCIICPUMEHT, TaOopaTOPHBIE
paboTHI, TPAKTUKYM»).

MesxnpeaMeTHBIE CBSI3H.

Uzyuenue xypca ¢puzuku yriayonéHaoro yposss B 10 kiacce OCyIIECTBISETCS € YIETOM COAEPKaTEIbHBIX
MEXKITPEIMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTHKH, OHMOJIOTHH, XUMUH, Teorpadui U TEXHOJIOTUH.

MesxnpeaMeTHBIE MOHATHSI, CBSI3aHHBIE C M3Y4YEHHUEM METOIOB HAYYHOTO [TO3HAHUS: ABJICHNE, HAYYHbIH (aKT, THIIOTE3a,
¢u3nyueckas BeJIMYHHA, 3aKOH,

Teopus, HaOIIOACHUE, IKCIIEPUMEHT, MOAETIUPOBAHIE, MOAENb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHbIE
npubopsL, dpoBas nadoparopusi.

Maremaruka: perieHie cucteMsl ypaBHeHui. JInneiinas ¢pyHkuus, napadoina, runep0oia, ux rpaduky 1 CBOWCTBA.
Tpuronomerpudecknue QyHKIUH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUT'OHOMETPHUUIECKOE TOKAECTBO.
BekTopsl ¥ UX MPOEKIIMK HA OCH KOOPAHWHAT, CIIOKEHHUE BEKTOPOB.

Buonorust: MexaHnueckoe IBM)KEHHE B )KUBOW Npupoe, Tuddy3us, o0cMoc, TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIIOBOE
3arpsi3HEHHE OKPYXKAIOWIEeH Cpeabl, yTUIN3alus OHOOPraHMYECKOT0 TOIIMBA AJIS1 BBIPAOOTKH «TEIUIOBON» U
UIEKTPOIHEPI UM, IOBEPXHOCTHOE HATSKEHUE U KalIWJULIPHBIE SIBJIICHUS B IIPUPOJIE, MEKTPUICCKUE SIBICHUS B )KUBOH
npupoe.

XUMHSA: AUCKPETHOE CTPOSHHE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAS Macca, OJTy4YeHHE
HaHOMAaTEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U ra3oB, )KUAKUE KPUCTAIUIbL, SICKTPUUECKUE CBOWCTBA
METaJJIOB, JICKTPOJIUTUICCKAS TUCCOIMAIINS, TaTbBaHUKA, JIICKTPOHHAS MUKPOCKOIIHSI.

l'eorpadus: B1axXHOCTH BO3AyXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonorus: npeodpa3oBaHie ABMKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U JKHUAKOTO TPEHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKIMH (KPOHINTEHH, peréTyaTbie KOHCTPYKIIMH ), HCIIOH30BAHUE 3aKOHOB COXPAHEHHSI MEXaHUKH
B TEXHHKE (TUPOCKOI, BOIOMET U APYTHE), ABUTATENb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON
XOJIOAWIBHUK, KOHAWIHOHEP, TEXHOJIOTHHU TOIy4YeHHUs COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCIIC HAHOMAaTEpPHAJIOB, U
HaHOTEXHOJIOTHH, JIEKTPOCTaTHYECKas 3aIlUTa, 3a3eMJICHHE 3JIEKTPONIPUOOPOB, ra30pa3psiAHbIE TaMIIbl,
MIOJTYIPOBOJAHUKOBBIE TPHOOPEI, TaTbBAHUKA.

11 KJIIACC

Paznen 4. DnekrponruHaMuKa.

Tema 4. MarautHoe mone.

B3aumoseiicTBre TOCTOSTHHBIX MAarHUTOB U TIPOBOJTHUKOB C TOKOM. MarHuTHOE 1oJie. BekTop MarHuTHOH MHITYKITHH.
IIpuHIMTI Cynepno3uliii MAarHUTHBIX TT0JIeH. JIMHUKM MarHUTHOW MHAYKIUH.

MarsauTHOE 110JIe IPOBOAHMKA C TOKOM (TIPSIMOTO IIPOBOIHUKA, KAaTYIIIKH U KPYTroBOTro BUTKa). OnbIT Dpcrena.

Cuna Amrepa, e€ HalIpaBICHUE U MOAYb.

Cuna Jlopenma, e€ HampaBieHHE U MOIYJb. [[BiKeHNE 3apsDKEHHON YacTUITHI B OJHOPOHOM MarHuTHOM mofe. Pabora



cunsl JIopeHna.

MarnuTHoOe 1oJie B BemecTBe. DeppoMarHeTUky, mapa- U JHaMarHeTUKH.

TexHuueckue yCTpOHCTBA U TEXHOJIOTHUECKUE MPOIECChl: MPUMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB,
TeCTep-MYIbTHMET, IIEKTPOABUTATEND SIKOOH, YCKOPUTETH SJIEMEHTAPHBIX YaCTHII.

JeMoHcTpanuu.

Kapruna nuHUN MHIYKIIUH MAarHUTHOTO TI0JISI TTOJIOCOBOTO U TIOJIKOBOOOPA3HOTO ITOCTOSTHHBIX MArHUTOB.
Kapruna nuHU MarHuTHOW MHTyKITUH TIOJIS JJTMHHOTO TIPSIMOTO TPOBOIHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOHHKA,
KaTYIIKA C TOKOM.

B3anmopeiicTBue 1ByX MpOBOJTHUKOB ¢ TOKOM. Cria Ammepa.

HetictBue cunbl JIopeHIla Ha HOHBI ANIEKTPOIUTA.

Habmonenne nBmkeHns MydKa 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIHKI KEHCTBUS DIEKTPOUZMEPHUTEITHHOTO MPUOOPA MATHUTOIIEKTPUIECKON CUCTEMBI.

YYeHUYESCKUI SKCIIEPUMEHT, 1Ta00paTOPHBIC PA0OTHI, MTPAKTHKYM.

HccnenoBanne MarHuTHOTO TOJIS MIOCTOSIHHBIX MarHUTOB. VccnenoBaHue CBOMCTB (heppoMarHeTHKOB.
Hccnenosanue aeicTBUs MOCTOSHHOIO MarHuTa Ha pamMKy ¢ TokoM. M3mepenue cuibl Amrepa.

M3yuenune 3aBUCUMOCTH CHJIBI AMTIEpa OT CHIIBI TOKA.

OnpeneneHue MarHUTHOM MHAYKIMYA HA OCHOBE U3MEPEHUS CUJIbl AMIiepa.

Tema 5. DnexkTpoMarHuTHasE HHIYKIIHS.

SIBnenue >nekTpoMarauTHON HHAYKIMA. [IoTOK BekTopa MarHuTHOU HHAYKINH. DJIC uaayknnn. 3aKoH
sieKTpoMarHuTHoU nHaykiuu ®apanes. BuxpeBoe anekrpuyeckoe nojie. Toku Dyko.

O/1C uHAYKIUHN B TPOBOAHUKE, ABMKYIIEMCS. B OJJHOPOJTHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenna.

HNunyktuBHOCTH. KaTyllika HHIYKTUBHOCTH B IIETIH MMOCTOSTHHOTO TOKA.

SBnenue camounaykuuu. 3AC caMOMHAYKINH.

DHeprus MarHATHOTO TIOJIST KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE TI0JIE.

Texauueckne yCTpOHCTBA U TEXHOJIOTHUECKHE MPOIECChl: MHAYKITMOHHAS [1€4Yh, COJICHOU/I, 3aIUTa OT JIEKTPU3AINU
TEeJI MPU ABUKCHUHU B MATHUTHOM MOJIE 3€MJIH.

HemoncTpanumu.

Hab6mronenne siBieHust 37EKTPOMArHUTHOW HHTYKITHH.

Uccnenosanue 3aBucumoctd DJ{C HHAYKINN OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tamenne MaranTa B aTlOMUHAEBOH (MeIHON) TpyOe. SIBIIeHHe CaMOMHIYKITHH.

HccnenoBanue 3aBucumoctr IJ{C caMOUHIYKITUN OT CKOPOCTU U3MECHEHHSI CHIIBI TOKA B IICTIH.

Y4eHUYEeCKUI SKCIIEPUMEHT, 1a00paTOpHBIC PA0OTHI, MPAKTHKYM.

HccnenoBanne sSBIEHUS IIEKTPOMArHUTHOW MHAYKINHU. Ompeienenne HHIYKINA BUXPEBOTO MATHUTHOTO TTOJIS.
HccnenoBanne sBICHUS CAMOWHTYKITHH.

COopka MoJIeNy 3JIEKTPOMArHUTHOTO TEHEepaTopa.

Pasznen 5. Konebanus v BOJTHBL.

Tema 1. Mexanndeckre KoeOaHMs.

Konebarenbnas cuctema. CBOOOIHEIE KOJICOAHNUS.

lapmonnyeckue konebanus. KuHeMaTnieckoe v JUHAMAYECKOE ONKMCAaHUE. DHEPreTHIECKOe ONMCaHne (3aKOH
COXpaHEHHUS MEXaHWIECKOH 2HEpTHH ). BEIBOJ TMHAMUYECKOTO OMMCAHMS TAPMOHHYECKHUX KOJICOaHUH 13 UX
SHEPTreTUYECKOTO U KHHEMATUICCKOTO OTMCAHMUS.

Awmmntyna u ¢asza konedanuii. CBs3b aMILUTUTY/IbI KOJICOAHH UCXOTHOUM BEITMUMHBI C aMILTUTYIaMH KOJeOaHmid e
CKOPOCTH U YCKOPEHHUSI.

ITepron u wacroTa xKonebanuii. [leproa ManmbIx CBOOOTHBIX KOIeOaHNN MaTEMaTHIECKOTO MasTHHUKA. [lepros
CBOOOJIHBIX KOJICOAHUI TPYKUHHOTO MasiTHUKA.

[onsTre o 3aryxaromux kKonedanusx. BelHykaeHHbIe koieOanus. Pesonanc. Pesonancuas kpusas. Bimsaue
3aTyxaHUs Ha BUJ PE30HAHCHOMW KPUBOU. ABTOKOJICOAHUSI.

Texauueckne yCTpOHCTBA U TEXHOJIOTHYECKHE MPOIECChl: METPOHOM, YaChl, KQuelu, My3bIKaJIbHBIE HHCTPYMEHTHI,
ceiicmorpad.

HemoncTpanumu.

3anuce KoJie0aTeILHOrO ABHIKEHHS.

HaGuroieHre He3aBUCUMOCTH TIEPHO/JIAa MAJTBIX KOJICOAHUH rpy3a HA HUTH OT aMILTUTY/IbL.

HUccnenoBanne 3aTyxaromux KojaeOaHU 1 3aBHCUMOCTH TIEpH0J1a CBOOOTHBIX KOJIEOaHUH OT COMTPOTHBIICHUSI.
HccenenoBanne Kojebanmii rpy3a Ha MaCCUBHOM NIPYKUHE C METbI0 ((OPMUPOBAHUS MIPEACTABICHUN 00 HIeaTbHON
MOJIETN TIPYKUHHOTO MasITHHUKA.

3aKoH COXpaHEHUs SHEPTUH MPHU KoJIeOaHusIX rpy3a Ha npyxuHe. MccnenoBanue BEIHYKACHHBIX KOJCOaHUH.
Hab6mronenue pesonanca.



Y4eHndecKuil SKCIIepUMEHT, TabopaTopHbIe Pa0OThI, MPAKTHKYM.

Wzmepenne nepuojia cBOOOJHBIX KoJieOaHH HUTSHOTO M MPY>KWHHOTO MasiTHUKOB.

WzyueHne 3aK0OHOB IBMXKEHUS Tella B X0Z€ KoJieOaHMii Ha ynpyrom mnojasece. M3yuenne nBuXKeHUs] HUTSIHOTO MasiTHUKA.
[IpeoOpazoBanue SHEPTHH B IPYKMHHOM MasTHUKE.

UccnenoBanne yObIBaHUS aMIUTATY/IbI 3aTyXaIOMKX Kosiebanuii. MccienoBanre BEIHYKICHHBIX KOJIECOaHHIH.

Tema 2. DneKTpOMarHuTHbBIE KOJIEOaHMsL.

KonebartensHbiit kKoHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJIeOaHUs B HIEATbHOM KojeOaTelbHOM KOHTYype. Dopmyra
Tomcona. CBA3b aMIDIUTYABI 3apsA/a KOHAEHCATOpa C aMIUIATYI0H CHJIBI TOKA B KOJIe0aTeThHOM KOHTYDE.

3aKOH COXpaHEeHHUs SHEPTHH B HJICaIbHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaromye JIeKTpOMarHuTHbIE KoeOanusl. BeIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMsL.

IIepemenHbIi TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE U NEHCTBYIOLIEE 3HAUCHUE CUIIbI TOKA U HAIPSKEHUSA
IIpU pa3IudHOl GopMe 3aBHCUMOCTH IEPEMEHHOT0 TOKA OT BPEMEHH.

CunycouaansHbIN IepeMEHHBIN TOK. Pe3uctop, KoHneHcaTop 1 KaTyIIka HHAYKTUBHOCTH B LIETIH CUHYCOUJAIEHOTO
MepeMEeHHOro Toka. Pe3oHanc TokoB. Pe3oHaHc HanpsKeHU.

WneansabIid Tparnchopmatop. IIpon3BomcTBo, nepenada v moTpeOICHAE dICKTPHISCKON DHEPTHH.

OKOJIOrMYecKre pUCKU TIPU MPOU3BOJICTBE 3IEKTpo3Heprun. KynpTypa HCIoab30BaHus 3JIEKTPOIHEPTUU B
[TOBCETHEBHOM KU3HMU.

TexHHuecKHe yCTPOHCTBA U TEXHOJIOIMUECKUE MPOLIECCH: AIEKTPUYECKUN 3BOHOK, TEHEPATOP MIEPEMEHHOTO TOKA,
JIMHWUH 3JIEKTpoIepeaay.

HemoncTpanuu.

CB00OOIHBIE DIIEKTPOMATrHUTHBIE KOJIEOaHNSI.

3aBHCHMOCTD YaCTOTHI CBOOOTHBIX KOJeOaHUI OT MHAYKTHUBHOCTH U EMKOCTH KOHTYpA.

OcuumorpaMMbl 2IEKTPOMAarHUTHBIX KosieOaHuil. ['eHepaTop He3aTyXaroIuX eKTPOMarHUTHBIX KojeOanuid. Moens
3JIEKTPOMArHUTHOTO T€HepaTopa.

BriHyXeHHbIE CHHYCOHUIATbHBIE KOJIeOaHus.

Pesucrop, xaTymika HHIYKTUBHOCTH U KOHAEHCATOP B LIEMTH IIEPEMEHHOTO

TOKa.

Pe3onanc npu nociaeaoBaTeIbHOM COSIUHEHUH PE3UCTOPA, KATYIIKU

WHAYKTHBHOCTH M KOHJIEHCATOPA.

YCTpoCTBO ¥ MIPUHIIUIT ACUCTBUS TpaHCPOpMATOpa.

Mopens TUHUM JEKTPONEePEaAUN.

Y4eHndecKuil SKCIIepUMEHT, TabopaTopHBIe Pa0OTHI, MPAKTHKYM.

Wzydenue Tpanchopmaropa.

HccnenoBanne nepeMeHHOT0 TOKA Yepe3 MOCIEI0BATENbHO COEAMHEHHBIE KOHAEHCATOP, KAaTYIIKy M PE3UCTOP.
HabmoneHne sneKTpoMarHuTHOTO Pe30HAaHCa.

HUccnenoBanne paboThl ICTOYHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. MexaHn4eckue 1 3J€KTPOMarHuTHBIE BOJTHBI.

MexaHnuecKkue BOJIHBI, YCIOBUA UX pacrpocTpaHeHus. [lonepeunsle U npoaoiabHble BOAHBL [lepuos, ckopocThb
pacmnpocTpaHeHHs U IIHHA BOJHBL. CBOHCTBA MEXaHHYECKUX BOJIH: OTPaKEHUE, IPETOMIICHIE, HHTeP(EPEHITUS U
TQpaxIys.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3Byka. [llymoBoe 3arpsiz3HeHHE OKPYKAIOLIEH CPebl.
DNeKTpOMarHUTHBIE BOJTHBI. Y CJIOBUS U3TYUYSHHS DIEKTPOMATrHUTHBIX BOJH.

B3aumnas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH: OTpaKeHHUE, IPEIOMIICHUE, MOJSIpU3alus, HHTep(EepeHIN U TUPPaKIHSL.
[Ikana 37eKTpOMarHUTHBIX BOJIH. [[ppuMeHeHne 21IeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUIHKTIEL pannoCBs3u U TeneBUAeHM. Pagronokamus. DIeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KAIOIIEH cpeibl.
TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: My3bIKaJIbHbIe HHCTPYMEHTBI, pajap, paauonpuéMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-meus, ynbTpa3ByKOBasi AMATHOCTHUKA B TEXHUKE H MEHIIUHE.

JeMoHcTpanuu.

O6pazoBaHue U pacrpoCcTpaHeHHEe MOMIEPEYHBIX U POIOIBHBIX BOIH. KojeOumomieecs Teno Kak HCTOYHUK 3BYKa.
3aBUCHMOCTD JJIMHBI BOJIHBI OT YacTOTHI Kosiebanuil. Habmonenne oTpakxeHus! U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.
Habmonenne natepdepeHnny 1 Tupakind MEXaHHIECKIX BOJTH. AKYCTHYECKHAN pe30HaHC.

CBoiiCcTBa ynbTpa3ByKa U €ro IpuMEHEeHHE.

HaGuroieHre cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYON M YaCTOTOW KOJICOaHUH.

UccnenoBanne CBONWCTB 3NIEKTPOMArHUTHBIX BOJH: OTPAKEHUE, PEIIOMIICHUE, MOJISpH3ans, Au(pakius,
HHTEpEPEHITHS.

OO0HapyxeHre HHPPAKPACHOTO U YIbTPA(PHUOICTOBOTO U3ITyUCHHH.

Y4eHNUeCKHH IKCIIEPUMEHT, JIA00PaTOPHBIE Pa0OTHI, TPAKTUKYM.



MN3ydeHue napaMeTpoB 3ByKOBON BOJIHBI.

Nzyuenue pactpocTpaHeHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsiMonuHeliHOE pacipocTpaHEHUE CBETA B OMHOPOAHOM cpene. JIyd cBeTa.

ToueuHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpaXkeHus cBeTa. [locTpoenue n3odpaxenuil B iiockoM 3epkaie. Chepuueckue 3epkaa.
[Ipenomiienue cBeta. 3aKOHBI IPEJIOMIICHUS CBETA. AOCONIIOTHBIH MToKa3aTensb npesnomieHus. OTHOCUTEIbHBINA
II0Ka3arenp npestomieHns. [JocTosHCTBO 4acTOTHI CBETa X COOTHOLIEHHUE JUIMH BOJIH IIPH [IEPEXoie
MOHOXPOMAaTHYECKOT'O CBETA Yepe3 TPaHHIly pa3iena ABYX ONTHUYECKUX Cpel.

Xon nmyyeii B npusme. ucnepcus cBera. ClioKHBIN cocTaB 0eoro cBera.

IIBer.

[TonmHoe BHyTpeHHee oTpakeHue. [IpenenpHbIi yroi MoJHOTO BHYTPEHHETO OTPaKEeHHUS.

CoOwuparomye u paccenBaronne IMH3bL. ToHKas MuH3a. POKYCHOE PaCcCTOSHIE M ONTHYECKas! CHIa TOHKOW JINH3BL.
3aBUCUMOCTbH (POKYCHOT'O PacCTOSIHUS TOHKOH c(hepruecKOi JIMH3bI OT €€ FeOMETPUU M OTHOCUTENIFHOTO ITOKa3aTes
IIPEIOMIICHHUS.

DopMyIia TOHKOH JINH3BL. Y BEIMUYEHUE, 1aBAEMOE JTUH301.

Xon nyya, IpoIIeIIero JUH3Y oA MPOU3BOIBHBIM YIJIOM K €€ INIaBHOH onThieckoi ocu. [locTpoenne n3odpakeHuid
TOYKH U OTPE3Ka NPAMON B COOMPAIOLINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

Onrtuueckue npubopsl. Pazpemaromast criocoOHOCTb. [71a3 Kak onTUYecKas cucTeMa.

[Ipenensl npUMEHUMOCTH F€OMETPUIECKON ONITHUKU.

Bounnosas ontuka. Uarepdepenuus cera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHSI HAOIIOIEHUS MAKCUMYMOB U
MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOT'€pEHTHBIX MCTOYHHUKOB. [IprMeps! Kimaccniaeckux
HHTEPPEPEHLMOHHBIX CXEM.

Hudpaxums ceera. Judpaknuonnas pemérka. Y cnoBrue HaOMOACHUS INIABHBIX MAaKCUMYMOB TIPH MaJACHUH
MOHOXPOMAaTH4ECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckne yCTpONUCTBA U TEXHOJIIOTHUECKHE MPOLIECCHI: OUKH, JIyTa, IEPUCKOIL, (OToanmnapar, MUKpOCKOIL,
IIPOEKIMOHHBIN amnapar, IPOCBETICHUE ONITUKHU, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS peIIETKA.

HeMoHcTpanuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMiIeHus CBETa.

Habnronenue noiaHoOro BHyTpeHHEro oTpaxkeHusi. MoJienb CBeToBOAA.

HccnenoBanne xo1a CBETOBBIX MTyYKOB Yepe3 MIIOCKOMAPATUIETbHYIO TUIACTUHY U MPU3MY.

HUccnenoBanue cBoicTB M300paskeHHid B IMH3aX. MoIE MUKPOCKOTIA, TEJIECKOA.

Hab6monenue natepdepeHium ceeta. HabmroaeHre BeTOB TOHKKX IEHOK. HabmoneHrne qudpakiiuy cBeTa.
Wzyuenne nudpakimonnoit pemérku. Habmonenue nudpaxknuonHoro cuextpa. Hadmronenue nucnepcuu cBera.
Habnronenue nonspusanuu cBera.

[Ipumenenue MoNIsAPOUIOB ANl U3YUECHHUS] MEXaHMUECKUX HANPSKEHUH. YUeHHUECKHH SKCIIEPUMEHT, JIabOpaTOpHBIE
pa0oThl, npakTUKyM. Vi3MepeHne nokasaresis IpeIoMIICHUS CTEKIIA.

Hccnenoanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BelecTBa (Ha MPUMEPE KUAKUX JIMH3).

Uzmepenne HoKyCHOro pacCTOSHUS paCCEUBAIOIIUX JINH3.

[onmy4enue n3o0pa’keHus: B CUCTEME U3 IIJIOCKOTO 3epKajia 1 JIuH3bl. [lonyyeHne n3o00pakeHus B CUCTEME U3 IBYX
JINH3.

KoHncTpynpoBaHue TeNeCKOMMUYECKUX CUCTEM.

Habnronenue audpaxkunu, nHTEpPEPEHLUH U TOJIIpU3aLUH cBeTa. M3ydueHune nonsprusanuy cBeTa, OTpaXkEHHOTO OT
MTOBEPXHOCTH AU3JIeKTprKa. V3ydenne naTepQepeH iy Ja3epHOro H3TydeHHs Ha ABYX MIENAX.

Hab6nronenue nucnepcun.

Habnronenue u nccnepoBanre TuppakimoHHOTO crieKTpa. Vi3MepeHue AIMHbI CBETOBOM BOJHEI.

ITonmy4enue criekTpa U3Iy4YeHNsI CBETOUOAA IPU ITOMOIIX AN(PAKINOHHON PEIIETKY.

Paznen 6. OcHOBBI cienManbHON TEOPHUH OTHOCHUTEIBHOCTH.

I'panu1p! NpUMEHNMOCTH KJIacCHUECKO MexaHukH. [TocTynaTel ciennanbHOM TEOPHUH OTHOCUTENBHOCTH.
[IpocTpancTBeHHO-BpeMeHHO nHTEepBal. [IpeobpazoBanus Jloperna. YcnoBue npuanHHOCTH. OTHOCUTENFHOCTH
OJTHOBPEMEHHOCTH. 3aMe/JIEHnE BPEMEHH M COKPAIeHUE JTUHBI.

OHeprus 1 UMITYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBsI3b Macchl € 3HEPIHEH M UMITYJIBCOM PEIATUBUCTCKON YaCTHLIBL. DHEPTHUS IIOKOS.



TexHHYecKkHe yCTPOHCTBA U TEXHOJIOIMUECKHUE MPOIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3apsKCHHBIX YaCTHULL.
Y4eHUUECKHH YKCIIEPUMEHT, JIA00OPAaTOPHBIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHue UMITYJIbCa U SJHEPTUH PEISITUBUCTCKUX YacTHll (10 poTorpagusaM TPEKOB 3apsKEHHBIX YACTHUI] B
MarHUTHOM IIOJIE).

Paznen 7. KanToBas ¢usuka.

Tema 1. KopryckynisipHO-BOJHOBOH Tyalu3M.

PaBHOBecHOE TeroBoOe M3MydeHue (M3TydeHne aOCOIITHO YEPHOTO Tela).

3axoH cmemenus Buna. ['nmoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPTHS U UMITYJIBC (HOTOHA.

®otoaddexr. Onpiter A. I'. Ctonerosa. 3akonsl horoaddexra. YpaBHenue Ditnmreiina ans pororddexra. «KpacHast
rparuma» dpotodddexra.

[aBnenue cBeTa (B 4aCTHOCTH, JABJICHHE CBETA HA a0COIIOTHO TOTJIONIAIOIIYIO0 U a0COIOTHO OTPAXKAIOIIYIO
noBepxHOcTh). OmnbiTel I1. H. JleGenena.

BonHoBeIe cBoiicTBa yacTuil. Bomusl ne bpoiiis. nvnHa BoiaHb 1e Bpoiins u pa3Mepsl 0071acTH JTIOKaTH3AHH
IBIDKYTIEHCS 9acTHIIBL. KopImycKyIsapHO- BOTHOBOH Iyann3M. Jndpakims 3JeKTPOHOB Ha KPUCTAIIIAX.
Crnennduka m3mepennit B Mukpomupe. CooTHoIeHus HeonpeaenénHoctei [ eiizenbepra.

TexHuyeckue yCTpOUCTBA U TEXHOJIOTHUECKHE MPOLECCHI: CIIEKTPOMETP, POTOIIEMEHT, (POTOAATINK, TYHHEIbHBIN
MHUKPOCKOII, COTHEYHAs Oarapesi, CBEeTOIHO/.

HeMoHcTpanuu.

®oToad ekt Ha ycTaHOBKE C LIMHKOBOM TutacTHOW. MccnenoBanue 3akoHOB BHeIIHETo poTtoaddekra.
HccnepoBanue 3aBUCUMOCTH COPOTUBIICHUS OJYIPOBOJAHUKOB OT OCBEILIEHHOCTH.

Ceeromnon. ConHeunas GaTapes.

Y4eHUUEeCKHH IKCIIEPHUMEHT, JIA00PaTOPHBIE Pa0OTHI, TPAKTUKYM.

HUccnenosanue potopesucTopa.

M3mepenne moctossaHOM [11anka Ha ocHOBE uccnenoBanus Gpotodddekra. Mccmenopanme 3aBUCHMOCTH CHITBI TOKA
4yepe3 CBETOIMO OT HanpspkeHus. Tema 2. dusnka aroma.

OMBITHI 110 UCCIIENOBAHUIO CTpOeHUs aTtoma. [lnanerapHast monens aroma Pesepdopaa.

[ocrynarter bopa. U3nydenne u mornomierrne (hOTOHOB MIPH MEPEXO/IE aTOMa C OJTHOTO YPOBHS SHEPTUHU HA APYTOM.
Buner ciektpoB. CriekTp ypoBHe# sHeprun atoMa Bogopoaa. CnoHTaHHOE M BRIHYKACHHOE H3lTydeHHne cBeta. Jlazep.
TexHu4eckne ycTpoicTBa U TEXHOJIOTUYECKHE MPOLECCHI: CIIEKTPAIbHBIN aHAIN3 (CHEKTPOCKOIT), J1a3ep, KBAHTOBBIN
KOMIIBIOTED.

JeMoHcTpanuu.

Mouens onbita Pesepdopna. HabmoneHue muHeHYaThiX CIICKTPOB.

VYcTpoiicTBO U AeiicTBHE CUETUMKA HOHU3UPYIOMKX yacTull. OnpeieneHre JUIMHBI BOJIHBI Ja3€PHOTO M3JTy4EHUs.
Y4eHndecKuil SKCIIEpUMEHT, Tab0paTOpHbIe PAOOTHI, MPAKTHKYM.

Hab6mronenme nuHedvyaToro crekTpa.

HUccnenoBanue criekTpa pa3peKeHHOT0 aTOMapHOTO BOJIOPO/a U M3MEpPEHUE MOCTOsIHHOW Pundepra.

Tema 3. ®u3nka aTOMHOTO SiApa U JIEMEHTAPHBIX YaCTHULI.

Hyxmonnas monens sinpa I'etizendepra—MBanenko. 3apsn sapa. MaccoBoe gucio siapa. M30Tomsl.
PagnoaxtuBHOCTB. Anb(ha-pacnan. DNeKTPOHHBIH U MO3UTPOHHBIN OeTa- pacnaa. [laMMma-u3iryueHue.

3aKOH paJuoaKTUBHOIrO pacnaja. PaguoakTuBHbIE H30TOIBI B TpHpoie. CBOWCTBA HOHU3HPYIOLIETO H3ITyUEHUs.
Bimsiavre pagrioakKTHBHOCTH Ha KMBBIC OpraHu3Mbl. EcTecTBeHHBIN (hOH m3nyueHus. Jlo3uMeTpusi.

OHeprus CBs3W HYKJIOHOB B siipe. SlnepHblie cuibl. Jledext Macco sapa.

SAnepusie peakuuu. [enenue u cunres saep. AnepHoie peakTopsl. [IpobiemMsl ynpaBiseMoro TEpMOSAEPHOTO CHHTE3A.
OKOJIOTUYECKUE ACTIEKTHI Pa3BUTUS SIACPHON SHEPTETUKU.

MeTop! perucTpanyy 1 UCCIeI0BaHMs 3JIeMEHTAPHbBIX YaCTHII.

DyHAaMEHTaJIbHbIE B3aUMOJEHCTBUS. baproHbI, ME3OHBI U JIENTOHBI.

IIpencrasnenue o CtanaapTHoil Mmoaenu. KBapk-riatooHHas MOJIEAb aIpOHOB.

®dwuzwnka 3a npenenamu CtangapTHOW Monenn. TEMHas MaTepus U TEMHAST YHEPTHU.

EnnacTBO rzHyeckoit KapTUHBI MHpa.

TexHudeckne ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: T03UMETp, Kamepa BuibcoHa, sAepHbIi peakTop,
TEPMOSICPHBIN peakTop, aToMHast 00M0a, MarHUTHO- Pe30HAHCHAsI TOMOTpadusl.

Y4eHUUECKHH IKCIIEPUMEHT, JIA00PATOPHBIE Pa0OTHI, MPAKTUKYM.

UccnenoBanne TpekoB yacTull (10 TOTOBBIM (OTOrpadusiM).

Hccnenoanne paguoakTHBHOTO (pOHA ¢ UCTIOIB30BaHUEM A03UMeTpa. M3yuenue mornomienns Oera-4acTuiy
ATFOMUHUEM.

Paznen 8. DneMeHTH aCTPOHOMHH U aCTPOPU3HKH.



Oransl pa3BUTHS acTpoHOMUH. [IpuKiTagHOEe M MEPOBO33pEeHYECKOE 3HAUEHNE aCTPOHOMHH. [ [pPMEHNMOCTh 3aKOHOB
(bu3uKy U1 00BSICHEHHST TPUPOJIBI KOCMUYECKUX 00BEKTOB.

MeTtoap! acCTpOHOMHUYECKUX HccneqoBaHUNA. COBpEeMEHHBIE ONTHUECKHE TEJIECKOIBI, pailOTEIECKOIIbI,
BHeaTMoc(hepHast aCTpOHOMUSI.

Bun 38é€3nH0r0 Heba. Co3Be3nus, sipKue 3BE3/1bI, IUTAHETHI, UX BUANMOE IBHKEHHE.

ConHeyHas cuctema.

Connue. ConHeuHas akTUBHOCTb. VicTounnk 3Heprun CosHiia 1 3B€311. 3BE3/1bI, X OCHOBHBIE XapaKTEPHUCTHKH.
Juarpamma «crieKTpaJibHbIN Kj1acc —

CBETUMOCTEY. 3BE3/IbI IVIABHOU II0OCIIEA0BATEILHOCTH. 3aBUCHMOCTE «MAacca — CBETUMOCTE» IS 3BE3/] IJIaBHOM
MocIeA0BaTENBHOCTH. BHyTpeHHee cTpoeHne 38E311. CoBpeMEHHBIE MPEACTABIECHUS O IPOUCXO0XKIEHUH U HBOJIIOLIUI
ConHua u 3B€37. ODTalbl )KU3HU 3BE3.

Mneunsrit [1yts — Hamra [Manmaktuka. [lomoxxenne u apmwkenne Comana B ['anaktuke. TUIB ratakTHK. Paguoranaktuku
1 KBa3aphel. YEpHbIE OBIPHI B sApaxX rajJakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa00ua. Pazoeranue ranakTuk.

Teopust bonbiioro B3psiBa. PennkroBoe uzityueHue.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka. Hepeménasie mpo0iieMbl aCTpOHOMHUH.

VYuennueckue HaOIIOICHHS.

Habmonenus 38€31H0T0 HeOa HEBOOPYKEHHBIM TJIA30M C UCTIOIB30BAHHEM KOMIIBIOTEPHBIX MPUIIOKEHUH IS
OTIpe/IeNICHHs TIOJI0KEHHsI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3 st CeBEpHOTro MOTyIapus U
SIPKUE 3BE3MBL.

Habmonenus B Teneckon JlyHbl, MIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOTICHHIA.

DU3HYECKUN TPAKTUKYM.

CrniocoObl n3MepeHHst GU3NUECKUX BETUUNH C UCIIONB30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX H3MEPHUTENBHBIX IPUOOPOB
KOMITBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTEIIbHBIC OIPEIIHOCTH U3MEPEHUH (PU3UIECKUX
BenmurH. OneHKa TpaHuIl TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHHI, HCCIIEAOBAHUN 3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH, TPOBEPKa MPEII0KEHHBIX
rurnote3 (BbIOOp U3 paboT, ONMMCaHHBIX B TEMATHYECKHUX pa3zeiax «YUeHUIeCKUH SKCIIEpUMEHT, Ja0opaTopHbIe
paboTHI, TPAKTUKYM» ).

O6o06marormiee MOBTOPEHNUE.

O60011eHne U cucTeMaTH3alKs COAEPKaHUs Pa3IesioB Kypca « MexaHuKay,

«MonekynsipHas pU3UKa U TEPMOAMHAMHKAY, « DNEKTpoIuHaMuKay, «Konedanus u BoiaHb», « OCHOBBI CIICIMATBHON
TEOpPUHN OTHOCUTENBFHOCTIY, «KBaHTOBas hu3nKa», « IJTE€MEHTHI aCTPOHOMHUH U aCTPOPHUIUKI.

Ponb ¢pu3uKH 1 aCTPOHOMHHU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAIbHOM U 3THYECKON cdepax AesTeIbHOCTH
YeJI0BeKa, pOJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOM HAYYHOW KapTUHE MUPA, 3HAYCHUE ONMHUCATEIBHOM,
CUCTEMaTU3UPYIOLIeH, O0BICHUTEIHHON 1 MMPOTHOCTHYECKOH (pyHKINI Qr3ndeckoii Teopuu, poib GU3NIECKON TeOprun
B ()OPMUPOBAHHY TIPEJICTABICHUN O PU3MUECKON KapTHHE MHPA, MECTO (PU3UIECKON KApTHHBI MUpPa B OOIIEM DSy
COBpPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE.

MexnpenMeTHbIE CBSI3H.

Mzyuenne xypca pusukn yriyoaéaHoro ypoBHs B 11 Kiacce OCymEeCTBIISETCS C YIETOM COACPKATEITBHBIX
MEXIPEAMETHBIX CBS3EH ¢ KypcaMu MaTeMaTHKH, OHOJIOTHH, XUMHH, Teorpapiu U TEXHOJIOTHH.

MesxnpeaMeTHbIE OHATHSI, CBSI3aHHbIE C U3YyYEHHUEM METOI0B HAYYHOT'O MTO3HAHUS: SABJICHNE, HAYUHbIH (aKT, THIIOTE3a,
(hm3nyeckas BeNMM4MHA, 3aKOH, TEOPH:, HAOIIOJIeHHE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IEIh, NU3MEPEHHE,
MOTPENTHOCTH U3MEPEHUH, H3MEPHUTENbHBIC PUOOPHI, ITUdPOBast 1adbopaTopus.

Maremaruka: penieHie CUCTeMbl ypaBHeHHN. TpuroHoMeTprueckie QyHKINU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIMHU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.
[IponsBoanslie 3nemMeHTapHbIX GyHKIHA. [Ipr3HaKy mogodus TpeyroibHUKOB, ONpeaesIeHUe TIIOMAAN TUIOCKUX GUryp
1 00béMa Tell.

Buonorus: anexrpruueckue sIBICHUS B )KUBOW IIPUPOJIE, KOJieOaTeIbHbIC IBMXKEHHSI B )KUBOU MIPUPOE, SKOJIOTHUECKHUE
PUCKHU ITPU MPOU3BOICTBE 3JIEKTPOIHEPIHU, FIEKTPOMArHUTHOE 3arpsi3HEHNUE OKPY KAIOLIEH Cpelibl, yIbTPa3ByKOBast
JIUArHOCTHKA B MEANLIMHE, ONTHYECKHUE SIBIICHUS B )KUBOI PHpOIE.

XUMHA: CTPOCHUE aTOMOB U MOJIEKYJI, KpHCTAIIMYECKask CTPYKTypa TBEPIABIX TEIl, MEXaHU3MBbI 00pa30BaHuUs
KPUCTAJUTMYECKON PEIETKH, CIIEKTPAbHBIN aHanu3. [ eorpadus: MarHUTHBIE TIOTIOCA 3EMITH, 3aJIEKH MAaTHUTHBIX PY/I,
(hoTochéMKa 3eMHOI MMOBEPXHOCTH, cericMorpad.

TexHonorus: NpuMeHEeHNe MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMarHUTOB, AJIEKTPOABUTaTENb SIko0u, TeHepaTop
MEPEMEHHOr0 TOKA, MHAYKIIUOHHAS T1€4b, JIMHUU 3JIEKTPOIEepeaay, 3JeKTPOABUraTeb, pajap, paIuonpuEéMHIK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-meus, ynpTpa3ByKoBasi AMarHOCTHKA B TEXHHUKE, TPOSKIIMOHHBIN armapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAs OaTapes, CITy THUKOBBIE TPUEMHHKH, SIIEPHAS] SHEPTeTUKA U IKOJIOTUIECKUE aCTIEKTHI
€€ pa3sBUTHSL.



IINTAHUPYEMBIE PE3VJIbTATBEI OCBOEHI A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE CPEJJHET'O
OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VIJIBTATHI
JIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS Y4eOHOTO mpeamera « DH3HuKay JOKHBI OTPaXKaTh TOTOBHOCTh M CHOCOOHOCTD
00yJaroIIMXCsl PyKOBOJICTBOBATLCS COPMUPOBAHHON BHYTPEHHEH MO3UIUEH TUUHOCTH, CHCTEMOW IIECHHOCTHBIX
OpHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX yOEXKIEHUI, COOTBETCTBYIOIIHMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o01ecTBa, pacIMpeHne KU3HEHHOTO OIBITA M OIBITA IEATEIBHOCTH B TIPOIIECCE Pean3aliii OCHOBHBIX HAIIPaBICHUI
BOCIIMTATENIbHOM JESTETFHOCTH, B TOM YHCIIE B YAaCTH:

TPAKIAHCKOIO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOHN TO3UIIUU 00YYArOIMIErocs Kak aKTHBHOTO W OTBETCTBEHHOTO WIEHa POCCHUICKOTO
o011ecTBa;

MIPUHSATHE TPAAUIIMOHHBIX 00IICUEIOBEYSCKUX TYMAHUCTUYCCKUX M JICMOKPATHUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIETENILHOCTh B MHTEPECAX TPAKIAHCKOTO OOMIECTBA, Y4aCTBOBATh B CAMOYITPABIECHUH
B 00pa3oBaTeIbHON OpraHu3aIlng;

YMCHHE B3aUMOJICHCTBOBATh C COIUAIbHBIMA HHCTHTYTaMU B COOTBETCTBUH C X (DYHKIIUSAMHU M Ha3HAYCHHUEM;
TOTOBHOCTh K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIHHOCTH.

MaTPUOTUYECKOIO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUICKOHN IPpaXkIaHCKOH WACHTHYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYAaPCTBECHHBIM CUMBOJIAM, IOCTHXKCHHUSIM POCCUHCKUX YUEHBIX B 00JaCTH (PU3HKH U
TEXHUKE.

JTyXOBHO-HPABCTBECHHOT'O BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TMTOBEICHHS;

CIOCOOHOCTB OIIEHWBAThH CHUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHYsI, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH, B TOM YHUCJIE B J€ATEIBHOCTU YUYEHOTO;

OCO3HaHHEe JIMYHOTO BKJIaJa B IOCTPOCHNE YCTOWYMBOTO Oy IyLIero.

ACTETUYECKOTO BOCTIUTAHUSA:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKITIOYAst 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIEro GU3NIeCcKOr HayKe.
TPYZAOBOTO BOCITUTAHHA:

HHTEPEC K Pa3Iu4HbIM chepam Mpo(eCcCHOHATBHON IEATSIILHOCTH, B TOM YHCIIC CBA3aHHBIM C (PU3UKOH M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBII BHIOOD Oy mymieit mpodeccru u pean30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE TUIAHBL;
TOTOBHOCTH M CIIOCOOHOCTE K 00pa30BaHUIO M caMOOOpa30BaHMUIO B 00JIacTH (DM3WKHU Ha MPOTSHKCHUH BCEH JKU3HM.
9KOJIOTHYECKOT'O BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH 3KOJIOTHUECKON KYyIBTYPHI, OCO3HAHUE III00ATLHOTO XapaKTepa SKOJIOTHICCKHUX MPo0IeM;
IJIJAHUPOBAHKE U OCYLIECTBICHHUE NEHCTBUI B OKPYXAIOLIEH Cpelie HA OCHOBE 3HAHUS LEIed yCTOMUYMBOIO Pa3BUTUSA
YeJIOBeUeCTBa;

pacIIMpEeHUE OIbITA ACSITSILHOCTH SKOJIOTHYSCKOM HATIPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHMI 10 (PU3HKE.
LIEHHOCTH HAYYHOTO MMO3HAHHUSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NIECKON HAYKH;
0CO3HAaHWE IEHHOCTU HAyYHOH e TeILHOCTH, TOTOBHOCTH B MpoIecce M3y4eHUs (PU3NKU OCYLIECTBIATH MPOSKTHYIO U
HCCIIEA0BATENBCKYIO JEATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

[lo3naBaTenbHBIE YHUBEpCANIbHBIC YUeOHbBIE eiicTBUS ba3oBbie Tornueckue eiCTBHS:

CaMOCTOSITENbHO (YOPMYIMPOBATH U aKTYAJIU3UPOBAThH IPOOIIEMY, pacCMaTpUBAaTh €€ BCECTOPOHHE;

OTIPENIETIATH LIEH AeSITETFHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPHH UX JOCTH)KEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pACCMATPUBAEMBIX (DM3MUYECKHX SIBIICHUSX;

pa3pabaTeIBaTh IJIaH PELICHUs MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOLIMXCS MAaTepHaIbHBIX 1 HEMAaTepUAIbHBIX
pECypCoB;

BHOCHUTbH KOPPEKTHUBHI B A€ATEIHHOCTD, OIIEHNBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM, OLIEHUBATh PUCKHU TIOCIEICTBHI
JESITENbHOCTH;

KOOPIMHHUPOBATH U BBIOIHATH pabOTy B YCIOBHUSAX PEATbHOr0, BUPTYAIBHOIO 1 KOMOMHMPOBAHHOI'O B3aMMOIEHCTBUS;
pa3BHUBATh KPEaTHBHOE MBIIUICHNE TIPU PEIICHUN )KU3HEHHBIX TPOOIeM.

ba3oBrle ncciaeoBaTenbCKue NEHCTBUS:

BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHATHUAMH U METOaMH (PU3NUECKON HAYKY;



BJIAJICTh HABBIKAMH YUe€OHO-HUCCIICIOBATEIHCKON M MMPOCKTHOM IEATEIHLHOCTH B 00J1aCTH (DU3HUKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOUCKY METOJIOB PEIIeHNUs 3a/1a4 (PU3NIECKOTO COJCPIKaHMsl, IPUMECHEHHIO
Pa3IUYHBIX METO/IOB NTO3HAHUS;

BIIA/IETh BUAAMH ACSITEIHHOCTH IO IMOJYISHUIO HOBOTO 3HAHMUS, €r0 HHTEPIpETaINH, IPpeoOpa30BaHNI0 U TPUMEHEHHIO
B PA3JIMYHBIX YUECOHBIX CUTYAIUSIX, B TOM YHCIIC IIPHU CO3JIaHUHU YIEOHBIX MPOEKTOB B 00IaCTH (PU3UKH;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTYAJIM3UPOBATh 33]1a4y, BEIJIBUTaTh TUTIOTE3Y €€ PEIICHMSI, HAXOIUTh
apTryMEHTHI JJIs JI0Ka3aTelhCTBAa CBOMX YTBEPKICHHM, 331aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJTYUYEHHBIE B XOJIE PEIICHHUS 3a7a9 Pe3yIbTaThl, KpUTUIECKH OI[EHUBATh UX JOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MCHEHUE B HOBBIX YCJIOBHUSX;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 337]aUU B 00pa30BaTEILHON ACSITEILHOCTH, B TOM YHCIIE PH H3YUCHUU
li)36370 47

JlaBaTh OI[CHKY HOBBIM CHTYyallMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTUYCCKYIO 00IaCTh KU3HEICATSIILHOCTH;

yMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIBUTATh HOBBIE UEH, TIPEAJIaraTh OPUTHHAIBHBIE ITOIXO0/bI ¥ PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAOIIE AIbTePHATUBHBIC PEIICHHSI.

Pabota ¢ unpopmanneii:

BIIa/IETh HABBIKAMH TIOJTyUYeHHS HH(GOpMAINH (PH3HMIECKOTO COAEPKaHUs M3 ICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBISTh MOUCK, aHAIN3, CHCTEMATH3AIIMIO M HHTEPIPETAINI0 HHPOPMAIIUK PA3TUIHBIX BUOB U
(hopM npencraBneHus;

OIIEHWBATh JIOCTOBEPHOCTHh HH(OPMAITUH;

HCIIOJIb30BaTh CPEICTBA HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOIHH B PEIICHUHA KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX U OPTaHU3AI[MOHHBIX 3a/1a4 ¢ COOI0ICHUEM TPeOOBaHMIT SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, peCypcocOepeKeHNs, IPABOBBIX M THYECKUX HOPM, HOPM WH(GOPMAITMOHHOW O€3011aCHOCTH;

CO03/1aBaTh TEKCTHI (PU3NIECKOTO COAECPKAHUS B PA3INIYHBIX (hopMaTax ¢ yIETOM Ha3HauYeHHs HH(OPMAITH U IeJIeBOit
ayJIUTOPUH, BEIOUPAst ONTUMAIBHYIO (hOPMY MPEICTABICHUS ¥ BU3YaIM3allHH.

KoMMyHHKaTUBHEIC YHUBEPCAIBHEIC YIeOHbBIC ICHCTBUS:

OCYIIECTBIIATH OOIIEeHNEe Ha YPOKax (PU3UKH M BO BHEYPOUHOH JEATEINHHOCTH;

pacro3HaBaTh HPEANOCHIIKA KOH(PIUKTHBIX CUTyallui U CMAT4aTh KOH(JINKTHI,

Pa3BEéPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

ITOHUMATh ¥ HCIIOJIL30BATh MPEUMYIIIECTBa KOMAHTHOW U MHIUBUAYAITBHON pabOTHI;

BBIOMPATh TEMATHKY U METO/bI COBMECTHBIX AEHCTBUH C YIETOM OOIINX MHTEPECOB U BO3MOKHOCTEH KaXKIOTO UJIeHa
KOJUICKTHBA;

MIPUHUMATH IIEJTH COBMECTHOH JIEATEIIEHOCTH, OPTaHU30BBIBATh U KOOPUHUPOBATH JEHCTBUSA IO € TOCTHKEHUIO:
COCTaBJIATh IUIAH AEWCTBUHN, pacTIpeAesiTh POIIU C YIETOM MHEHUI YIaCTHHKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM
paboTHI;

OIICHUBATh KAY€CTBO CBOCTO BKJIAJIa M KAKIOTO YUYACTHHKA KOMAH/IBI B OOIIUI pe3ysIbTaT 1Mo pa3paboTaHHBIM
KpUTEPHUSIM;

IpeyIaraTb HOBBIE IPOEKTHI, OIEHUBATh HEH C TO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUIECKOH 3HAYNMOCTH;
OCYIIECTBJISTH MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3IUUHBIX CUTYAIIUSX, POSIBIISATH TBOPUSCTBO U
BOOOpaXkeHHe, ObITh HHAITUATHBHBIM.

PerynstuBHbIE YHUBEpCaTbHBIE YUeOHBIE HecTBUS CaMOOpTaHM3aIIHS:

CaMOCTOSITEIIBHO OCYIIECTBISITh O3HABATEIBHYIO IESTEILHOCTh B 00JIACTH (DU3UKH U ACTPOHOMHH, BBISBIISTH
POOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSTEIHHO COCTABIIATH TUIAH PEIICHNS PACYETHRIX U KAYeCTBEHHBIX 3a/1a4, TUTaH BBHITOJHEHUS MPAKTUIECKON
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M MPEATIOUTCHHUH;

JlaBaTh OI[CHKY HOBBIM CUTYaIlHsIM;

pacImpsTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATH MPHUOOPETEHHBIH OIIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSIBIICHUIO 3Py UK B 001acT (PU3KUKH, TIOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHBII U KyIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHATBHBIA HHTEJJICKT:

JlaBaTh OI[CHKY HOBBIM CHTYyAIlHSIM, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LIeITsIM;



BIIAJICTh HABBIKAMH TI03HABATEIIHFHON PEIICKCHU KaK OCO3HAHUS COBEPITAEMBIX JCHCTBUI M MBICIUTEIBHBIX MTPOIIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUI;

HCIIONIBb30BaTh MPUEMBI pe(hICKCHH ISl OLICHKH CUTYAI[UH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS N0 UX CHUXKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATU3€ PE3YyJIbTaTOB ESITENbHOCTH;

[IPUHUMATH Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IPU aHATU3€ PE3YIbTaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MIPABO W MPABO IPYTUX HA OMIHOKH.

CaMOpETYJIMPOBaHHUs, BKIIIOUAIOUIETO CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTh 332 CBOE MOBECHHUE,
CIOCOOHOCTB aIaNTUPOBATHCS K SMOIIMOHAIEHBIM U3MEHEHUSIM H TIPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTMBALIUHY, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO L€ U YCIEXY, ONTUMU3M, HHULIMATUBHOCTb,
YMEHHE IeMCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEN;

AMMATHH, BKIFOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIMOHATIBHOE COCTOSIHUE IPYTHX, YIYUTHIBATh €TI0 PU
OCYIIECTBJICHUN OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COITMAJTEHBIX HAaBBHIKOB, BKIIFOYAOIINX CIIOCOOHOCTH BEICTPAWBATh OTHOIICHHUS C APYTHMH JIFOIEMU, 3a00THTHCS,
MIPOSIBJISITh MHTEPEC U pa3peniaTh KOHQIUKTHI.

[MPEJIMETHBIE PE3VJIbTATHI

K konmy o0yuenus B 10 knacce npeaMeTHbIE pe3yNbTaThl Ha YIIyOJEHHOM YPOBHE TOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHUIA:

[TOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOIOTUIECKON, SKOJIOTHYECKOH, COMaNbHON 1 ITHYECKOH chepax
JeSITebHOCTH YelIOBEKa, pOJib U MECTO (PU3UKHU B COBPEMEHHOM HayYHOH KapTHHE MUpPa, 3HAYCHHUE OMHCATENLHOH,
CHCTEMaTU3UPYIOIIEH, 00BACHUTEIBHON U MPOrHOCTUUECKON (DYHKIMH (HU3NUECKONH TEOPUH — MEXaHUKH,
MOJICKYJIIPHOHW (PU3UKH U TEPMOTUHAMHUKH, POJTH GU3MIECKON TEOPHH B (HOPMHUPOBAHUH TPEICTABICHIH 0 (hU3MIeCKON
KapTUHE MUPA;

pa3nu4ath yCIOBHA NPUMEHUMOCTH MoJieliell (pU3nvYecKux Tell U MPOoLeccoB (SIBICHUI): HHEpLHaIbHAas CHCTEMA
otcuéra, abCOMOTHO TBEPIOE TENI0, MaTepHaIbHAs TOUYKA, PABHOYCKOPEHHOE JIBM)KEHHE, CBOOOIHOE TTaIeHHE,
abcomoTHO ynpyrast nedopMarius, abCONTIOTHO yIIPyroe U abCOJTITHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEINH ra3a,
YKUJIKOCTH U TBEPJOTO (KPUCTAIINYECKOT0) Teja, UACaIbHBIN ra3, TOUYEUHBIN 3apsi, OJHOPOJHOE SJIEKTPUUECKOE TOJIE;
pasnuyaTh YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIHiT XapaKTep
(hyHIaMEHTaTBHBIX 3aKOHOB ¥ OTPAaHHYEHHOCTH MCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

AHaJM3UPOBATh U OOBACHATh MEXaHMUYECKHE TIPOLIECCHI H SIBICHUSI, UCTIOJNIB3YsI OCHOBHBIC MOJIOKEHUS M 3aKOHBI
MeXaHHKH (OTHOCHTEIBHOCTh MEXaHUUECKOTO ABMKEHHUS, (POPMYIIBI KHHEMATHKH PAaBHOYCKOPEHHOTO IBUKEHUS,
rpeoOpazoBaHys ['anmuies Ui CKOPOCTH U TIepeMeIieH s, 3aKOHbI HbI0TOHA, MPUHITUT OTHOCUTENbHOCTH | anmes,
3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUS UMITYJIbCa 1 MEXaHMYECKOM SHEPTHH, CBA3b PabOTHI CHIIBI C
HW3MEHEHNEM MEXaHMUECKON SHEPTHH, YCIOBHS PaBHOBECHS TBEPIOTO Teja), IPH ATOM HCIOIb30BaTh MaTeMaTHYECKOE
BBIpa)KCHUE 3aKOHOB, YKa3bIBATh YCIOBHS MPHUMEHUMOCTH (PU3NIECKHUX 3aKOHOB: ITpeoOpa3oBanwmii [ amues, BTOporo u
TpeTbero 3akoHOB HpI0TOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCa 1 MEXaHMYECKOM SHEPTHH, 3aKOHA BCEMHPHOTO
TATOTCHUS,;

aHAJIM3UPOBATH U OOBACHSITH TEIJIOBBIE POLIECCHI U SIBICHUSI, UCTIONB3Ys OCHOBHbIE NojokeHust MKT u 3akoHbI
MOJIEKYJISIPHOU (DM3HUKH U TEPMOJTUHAMHUKH (CBS3b JABJICHUS MICATHHOTO Ta3a CO CPEeIHEe KMHETHIECKOH SHeprueit
TEIUIOBOTO JBM)KEHHUS M KOHILIEHTPAIEH ero MOJIEKyJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CpeiHEN KHHETHYEeCKOU
SHEPTUeH TEIIOBOTO ABMKEHHS €0 YaCTHII, CBSI3b JaBJICHHUS UACAIBHOTO Ta3a ¢ KOHIEHTpAleHd MOJIEKYJI U €T0
TeMIepaTypoi, ypasHeHne MeneneeBa—Kianelipona, mepBblii 3aK0OH TEPMOAMHAMUKH, 32KOH COXPAHEHUS DYHEPTHH B
TEIUIOBBIX MPOIIECCax ), MPH 3TOM HCIOIB30BaTh

MaTeMaTH4YecKoe BbIpakeHHEe 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHNMOCTH ypaBHeHHa MeHneneesa—KianelipoHa;
aHAJM3UPOBATH U OOBACHATH JIEKTPUUECKUE SBJICHHUS, UCIIOIb3Ysl OCHOBHBIC ITOJIOKEHHS U 3aKOHBI JICKTPOIMHAMHUKHI
(3aK0H COXpaHEHHS AIEKTPHUECKOTO 3apsa, 3akoH KylioHa, TOTEHIIHATFHOCTE SJIEKTPOCTATUYECKOTO TIOJISl, IIPHHITHIT
CYTIEPIO3ULIMH JEKTPUUIECKUX TOJIeH, TP ITOM YKa3bIBasl yCIOBHS MPUMEHUMOCTH 3akoHa KysoHa, a Takxe
MPAaKTUYECKU Ba)KHBIE COOTHOILIECHHS: 3aKOHBI OMa I yyacTKa ey U AJIsl 3aMKHYTOH 3JIeKTPUYIECKOM LeTH, 3aKOH
Ixoyns—Jlenna, npaBuia Kupxroda, 3akonsr @apages 1Uis dIEKTPOIH3a);

OIMCHIBATh (PU3UYECKHUE MTPOIIECCHI U SBIICHUS, UCTIONB3Ys BEIMUUHBL: IepeMeIleHe, CKOPOCTh, YCKOPEHUE, UMITYJIEC
TEJla ¥ CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JaBJICHHE, IOTEHIHAIbHAsl DHEPTHsl, KHHETUYECKas SHEPIUs, MEXaHUIECKas
SHEprus, paboTa CUIIBI, IEHTPOCTPEMHUTEIHHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIIPYTOCTH, CHIIa TPEHUS, MOIIHOCTb,
SHEPrHs B3aUMOJEHCTBHSA Tesa ¢ 3eMIIEN BOM3M e€ MOBEPXHOCTH, SHEPTHS YIPYTOil edhopMaIliy Py KIHEI,
KOJIMYECTBO TEIUIOTHI, aDCOIOTHASI TEMIIepaTypa Teja, paboTa B TEPMOANHAMHKE, BHYTPEHHSISI DHEPTHSI UACATBHOTO
OJHOATOMHOTO ra3a, padoTa WAealbHOro ra3a, OTHOCHTENbHAs BIaKHOCTH Bo3ayxa, KI1/| naeansHOTO TEmIoBoOro
JIBUTATEIS; DIEKTPUIECKOE T0JIe, HAMPSHKEHHOCTD AIEKTPHUIECKOTO OIS, HAPSKEHHOCTH ITOJISI TOYSUHOTO 3apsia WilH



3apsDKEHHOTO 11apa B BaKyyMe U B TU3JIEKTPHKE, IOTEHIIHAI 3JIEKTPOCTATUIECKOTO MOJIsI, PAa3HOCTh MMOTEHINAJIOB,
UIEKTPOBIKYILAS CUJIA, CUJIA TOKA, HAIPSHKEHUE, MOLIHOCTb TOKA, EKTpUdecKas EMKOCTb INIOCKOI0 KOHAEHCAaTopa,
COIIPOTUBJIEHHE yUyacTKa LIEMH C [TOCIEA0BATENBHBIM U MapallIeIbHBIM COETMHEHUEM PE3UCTOPOB, SHEPTHUS
3JIEKTPUYECKOT0 MOl KOHAEHCATOPa;

00BSACHATH OCOOEHHOCTHU MIPOTECKAaHUA (I)I/I3I/IT-ICCKI/IX SIBIICHUM: MEXaHUYECKOe JABHUXCHHC, TCITIJIIOBOC IBHXCHHEC YaCTHI]
BEILIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBMKEHHE, U dy3Hs, HcTlapeHne, KUTIEHNE U KOHACH calus,
IUTaBJICHUE U KPUCTAJUIN3ALMSL, HAIIPABICHHOCTh TEILUIONEpeaayuH, SIEKTPU3aHs Tell, SKBUIOTCHIUAIEHOCTD
IIOBEPXHOCTH 3apsKEHHOTO IIPOBOJHUKA;

NPOBOANTH HCCIIEAOBAHHE 3aBUCUMOCTH OJHON (PH3MUECKON BETMUUHBI OT JPYTol C CIIONIB30BAaHUEM MPSIMBIX
HU3MEpPEHHH, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIBTATHI MOJyYCHHOH 3aBUCHMOCTH (PU3HMYECKUX
BEJIMYMH B BUJIE TPaUKOB ¢ YIETOM aOCOIIOTHBIX MOTPELIHOCTEN H3MEPEHUH, A€NaTh BHIBOIBI 10 PE3yJIbTaTaM
HCCIICI0BAHNUS,;

MIPOBOJHUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIWYHH, IPU ITOM BBEIOUPATh ONTUMAIIBHBII METO U3MEPEHHS,
OLIEHUBATH a0CONIOTHBIE M OTHOCUTEIIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;

IIPOBOJUTH OIIBITHI 10 IIPOBEPKE MIPEIOKECHHOM ITHIIOTE3bl: INIAHUPOBATh S3KCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY, aHAJIM3UPOBATH IMOJTYUYCHHBIC PC3YJIbTATHI U ACJIATh BBIBO O CTATYCC HpCIUIO)KGHHOfI THUITIOTC3HI,
co0oaaTh npasuiia 0e30MacHOro TpyAa MpH MPOBEIESHUH UCCIEI0BaHIM B paMKaX y4eOHOTO 3KCIIEpUMEHTa,
IIPaKTUKyMa 1 y4eOHO- HCCIe0BaTENILCKON U IPOSKTHON AEATEIILHOCTH C UCIOIb30BAHMEM U3MEPUTEIBHBIX
YCTPOHCTB ¥ 1a00OpaTOPHOT0 000PYI0BAHUS;

pemarh pac4€THBIE 3aJa4H C SIBHO 33JaHHON M HESIBHO 3aJaHHOW (PU3NYECKON MOZETbIO: HA OCHOBAaHWHU aHAIN3a
yCII0BUSl OOOCHOBBIBATh BHIOOP (PM3MUECKOI MOJIENHN, OTBEYAIOLICH TpeOOBaHUAM 3a/1a41, IPUMEHSTH (OPMYIIbI,
3aKOHbI, 3aKOHOMECPHOCTH U IIOCTYJIAThL (1)I/IBI/IT-IGCKI/IX TeOpI/Ifl IIPpU UCIIOJIb30BAHUHN MAaTEMATHYCCKUX METOJ0B PCIICHUA
3aaa4, IpOBOAUTDH paC‘-IéTI)I Ha OCHOBAaHUHU UMCIOIIUXCA NaHHBIX, aHAJIU3UPOBATH PE3YJILTATEI U KOPPECKTUPOBATH
METO/Ibl PELIEHUS ¢ YUETOM MOIYUYEHHBIX PE3YIbTATOB;

pelaTh Ka4eCTBEHHBIE 3a/1a4, TPEOYIOLINE IPUMEHEHHS 3HAaHUH U3 Pa3HbIX Pa3lesIoB Kypca (PU3HKH, a TAKXKe
WHTErpaluy 3HaHUW U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA: BBICTPAUBATH JIOTHUECKYIO LIEMTOYKY
paccyxaeHuil ¢ onopoi Ha N3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SIBIICHUS;

HCTIONIb30BaTh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHHUS] OCHOBHBIX IPUHIUIIOB PA0OTHI H3MEPHUTENBHBIX TPUOOPOB,
TEXHHUYCCKUX yCTpOﬁCTB 1 TCXHOJIOTHUYECKHUX ITPOLICCCOB;

MIPUBOIUTH MTPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(PU3NKOB B pa3BUTHE HAYKH, B O0BSICHEHHE
MIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHU;

aHAJIM3UPOBATh U OLIEHUBATH ITOCIIEICTBHS OBITOBON U IIPOM3BOICTBEHHOM €S TEIHHOCTU YEJIOBEKA, CBSI3aHHOU €
(bU3NYECKUMH TIPOLIECCaMU, C TIO3UINH YKOJIOTHIECKOI 0e30MacCHOCTH, MPECTABICHUH O PalliOHAIEHOM
MIPUPOJIONIONB30BAHNH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU TOCTHKEHUH HAYKH U TEXHOJIOTUH JUIsl JaJIbHEHIIIEro
Pa3BUTHS YEIOBEUECKOr0 OOIECTBA;

MIPUMEHSITh pa3IHYHbIe CIOCO0BI paboTHI ¢ MHpopManHel PU3HIECKOTO COJIEPKAHUS C UCTIONL30BAHUEM COBPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTHI, IPX 3TOM HCIIONB30BaTh COBPEMEHHBIC HH(OpMAIIMOHHBIC



TEXHOJIOTUH JUISI [IOUCKA, IEPepadOTKH U NPEeAbsIBICHHUS yueOHON 1 HAyIHO-IIONYJIIPHON HH(pOpMaIuy,
CTPYKTYpUPOBAHHUS M UHTEPIIPETAIMN HH(OpMAIINK, TOTYYEeHHOW U3 Pa3IMYHbIX HCTOYHUKOB, KDUTHYECKU
aHaJM3UPOBATH MOJyYaeMyr0 HH(POPMALIUIO H OLIEHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLINXCS 3HAHUH, TaK U
Ha OCHOBE aHaJIN3a UCTOYHMKA HH(pOpMAINH;

MIPOSIBIISATH OPTraHU3AIIOHHBIE U TIO3HABATENbHBIE YMEHHUS CAMOCTOATEIHHOTO PHOOPETEHUS HOBBIX 3HAHUI B
MPOIIeCCe BHIMOJIHEHNSI TPOCKTHBIX U Y4eOHO-HCCIIeI0BATENbCKUX PadoT;

paboTaTh B IpyIINe ¢ UCIIOJHEHUEM PAa3IUUHBIX COLUAIBHBIX POJICH, INIAHUPOBATH pabOTy TPy, PALHOHATIEHO
pacIpenesnsTh AeATeIbHOCTh B HECTAaHIAPTHBIX CUTyalusIX, aleKBaTHO OLICHUBATh BKJIaJl K&KIO0I0 U3 yYaCTHUKOB
TPYNIIBI B pEIIeHNe paccMaTpUBAaEMON IPOOIEMBI;

MPOSIBJIATE MOTHUBALMIO K OyAyIei mpoeccoHaNbHON AEATENFHOCTH MO CIIEHUATIBHOCTAM (U3UKO-TEXHUIECKOTO
TIPOQHIIA.

K xon1y oOydenus B 11 xitacce nmpeaMeTHbIE pe3yIbTaThl HA YIUIyOJIEHHOM YPOBHE JOJDKHBI OTPAKaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLINXCSI YMEHUIH:

MIOHUMATH POJIb PU3UKH B 3KOHOMUYECKON, TEXHOJIOTHUECKOH, COLIMAIIBHON M STHYECKOH chepax AeaTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PM3UKHU B COBPEMEHHOMN HayYyHOH KapTHHE MUPA, POJIb ACTPOHOMMH B IIPAKTHIECKOH
JIeSITeTbHOCTH YeJIOBeKa U NajdbHENIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, 3HAUEHUE OMUCATEIbHOMH,
CHCTEMaTU3UPYIOILIEH, 00BbACHUTENBHON U MPOrHOCTUUECKON (YHKIUH (PU3NIECKOH TEOPUH — SJIEKTPOAUHAMHKH,
CIELMAIbHON TEOPHH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, PoiIb HPU3NUECKON TeOpuH B YOPMUPOBAHUU
npeICTaBIeHHH 0 (U3NIECKON KapTHHE MHpa, MecTO (PU3NYECKOH KapTHHBI MHPa B OOIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTaBICHUN O IPUPO/IE;

pa3nuyaTth yCIOBHA NPUMEHUMOCTH MoJieliell YU3NYecKuX Tell ¥ MPOLECCOB (SIBJICHUN): OIHOPOAHOE IEKTPUIECKOE U
OJTHOPOJTHOE€ MAarHUTHOE TIOJIS, TApMOHIYECKUE KOJIeOaHus, MaTeMaTHUECKUH MasTHUK, HACATbHBIN MPYKUHHBIN
MAasTHUK, TADMOHUYECKUE BOJIHBI, HJIealIbHBII KOJIeOaTeIbHBIH KOHTYD, TOHKAs! JIMH3a, MOJICIel aToMa, aTOMHOTO Siipa
1 KBAaHTOBOM MOJIENIU CBETA;

pa3nuvaTh yCIoBHs (TPaHUIIBI, 00JIACTH) TPUMEHIMOCTH (PU3MUCCKIX 3aKOHOB, TOHMMATh BCEOOIIHI XapakTep
(dyHIaMeHTaIbHBIX 3aKOHOB U OTPAaHWYEHHOCTH UCTIOIBb30BaHHS YaCTHBIX 3aKOHOB;

AHaJIM3UPOBATH U OOBACHITH HJIEKTPOMATHUTHBIE ITPOLIECCHI U ABJICHNUS, HCIOIb3Ysl OCHOBHBIC TTOJIOKEHHS U 3aKOHBI
3JIEKTPOANHAMUKY M CHEIHUAIBHONW TEOPUH OTHOCUTENBFHOCTH (3aKOH COXPAaHEHHS

3IEKTPUIECKOTO 3apsiia, cuia AMiepa, cuia JlopeHa, 3aKoH 3J1eKTpOMarHiTHOW MHAYKIIUH, ITpaBwiio JIeHma, cBsa3b
O/1C caMOMHAYKILMH B 3JIEMEHTE 3JIEKTPUUYECKON LIEMH CO CKOPOCTHIO M3MEHEHHS CHIIbI TOKA, TOCTYJIAThI CIIEIHaTbHON
TEOPHUU OTHOCUTEIBHOCTH DWHIITEIHA);

AHAJIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SIBJICHUSI, UCIIOb3YsI IOJIOKEHUS KBAaHTOBOH (pr3uKU (YpaBHEHHE
OuHmTelHa U1 poTodddeKTa, IepBblid 1 BTOPOH nmoctynarsl bopa, MpUHIUIT COOTHONICHHUST HEOTIPEIeIEHHOCTEH
Iefizenbepra, 3aKOHBI COXpaHEHUS 3aPAJOBOTO U MaCCOBOT'O YHCEI M SHEPTUH B SAACPHBIX PEAKIUIX, 3aKOH
PaTNOaKTHUBHOTO paciiajna);

OIUCHIBATH (PU3UYECKHUE MTPOIIECCHI U SBIICHUS, UCTIONB3YS BETMUUHBL: HANPSHKEHHOCTH AIEKTPUIECKOTO OIS,
MTOTEHILMAIT JIEKTPOCTATHUECKOTO T0JIsA, Pa3HOCTH MMOTEHIIUANIOB, 3JEKTPOABIKYIIAS CUJIa, UHAYKIHS MarHUTHOTO
107151, MAaTHUTHBINA TIOTOK, cUjla AMIIepa, HHAYKTUBHOCTb, SJICKTPOABIDKYIIAs CHIIA CAMOUHAYKIMH, SHEPTHS
MarHUTHOTO IOJIS IPOBOHHUKA C TOKOM, PEJIITUBUCTCKUM UMITYJIBC, [IOJIHAS SHEPTHUsl, SHEPT Ul IOKOSI CBOOOAHOM
YaCTHIIBI, SHEPTUS U UMITYJILC (POTOHA, MAaCCOBOE YKCIIO M 3apsi SApa, SHEPTHsI CBA3H SIPa;

0OBSACHATH 0COOEHHOCTH NPOTEKAHHS (PU3NUECKUX SBICHUM: SJIEKTPOMAarHUTHAsI MHIYKIHS, CAMOUHAYKIHS, PE30OHAHC,
nHTep(epeHnrs BOIH, TU(PaKIIHs, JUCTIEPCHS, TOTHOE BHYTPEHHEE OTpakeHNe, (hoTodIeKTpraecKuit 3P dext
(poToaddexr), anbda- u 6era-pacnaabl saep, raMMa-u3IydeHUe aep, prusndeckre MPUHIUIBI CIIEKTPATEHOTO aHaIH3a
1 paboThI Na3epa;

OIIpeneNsATh HAalpaBJICHHE HHIYKIMH MarHUTHOT'O 110JIs1 IPOBOIHUKA C TOKOM, CHJIbI AMIlepa u cuiibl JlopeHna;
CTPOHTH N300pakeHne, CO3aBaeMoe IIIOCKUM 3epKajioM, TOHKOM JTMH30M, i PACCUMTHIBAThH €T0 XapaKTEPUCTUKH;
MIPUMEHSTH OCHOBOIIOJIATAIOIINE aCTPOHOMHYECKHE TIOHATHSI, TEOPHH U 3aKOHBI JJIsl aHAIIN3a U 00BICHEHHUS
(pU3UUECKUX MPOLIECCOB, MPOUCXOSIINX B 3BE34aX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTHUECKON cpeie; IBUKEHUS
HeOECHBIX TeJI, PBOJIIOLNH 3BE31T M BeenenHoi;

NPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEJIIMUMH C UCIIOJIL30BAHUEM MIPSIMBIX H3MEPEHUH, IPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, PUKCHPOBATH PE3YJILTAThI MOJIYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYHH B BHJE
rpa¢uKoB ¢ y4ETOM aOCONIOTHBIX MTOTPEIIHOCTEH N3MEPEHHH, 1eJ1aTh BEIBOBI 110 pe3yiIbTaTaM HUCCICI0BaHUS;



IMPOBOAUTH KOCBCHHBIC U3MCPCHUA q)HSI/I‘-ICCKI/IX BCJIMYUH, IIPU 3TOM BI)I6I/IpaTb ONTUMAaJIBLHBINA METOJ UBMCPCHHA,
OIICHUBATh a0COIOTHBIC M OTHOCUTEILHBIC TIOTPEITHOCTH MIPSIMBIX U KOCBEHHBIX U3MEPCHHUN;

MPOBOJIUTH OMBITHI TIO TIPOBEPKE MPE/IOKSHHOW THITOTE3bI: TUIAHUPOBAThH SKCIIEPUMEHT, COOUPATh SKCIIEPHUMEHTATHHYIO
YCTAaHOBKY, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJIbTAThI U ACJIATh BBIBO O CTATyCC Hpe):UIO)KeHHOfI THUITIOTC3HI,
OIMKCHIBATH METO/IbI TIOJYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

cO0ITI0IaTh MpaBuiia 6e30MacHOro TPYIa MPH MPOBEICHUH UCCIICIOBAHHUI B paMKaX y4eOHOTO SKCIIEPUMEHTA,
MPaKTUKyMa M y4eOHO- MCCIIeJ0BATENILCKON M POCKTHOM JAEATEIbHOCTH € HCIIOJIh30BaHHEM U3MEPUTEIBHBIX
YCTPOWCTB U JJAOOPATOPHOTO 000PYAOBaAHUS;

peuiats pacyE€THBIC 3a]a4H C SIBHO 33JJaHHOHN M HESBHO 3aJJaHHON ()M3NYECKON MOJIENIBbI0: HA OCHOBAaHHUHY aHAIIN3a
YCIIOBHS BBIOMPATh (PH3HUYECKHE MOJIENN, OTBEYAONINE TPEOOBAHIIM 3a1a4H, IPUMEHATH (POPMYIIBI, 3aKOHEI,
3aKOHOMCPHOCTH U MOCTYJIAThI (1)I/I3I/I'-ICCKI/IX TeOpI/Iﬁ IIpU UCIIOJIB30BAaHUN MAaTEMATUYCCKHUX MCTOIOB PCIICHHUA 3a/iaY,
MIPOBOJIUTH PACYETHI HA OCHOBAaHMH UMEIOIIMXCS TAaHHBIX, aHAIM3UPOBATh PE3YIbTAThI U KOPPEKTUPOBATH METO/IBI
pelIeHHs ¢ YIETOM MOJNyYSHHBIX PE3yIbTATOB;

pemaTs KauecTBEHHBIE 3aauH, TpeOyIomre IpUMEeHEeHHsI 3HAHNI 13 Pa3HbIX Pa3/ienoB Kypca GU3NKH, a TAKKe
HWHTErPALY 3HAHUM U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY
paccykeHui ¢ Ormopoil Ha U3YyUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUCCKHUE SIBIICHUS;

HCTIOJIb30BaTh TEOPETHUECKIE 3HAHHS JJIs1 OOBICHEHUS] OCHOBHBIX TIPUHIIUIIOB PA0OTHI H3MEPHUTENBHBIX IPHOOPOB,
TEXHHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTHUYECKHUX ITPOLICCCOB;

IIPUBOJIUTH MTPUMEPHI BKIIA/1a POCCUICKIX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B PA3BUTUE HAYKH, B O0BICHCHHE
MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU W TEXHOJOTHIA;

AHAJIM3UPOBATh U OLCHUBATH IIOCIICACTBUSA OBITOBOM 1 HpOHSBOI[CTBeHHOﬁ JCATCIBbHOCTH YCJIOBCKA, CBSI3aHHOM C
(hM3UYECKUMU TPOLIECCAMH, C MO3UITUH IKOJIOTHUYECKOM OE30MMaCHOCTH, MPEICTABICHUN O PAlIMOHATILHOM
MPUPOOTIONB30BAHNH, & TAKIKE PA3yMHOM HCIIOIB30BAHUH JOCTHIKCHUH HAYKH U TEXHOJIOTHIA 1S TATbHEHIIIero
Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

NPUMEHSATH pa3InYHbIe CIOCO0BI paboThl ¢ nH(opManueil pru3ndeckoro coepKaHusl ¢ UCTIOIB30BAHUEM COBPEMEHHBIX
“H(OPMAITMOHHBIX

TEXHOJIOTHH, PH ATOM HCIOB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH JIJIS IOMCKA, MepepadoTKU 1
MIPEIbsBICHUS YIeOHOH U HAyYHO-TIONYJIIPHON HH(POPMALIUK, CTPYKTYPUPOBAHUS H UHTEPIIpETAlMy HH(OopMaIuy,
MOJTyYCHHON U3 PA3JIMYHBIX UCTOYHHKOB, KPUTHYCCKU aHAJIM3UPOBATH MMOJIy9aeMyr0 HH()OPMAITUIO U OI[CHUBATh &€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAITN3a UCTOYHUKA HH(DOpMAIINH;
MIPOSIBJIATH OPraHW3aI[IOHHBIC U MI03HABATEILHBIC YMEHHUSI CAMOCTOSTEIILHOI'O TIPUOOPETEHUS] HOBBIX 3HAHHU B
MIPOIIECCE BHIMOIIHEHUS POCKTHBIX U Y4EOHO-UCCIIEIOBATEIBCKUX PA0oT;

paboTath B IPyTIE C UCTIOJIHEHUEM Pa3IMYHBIX COIMAIBLHBIX POJIeH, IITAHUPOBATh PA0OTy TPYIIIBI, PAITHOHATBHO
pachpenensaTh NesITeNbHOCTh B HECTAHAAPTHBIX CUTYAIHAX, aJICKBATHO OICHUBATH BKIIAJI K&XK/IOTO M3 YYACTHUKOB
IPYIIBI B PEHICHUE pacCMaTPUBAEMON TIPOOJICMBI;

MIPOSIBIISITH MOTHBAIIMIO K Oy myteli mpodecCuoHaTbHON ACATEIBHOCTH IO CIEIHATLHOCTAM (PU3NKO-TEXHHUYECKOTO
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