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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUWA U TPEOOBAHUM K Pe3yibTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeabHOM Mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuetom (enepaibHON paboueit nporpamMmbl Bociutanus u Konnenuu
npenojaBanus  ydeOHoro mpeamera «®PuszMka» B 00pa3oBaTENbHBIX
OpraHU3aAIUIX Poccuiickoiu ODenepannu, PEATU3YIOLINX OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 10 (¢dwu3uke omnpeaenser o00s3aTeIbHOE MPEAMETHOE
coJiepKaHue, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUCHHUS
TEM U pa3lelioB y4yeOHOTro MpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3¢H, JIOTMKA Yy4eOHOTO TpOIecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma mo ¢usuke Aa€T npencTaBiIeHUE O
IEJIX, COAEPKaHWM, OOIIeH CTpaTeruu OOy4eHHS, BOCIUTAHUS W Pa3BUTHSA
oOyuJaronuxcsi cpeacrBamMu yueOHoro mpenvera «Dusuka» Ha yriryOnEéHHOM
YpOBHE.

N3yuenune kypca Gu3NKU yriIyOJIEHHOTO YPOBHS MO3BOJIIET PEai30BaTh
3amaun MpoeCCHOHATHHOW OPHUEHTAINH, HANPABJICHO HAa CO3JaHUE YCIOBHUI
JUTSL TIPOSIBIIGHUST CBOMX WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4aroluMcs, KOTOpbIe HEOOXOAUMBI  JUIsl  MPOJOTHKCHUS
oOpa3oBaHMsi B OpraHM3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA  TIO
PasITUYHBIM (PU3UKO-TEXHUYECKUM U WHKCHEPHBIM CITEITUATBLHOCTSIM.

B mporpamme mo ¢wu3uke ONpeAcnsroTCsS IUTAHUPYEMBIE pPe3yIbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIE, METalpeIMETHbIE, NpeIMETHbe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-MeTon00rn4eckoii  OCHOBOM  uisl  pa3pabOTKuM  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM PE3yJIbTaTaM OO0ydYaroIIuXCs,
OCBOMBIIIMX MPOrpaMMmy 1Mo (PU3UKE HA YPOBHE CPEAHETO OOIIEro o0pa3oBaHus
Ha yriayO0JaEéHHOM YPOBHE, SIBJISIETCS CHCTEMHO-/IESITEIbHOCTHBIN TTOIXOT.

[Iporpamma 1o ¢pu3uKe BKIIOYACT:

IUTAHUPYEMBIC pe3yIbTaThl OCBOCHHUS Kypca (U3MKH Ha YIIIyOJIEHHOM
yYpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI TI0 T0JIaM 00YUYCHUS;

conepxkanue yueoHoro npeamera «dusukay mo rogam o0ydeHHs.

[Iporpamma 1o (u3uke MMeEET NMPUMEPHBIA XapakTep W MOXKET OBIThH
WCIIOJIb30BaHa YUYUTEISIMU (DU3UKH IS COCTABJICHUS CBOMX pabOUMX MPOTPAMM.

[Iporpamma 1o (u3MKe HE CKOBBIBACT TBOPUYECKYIO HHUIIMATHBY YUUTEICH
U TPEOCTaBISET BO3MOXKHOCTU JI PEATM3alUU PA3TUUYHBIX METOIUYECKUX



MOJXO0JI0OB K MpEnojaBaHUI0 (pU3MKU HA YriyOJEHHOM YPOBHE NPHU YCIOBUU
coxpaHeHus 00s13aTENbHON YaCTH COIepKaHus Kypca.

du3uka Kak Hayka o HauOoyiee OOHIMX 3aKOHAX MPHUPOAbI, BBHICTyMas B
KauyecTBe Y4eOHOro IMpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHUUA 00 okpyxkatomemM wmupe. LkompHBIE Kypc QU3MKH —
CUCTEeMOOOpa3yIoMMii 71  €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueii U acTPOHOMHUEH.
Hcnonb3oBaHne M akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUU OMNpeeniio
XapakTep MW OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOruk B cdepe
AHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOTYYEHUSI HOBBIX MAaTEPHAJIOB C
3aJlaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarolmerocs, B
(opMHpOBaHME YMEHUW MNPUMEHSITh HAyYHBIM METOJ TNO3HAaHUA MpU
BBITIOJTHEHUHU UMH YU4E€OHBIX UCCIIEAOBaHUMN.

B ocHOBy kypca ¢u3umku Ha YpPOBHE CpeaHero oOliero oOpa3oBaHUs
IOJIOXKEH PSII MW, KOTOPbIE MOXHO pacCMAaTpUBATh KaK NPUHLUIIBI €0
OCTPOECHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3AesioB (PU3HMKH, BKIHOYAET
KaK BOTMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (pusuku
o0beMHEH BOKpYr (u3mueckux Tteopuil. Benymmm B Kypce sBIseTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoesa cymanumapuszayuu. EE peanuzaius npeanoiaracT UCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMala PU3NYECKON HAyKH, OCMBICIEHUE CBS3U Pa3BUTHUSA
¢u3nkM Cc pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusuku yriayOaéHHOTO
YPOBHSI MPEANOJIaraéT 3HAKOMCTBO C IIMPOKUM KpPYroOM TEXHHYECKHX U
TEXHOJIOTUYECKUX TPUIIOKEHUN W3YyUYECHHBIX TEOpPUM M 3aKOHOB. lIpu 3TOM
paccMaTpUBAlOTCSI Ha YpPOBHE OOUIMX TNPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu peannsyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJOTMUYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS



npo0iieM  palroHaJbHOTO  MPHUPOAOIONB30BAHUS U IKOJIOTHYECKOH
0€301MacHOCTH.

OcBoeHnue cozepkaHusi IPOrpaMmbl IO (PU3KKE JTOJKHO OBITH TOCTPOEHO
Ha MPUHIHUINAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. g hu3uku peanusaius
OTUX TPUHIUIOB Oa3WpyeTcs Ha HUCIOJB30BAHUU CaMOCTOSATEIHLHOTO
HKCIIEPUMEHTa KaK MOCTOSHHO ACMCTBYIOLIETO (pakTopa yuyeOHOro mpoiecca.
Jlist yriyOin€HHOTro ypOBHSI — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONMIETO (PPOHTANbHBIE YUYEHUYECKHUE OMbBITHI IPHU
U3Y4YEHUH HOBOT'O MaTepualia, JlabopaTopHble paboThl U PabOThl MPAKTHKyMa.
[Tpu 3TOM BO3MOXHBI JIBa crioco0a peanu3anuu GU3NIECKOro MpakTHKyma. B
MIEPBOM ClIy4ae MPaKTUKyM HpoBoAuTcs jn0o B kKoHue 10 u 11 knaccos, nmmubo
MocJie TEPBOr0 W BTOPOTO MOJYTrOAWM B KaXKJOM W3 3TUX KiaccoB. Bropoit
Croco0 — 3TO UHTErpanus padoT MpaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce m3ydeHus: pazzaena (temsl). [Ipu stom mox
paboTamu MpakTUKyMa TTOHUMAETCS] CAMOCTOSITETFHOE UCCIIEIOBaHHE, KOTOPOE
MIPOBOAUTCS TIO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoi
UHCTPYKITUH.

B nporpamme mno ¢usMKe cucTeMa YUYEHHYECKOTO OSKCIEpPUMEHTAa,
71a00paTOPHBIX PabOT M MPAKTUKyMa MPECTaBICHA SIUHBIM MepedHeM. Brioop
TEMAaTHUKH JJIS OTHX BUJIOB YUYCHUUYCCKUX MPAKTUYECKUX Pa0OT OCYIICCTBIISETCS
y4yacTHUKaMu 00pa30BaTEIbHOTO Mpolecca HCXOAd U3  0COOeHHOCTEH
MOYPOYHOTO IUJIAHUPOBAHUS W OCHaIeHus: kabunera ¢usuku. [lpu sTOoM
oOecrieunBaeTcs OBNaJicHUE O0YJYarONTUMUCS YMEHUSIMH MPOBOAUTH MPSIMbIEC U
KOCBCHHBIC M3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (DM3UYCCKUX BEITUYMH U
MTOCTAaHOBKY OITBITOB TIO TTPOBEPKE MPE/IJIOKESHHBIX THIIOTE3.

Bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PAacUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacu€THBIX 33724 TPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3aJlaHHOM M  HESABHO 3aJaHHON (U3MYECKOM MOJENbIO, TO3BOJISIIOIINE
NPUMEHATh W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasjena
Kypca, TaK M WHTETpHpYyS NMPUMCHCHHWE 3HAHWW W3 pa3HbIX pasnueioB. s
KaueCTBEHHBIX 3ama4y MIPUOPUTETOM SIBJISIFOTCS 3aJIaHus Ha
o0BbsCHEHHE/Tpe/ICKa3aHne MPOTEeKaHUsI (U3UYECKUX SIBJICHHN U MPOIECCOB B
OKpY’Karollen KU3HH, TpeOyroIue BpIOOpa PU3NIECKON MOJACNIU JJIsl CUTYalluH
IIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CTIeUeHUI0 Y4eOHOro mporecca Kypc GU3NKu yriay0iaeéHHOTO
YpOBHSI Ha YpPOBHE CpETHEro oOmmero oOpa3oBaHWs JODKEH HW3Yy4aThCsi B
YCJIOBUSIX MPEIMETHOro KabuHeTra. B kabuHeTe GU3MKM JOJDKHO OBITH



HE0OX0oauMoOe J1abopaTopHOE OOOpYAOBAHHWE JJIsi BHITIOJHECHHSI YKa3aHHBIX B
nporpaMMe no (pu3HKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX paboT M padboT
PaKTUKyMa, a TaKKe JIEMOHCTPAIlMOHHOE 000pYI0BaHKE.

JleMoHCTpallMoHHOE 000py0BaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PHU3UKE KIIOYEBBIX JIEMOHCTPALUNA st
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHUM W MPOIECCOB, HMIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyAOBaHHE IJIs YYEHUUYECKHX MPAKTUYECKUX padoT
(dopMHpyeTCs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTHyeckue KOMIUIEKThI
nabopaTopHOro 00OpYAOBaHUS JOJIKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBHIX J1a0OpaTOPUIA.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUS PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

(opMHpOBaHHME HMHTEpECA W CTPEMJICHHS OOyYarouuxcsi K HAayYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJ/I€ O3HAaHUA U (POpMUPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;

(opMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

(¢opMupoBaHue yMeHUHl OOBSACHATH SBJIECHHUS C HUCIOJb30BAaHUEM
du3nYecCKuX 3HAHUI U HAYYHBIX JI0KA3aTeIbCTB;

dbopMupoBaHrE TPEACTABICHUNA O POJU (PUMKH ISl Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
podheCCUOHAIBHOM  JIeSITEIbHOCTH, CBA3aHHBIX C (DU3UKOM, MOJATOTOBKA K
nanbHeieMy o0y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTukeHue 3TUX 1Iesieid 00eceYrBaeTCsl peIeHUEM CIeIYIOIUX 3aa4 B
nporuecce u3yyeHus Kypca GU3NKH Ha YPOBHE CpeHEro oo1iero oopa3oBaHus:

pHUoOOpeTeHUE CUCTEMBl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKIIOYAs MEXAHHMKY, MOJIEKYJSPHYIO
(GU3HKY, 31EKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

dbopMHupOoBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
00bsiCHeHMsI (PM3UYECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pEIIEHN B MOBCEHEBHOM KU3HH;



OCBOEHHME CIIOCOOOB pEIIEHUS Pa3IMYHbIX 3aJad C $BHO 3a/JlaHHOU
duznyecKoil MOAEIbIO, 3a7a, MOAPA3yMEBAIOIINX CAMOCTOSITEIILHOE CO3/IaHue
¢usnueckoil MoJlienu, aJeKBATHOM YCIOBHSM 3aJaud, B TOM YHCIE 3ajad
UHKEHEPHOTO XapaKTepa;

MOHMMaHWE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, MX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalWM3a W MHTEpHperanud UHGOpMaInH,
OnpeaeieHus JOCTOBEPHOCTH MOITYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCIOBUM JUIS pa3BUTUSL YMEHUN MPOEKTHO-HCCIEN0BATENbCKOM,
TBOPYECKOU JIEATEIBbHOCTH;

pa3BuTHe UHTepeca K chepaM npodhecCHOHATBHOM J1E€ATENbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «@Pu3nMKa» Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHMsI BbIOMpaAeTCs O0yYaroIIMMMCS, IUIAHUPYIOIIUMHU MPOAOIKEHUE
o0Opa30BaHMsl 110 CHEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpPOBEHb) Ha YPOBHE CPEIHErO
obmero oopazoBanus otBoauTcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacos
B Heneno), B 11 kmacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipemyaraemeiii B mporpamMme 1o (u3MKe MEepeueHb JIa0OPATOPHBIX H
IPAKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JellaeT BBIOOD
MPOBEACHUS J1a0OpPaTOPHBIX pPadOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX
0COOCHHOCTEH 00yJaroOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hay4yHblid MeTO/ MO3HAHMSI IPUPOBI.

®usuka — ¢QyHaaMeHTanbHas Hayka o mnpupone. Hayunslii Meron
MO3HAHUS ¥ METOJIbI UCCIIEOBAaHNUS (PU3UUECKUX SIBJICHUM.

DKCIEpUMEHT U TeOpHUs B Ipoliecce Mmo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (pU3HKe.

CriocoObl n3MepeHusi (U3NYECKUX BEJIMYMH (QHAJIOTOBBIE U LU(POBBIE
U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHU (U3MYECKUX BEIMYMH (a0COJMIOTHAsT M
OTHOCHTEIIbHAS).

MonenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MaTepuasibHas
TOUKa, aOCONIOTHO TBEPJAOE TENO, WJCAbHAs KHUJIKOCTb, HJICANbHBIA Tra3,
TOUEUHBIH 3apsin). ['unoresa. @uznyeckuil 3aK0H, FPAHUILIBI €70 IPUMEHUMOCTH.
dusznyeckas Teopusl.

Ponb 1 mecto ¢usnku B popMHUpPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKON E€ATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopruie pabomol, npaKkmuKym.

N3mepenne cuiabl TOKAa M HANpSOKEHUs B LIENH MOCTOSHHOTO TOKa MpH
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ U poBoi JadopaTopuei o ¢pusuke. [Ipumepsl uzmMmepenus
(u3nYeCKuX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Paanyc-BekTop MaTepuasibHOM TOYKH, €ro IMPOEKUMHU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemenienue, ckopocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) W
YCKOPEHUE MaTepUaJbHOM TOYKHM, MX MPOEKIMH HA OCH CHCTEMbI KOOpPJIWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE  MPSIMOJMHEMHOE  JIBUKCHMUE.
3aBUCUMOCTh KOOPJHUHAT, CKOPOCTH, YCKOPEHUSI U MYyTH MaTepUaIbHOU TOUYKH
OT BPEMEHH U UX TpaduKHu.



CBoOogHOe majeHne. Y CKOpeHne CBOOOIHOTO TajeHus. JIBuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUATIbHON TOYKH OT BPEMEHU U UX TpaPUKU.

KpuBonuneitnoe nBwkeHue. JI[BukeHHME MaTepuasbHOM TOYKU TIO
OKPY>KHOCTH. YTJIOBasi U JUHEWHas ckopocTh. [lepron u yactora oOpaiieHusl.
[lenTpocTpeMurenbHoe (HOpMaIbHOE), KacaTelbHOE (TaHTC€HUIUAIbHOE) U
MOJIHOE YCKOpPEHHE MaTepUaIbHOM TOUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTMUYECKHE MPOIECCHI: CIHUIOMETD,
JIBWKEHUE CHApsIOB, IIeMHbIe, IecTepEéHYaThle W pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenp ~ cucTeMBl  OTCUETA, WUTIOCTPalUsl ~ KUHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CrnocoOnl HcclieIOBaHUs ABIKCHUH.

NnmrocTpanyst  MpefesbHOro IMepexojla MU U3MEPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB.

ITaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBHKEHHUs Tena, OpOIIEHHOTO IMOJA YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckOpocTu pu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MMyTel, TPAeKTOPHl, CKOPOCTEN ABUIKEHHS OJTHOTO U TOTO XKeE
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yueHne HEpAaBHOMEPHOIO JBHWKEHUS C  LEJIbI0  OINpPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

N3mepeHne yCKOpeHHs TpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBUYKEHUU IO HAKJIOHHOM TUIOCKOCTH.

HccnegoBanne 3aBUCUMOCTA MYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHHs  CBOOOJHOTO  TajeHUs  (PEKOMEHO0BAHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

N3yuenue pnBuwkeHUs Tena, OpOIIEHHOrO Tropu3oHTaNbHO. IIpoBepka
TUINIOTE3bl O MOPSIMOMl MPONOPLIHMOHAIBHON 3aBUCHUMOCTH MEXKY JaJbHOCTHIO
MoJETa U HAaYaIbHOM CKOPOCTBIO Tea.

N3ydenune nBUXKEHUS Tela MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBHIO.



UccnenoBanue 3aBUCMMOCTH  Tepuojia  OOpallleHHs] KOHUYECKOTO
MAasITHHKA OT €r0 MapaMeTPOB.

Tema 2. /lunamuxa.

[lepBoiii 3akoH Hprtorona. MHepumanbHbie cucTembl OoTcuéra. lIpuHumn
OTHOCHUTEIIbHOCTH lNanunes. HeunepunanbHeie CHUCTEMBI OTCUETa
(onmpenenenue, NpUMeEpHI).

Macca tena. Cuna. [IpuHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tperuit 3akoH HproTOHA 111 MaT€pUATBHBIX TOUECK.

3aKOH BCEMHUPHOIO TATOTEHHUSI. OJKBHUBAICHTHOCTh T'PABUTAMOHHON U
VHEPTHON MAaCCBI.

Cuna TsoKkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOIHOTO TMaJIEHUs OT BHICOTHI
HaJ TOBEPXHOCTHbIO TUIAHETHI M OT Teorpapuyeckoil MmuUpoThl. JIBIKEHHE
HEOECHBIX TeNl W HMX cHyTHUKOB. 3akoHbl Kemnepa. IlepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBmxKymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpEeHUSI CKOJBKEHHSI U CUJIa TPEHHS
nokos. Kospdunuent tpenus. Cuiia cCONpOTUBICHUS MPU ABUKECHUM TeEja B
YKUJIKOCTH WJIH ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuita Apxumena.

TexHnuecKkne yCTpOMCTBA U TEXHOJOTHUYECKHUE MPOLIECCHI: MOIIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HaOntonenue JBMXKEHUS Tel B HMHEPIUATIBHBIX W HEUHEPLHATbHBIX
CHUCTEMAax OTCUETA.

[IpyuHIMIT OTHOCUTEBHOCTH.

Kauenne nByX HUIMHIPOB WM IIAPOB Pa3HOM MaCChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBLHONW CUCTEMbBI OTCUETA.

CpaBHEHUE PaBHOJICUCTBYIOUIEH TMPUWIOKEHHBIX K TEIy CHI C
MPOU3BEICHUEM MAacCChl Te€Jla HA €r0 YCKOPEHHWE B HHEPUUAIBHOM CHUCTEME
OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIUX B PE3yIbTATE B3aUMOICHCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpEeHHOM NTOABEME U TAJCHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKEHUS.



Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenre paBHOJAEHCTBYIOIIEH CHJI MpU JABWKEHUM Opycka IO
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHS Opycka IO
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro MaccChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne IBUKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepes JErKui OJI0K.

N3mepenne  koap¢uuMeHTa  TpEeHUs O  BEIWYUMHE  YIJIIOBOTO
k03¢ dunrenta 3aBucumoctu Frp(N).

UccnenoBanne nBWKeHUs Opycka MO HAKJIOHHOW TUIOCKOCTH €
nepeMeHHBIM KO3(PPUITUMEHTOM TPEHUS.

N3ydenune nBKEHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomotHOo TBEpAOE Teno. [locTynarenbHOe M BpalllaTeIbHOE JIBUKEHUE
TBEPAOro Tejma. MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaiieHus. [linedo cuibl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, peIIETYAThIE KOHCTPYKLIH.

Jlemoncmpayuu.

Y ci10BUsI paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

UccnenoBanue ycnoBui paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpALLECHHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUET CUI YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

Nmnynse mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalbHbIX TOueK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynibe CHITBI 1 MU3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnynbca MaTepualibHON TOUKU. [IpencraBiienue 0 coxpaHeHnu
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MMOJISX.



PaboTta cuiibl Ha MajnoM M Ha KOHEYHOM IepeMelieHuu. ['paduueckoe
npecTaBiIeHre paboThl CUIIBI.

MonHOCTb CHUIIBL.

Kunernueckasi sHeprusi mMaTepualibHONM Touku. Teopema 00 M3MEHEHHH
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.

[loreHnIManbHBIE M HENOTEHIMAIbHBIE CHIbl. [loTeHIMaNbHAs SHEPrus.
[ToreHunanbHas DHEPIUs YIpYro nedhopMHUpPOBaHHON MPY>KUHBI.
[loreHuManbHass »HEPrUsl Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe Iapa). Bropasd kocmuueckass CKOpOCTb. TpeThsi KOCMHUYECKas
CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJI C W3MEHEHHEM MEXaHHYECKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBuenue bepHynu 175 MIeIbHOM KUJKOCTH KakK CIIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: JIBUKECHHUE
pakeT, BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHHE
Ha KOHBbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHME.

HN3mepenne MOIITHOCTH CHUJIBL.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOThI.

B3anmHbIe nTpeBpallieHns] KUHETUYECKOW M MOTEHIMAIBHON SHEPIUM MpU
JNEHUCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe dHepruy Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Teia no TOpMO3HOMY ITYTH.

N3mepenne CUibl TATH, CKOPOCTU MOJIETH 3JIEKTPOMOOUIIST U MOILIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBIL.

HccnenoBanue coXpaHeHHs UMITYJIbCaA MTPU YIPYTOM B3aUMOJICHCTBUU.

N3MepeHne KWHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE M3MEHEHUS NMOTEHUUAIbHOM SHEPruM MPYKUHBI C PabOTOM
CUJIBI TPEHMUSI.

Omnpenenenre pabOThl CHIIBI TPEHUS NMPU JBUKEHUH Tella 10 HAKJIOHHON
MJIOCKOCTH.



Paszpnes 3. Mosekyasipaas ¢pusuka 4 TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTndeckoi Teopuu (MKT), mux
onbiTHOE oOocHOBaHue. Juddysua. bpoyHoBckoe aBmkeHHe. XapakTep
JIBWKEHUSI W B3aMMOJECHCTBUS 4YaCTHI[ BemecTBa. MoAEnM CTPOECHUS Ta3oB,
KUJKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX
mozeneid. Macca u pasmepbl Moliekyn (atomoB). KonudecTBo BermiecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temneparyp Llenscus.

Mopgenp uaeanpHOro rasa B MOJIEKYJSIPHO-KUHETUYECKOW TEOPHUH:
YaCTULbI Ta3a IBUKYTCA Xa0TUUECKHU U HE B3aUMOACHUCTBYIOT IPYT C APYTOM.

l"azoBbie 3akoHbl. YpaBHeHue MeneneeBa—Kianelipona. AOcoitoTHas
TemriepaTtypa (mkana temnepatyp KenbBuna). 3akon Jlanbrona. M3omnpouecch
B HUJCAIBHOM Ta3¢ C NOCTOSHHBIM KOJMYECTBOM BewlecTBa. ['paduyeckoe
MPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MEXIOy [IaBICHUEM U CPEAHEH KUHETUYECKOW HHEpruei
MOCTYIATEIHLHOTO TEIJIOBOTO JBMKCHHUS MOJIEKYJI UJI€abHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UACANTBHOTO rasa).

CBsi3bp  aOCOJIIOTHOM TeMmmepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO
CpeHEW KMHETUYECKOW SHEPTrHeM IOCTYIIATEIbHOIO TEMJIOBOIO JBMKECHUS €€
YacCTHLI.

TexHuYeCKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOIECCHhl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUaJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopens OpOyHOBCKOTO ABHKCHHS.

Buneoponuk ¢ 3anuchbio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEH.

Mopgaens onbita [TepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

HabGnronenue u vicciiefoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccnenoBanue mponecca YCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHUS TIPU
TEIUI000MEHE MEXLy TOpsYeil U XOJI0IHOM BOJOM.

N3yuyeHne M30TEpMUYECKOTO Ipolecca (PEKOMEHIOBAHO HMCIOJb30BAHUE
1udpoBoii 1abopatopun).



N3ydenne n30xopHOro mpouecca.

N3ydenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHuve BHEIIHUX YCIOBUW ISt
TEPMOJIMHAMUYECKOM CUCTEMbl. BHeEIIHWME U BHYTPEHHHE MapaMeTphl.
[TapameTpbl TEPMOJMHAMUYECKOW CUCTEMBI KaK CPEIHHE 3HAUECHUS BEJIUYMH,
ONMUCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukd. CamMONpOW3BOJBHAS —pelaKcauus
TEPMOJUHAMHUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.

Mogens wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHU:
ypaBHeHre MeHeneeBa—KnanelpoHa 1 BbIpaXEHUE AJIsI BHYTPEHHEW SHEPTHH.
YcnoBusT NPUMEHUMOCTH HTOM MOJENW: HHU3Kas KOHLEHTPALMS YacTHI,
BBICOKHME TEMIIEpaTyphl. BeipaxkeHue 1j1s BHYTPEHHEN SHEPIUU OJHOATOMHOTO
WJICAUTBHOTO rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOIECCHI.

OnemeHTapHasi paboTra B TepMoAuMHamMuke. BeruncieHue paboThl 1O
rpaduky nporecca Ha pV-auarpaMmme.

Teronepenaya kak cnocod  W3MEHEHUsT BHYTPEHHEW  SHEpruu
TEPMOJUHAMHUUECKON CcHUCTeMBbl 0e3 coBeplieHuss padoTel. KoHBekius,
TEIJIONPOBOHOCTbD, U3TyUYCHHE.

KomnyectBo Ttemnorel. Temno€éMKOCTh Tena. YaenbHas W MOJSIpHAs
TEIUIOEMKOCTH BeEleCTBA. YpaBHeHHe Maiiepa. YaenpHas TEIoTa CropaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI NpH Teruionepenadye. llonstue 06
aauabaTHOM IpoIiecce.

IlepBbiii 3akOH TepMoaMHAMUKHU. BHyTpeHHsis sHeprus. KosmuecTBo
TEMJIOTBI W paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW DHEPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOAMHAMHUKH IS PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3a/IJaHHOE PABHOBECHOE COCTOSIHME TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEPMOAMHAMUKM [UII HEPABHOBECHBIX MPOLECCOB:
HEBO3MOKHO TMepe/iaTh TEIIOTY OT 00Jiee XOJIOIHOIO0 Tella K 00jiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeodpatumMocTh TpUPOIHBIX TPOIIECCOB.

[TpuHnmer nectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUSI  TEIUIOBBIX  JBUTATEIEH.
TennoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuyeckue yCcTpoMCTBa U TEXHOJIOTUYECKUE MPOLECCHI: XOJOANIbHUK,
KOHJIUITMOHED, MU3CIbHBIA M KapOIOpAaTOPHBIN IBHUTATENH, MapoBask TypOWHA,
NOJIyYEHUE CBEPXHU3KHX TEMIIEPATYp, YTUIU3ALUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOcCa, yTWIH3AIUsl OMOOPTraHMYECKOTO TOIUIMBA
JUTSI BRIPAOOTKH «TETIOBOW U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuieckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO IpoLecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

N3mepenne yaenpHON TEITOEMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBSI3U HEPTUHA MEXKMOJIEKYIISIPHOTO B3aUMOJEHUCTBUS U
TEMIIEPATYPbI KATIEHUS KUJTKOCTEH.

Tema 3. Acpecamnibie cocmoanus éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHJeHcarus. McmapeHue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacelllleHHbIE YW HEHAChIILIEHHbIE TMapbl. KauecTBEHHas: 3aBUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO Mapa OT TEMIEpaTrypbl, WX
HE3aBUCUMOCTh OT O0OBEMA HACBHIIMIEHHOTO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypbl
KUIIEHUSI OT JJABJICHUS B KHUJKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAXKHOCTD.

Tépnoe temo. Kpucrammueckne u amopdHblie Tena. AHU30TPONUS
CBOMCTB KpHCTaUIOB. llnaBneHne u Kpuctaumszanus. YOenbHas TEIIIOTA
iaieHus. Cyonumanusi.

Hedbopmanmu TBEpaoro tema. Pactsokenue u ckartue. Casur. Mopynb
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
paciipeHde. AHTapMOHM3M TEIUIOBBIX KOJIGOAHWM YacTHI] BEIIECTBA Kak
MpUYMHA TEMJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprUn B (ha30BbIX MEPEX0IaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.



[ToBepxHOcTHOE HaTsDKeHHE. KOA(HUIIMEHT TOBEPXHOCTHOTO HATSKCHUS.
Kanmmwapuasie  sBiieHus.  JlaBieHue MO HCKPUBIEHHOM IMOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuyeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCHL: KHUAKHE
KPUCTAJLJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kurnenne npyu noHM>KEHHOM JIABJICHUMU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienin HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BENIECTBA.

Bunbl gedopmarimii.

Habmronenune mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IUIABIICHUS JIbA.

N3ydyeHne CBOKCTB HACBILIEHHBIX MAPOB.

N3mepenne aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
TIOMEIICHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMoctu Jedopmaiiiu  pe3WHOBOTO o0paslia OT
MIPUJIOKECHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMH KA.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3anus Tea U €€ MPOosBICHUS. DJIEKTpUUeckuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsnoB. [IpOBOAHMKH, IUAJIEKTPUKH U TOIYNPOBOJHUKHU.
DJIEMEHTApHBIN 3JIEKTPUYECKUN 3apsAll. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsaa.

B3aunmogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hampsox€aunocts  anexktpudeckoro modiss.  [IpoOueiit  3apsia.  Jluaum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.



[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO IOIs. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loTeHnuanbHas sHEprus 3apsaa B JIEKTPOCTATUYECKOM ITOJIE.
[ToreHuman s3nekTpocTaTUdeckoro mnoss. CBsA3b HANPSKEHHOCTH MOJA U
PA3HOCTU MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO T0JIs1 (KaK OJTHOPOJHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

ITone Touyeunoro 3apsiipa. Ilone paBHOMepHO 3apsbkeHHON cdepsl. [lose
PAaBHOMEPHO 3apsbKEHHOro Mo o0bEMy mmapa. [lone paBHOMEpHO 3apsKEHHOU
OeckOHEUHOM IIIOCKOCTU. KapTuHBI JUHUM HANpsHKEHHOCTH ATUX TOJICH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMDIIEKTpUKU B DJIEKTPOCTAaTUYECKOM  mousie.  Jludnexkrpudeckas
IIPOHUIIAEMOCTb BELIECTBA.

Konpencatop.  DONeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O KOHAEHCATOPA.

[TapanmnensHoe  coeguHeHHe  KOHAeHcatopoB.  [locmenoBarenbHOE
COCIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHHE 3apsyKEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AIIEKTPOMETp, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOpPOB,
KOHJIeHCATOphI, reHepatop Bau ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUA dIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Baun ae I'paada).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOHUCTBO M JAEHUCTBUE KOHAEHCATOPA ITOCTOSIHHOM W TEPEMEHHOU
€MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOopa OT IUIOIIAIN
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apszKa 1 pa3psiika KOHJIEHCATOpa YEpe3 pe3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TElL.



HaGnrogenue mnpeBpamieHus SHEPTUU  3apsSHKEHHOTO KOHJICHCATOpa B
SHEPTHUIO U3TYyUYCHUS CBETOAMOMA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

UccnenoBanue paspsia KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Illocmoanunwtii 31eKmMpuyecKuil mox.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBust  CyIIECTBOBAaHHS  NOCTOSIHHOTO — BJIEKTPUYECKOTO  TOKA.
Ncrounnkm Toka. Hanpsxenune U n OJ1C &.

3akoH Oma Il y4acTKa 1EIH.

DIIEKTPUUECKOE CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOAHOTO MPOBOJIHHKA OT €r0 JJIMHBI U IUJIOIIANA TOMEPEYHOTO CEUYEHUS.
VY 1epbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarensHOE, napajieabHOE, CMEIIIaHHOE COCIMHEHUE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX JyekTpuyeckux ueneu. [IpasBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUTHOCTE 3JIEKTPUYECKOro ToKa. TeroBasi MOIIHOCTb, BbIACIsIEMas Ha
pesucrope.

OJIC u BHyYTpEeHHEE CONPOTUBIICHHME HMCTOYHMKA Toka. 3akoH Oma miis
MOJTHOM (3aMKHYTOM) DJIEKTpUYECKOW Iernu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3aMbikaHue.

KonnencaTtop B 1ienu mMOCTOSTHHOTO TOKA.

TexHUYecKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: aMIIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSIKEHUS ISl PE3UCTOPA,
JIaMIThl HaKaJIMBAaHUS U CBETOJMO/A.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IM MOTIEPEYHOT0 CEUCHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TpHU
MOCTOSTHHOM HaIpsHKEHUH.

IIpssmoe wu3mepenue IJIC. KopoTkoe 3amblkaHHE TallbBAaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crioco6bl coenmuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.



HccnenoBanue pasHOCTM NOTEHIMAIOB MEXAY IOJIOCAMH HCTOYHHKA
TOKa OT CHJIbI TOKA B L[ETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenune yaenpHoro CormpoTUBICHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npejesa u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

HUccnegopanue 3aBucumoctd OJIC rajabBaHHYECKOrO JJI€MEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH MNOTEHIMAIOB MEXAY IOIOCAMU HCTOYHHUKA
TOKA OT CHJIbI TOKA B LETIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HOM MOIIHOCTM HMCTOYHMKA TOKAa OT
CHWJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTUBIICHHUS] METAJNIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B IJIEKTPOJIUTAX. DINEKTPOJIUTHUECKAS TUCCOLIMAIIUS.
DnexTponus. 3akoHbl Dapanes A1l ANEKTPOIIn3a.

DIIEKTPUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinnus. [1mazma.

TexHuyeckre ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: ra30pa3psiIHbIe
JIAMIIbI, AJIEKTPOHHO-JIy4YeBasi TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: THUO,
TpaH3UCTOp, (OTOAMOA, CBETOAMOJ, TallbBaHWKA, padUHUPOBAHHE MEIH,
BBITIJIABKA aTFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISE TPOBOJAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.



Ha6nronenue anmexkTponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOPE3UCTOpa  OT
TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3nYecKUuil NPaKTUKYM.

CrocoObpl  u3MepeHuss (U3MUECKUX BEIMYMH C  HCIOJb30BAaHUEM
aHAJIOTOBBIX M LM(POBBIX H3MEPHUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JaTYUKOBBIX cHUCTEM. AOCONIOTHBIE W  OTHOCUTENIbHBIE IMOIPEUIHOCTH
M3MepeHnit pusnyeckux BeanurH. OLeHKa IPaHull TOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIECAOBAHUM 3aBUCUMOCTEMN
(u3nYecKuX BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TUIIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B TEMAaTHYECKUX paslenax «YYeHMYECKHUH 3KCIEPUMEHT,
Ja00paTopHbIE PaObOTHI, TPAKTUKYM).

MexnpeaMeTHble CBS3M.

N3yuenne kypca (¢usuku yriyonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS € YYETOM COACPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId QaxkT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
MOJIeb, U3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHUM, H3MEepUTETIbHbIE NPUOOPHI,
ugpoBast 1abopartopusi.

Mamemamuka: peumieHue CUCTEMbl ypaBHEHUHW. JIuHeWHas QyHKUUA,
napabosia, runepOona, uX Tpapuku U CBOMCTBA. TpuUrOHOMETpPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKLINUH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexanudeckoe IBIKEHHWE B JKUBOM mnpupone, auddysus,
0CMOC, TEJIO0OOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY KaOIIeH
Cpelbl, yTUIU3alrs OMOOPraHuYeCKOro TOTUIMBA JIJIsl BBIPAOOTKU «TETIOBOI U
ANIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSDKEHUE W KaNWUIAPHBIE SIBIICHUSA B
OPUPOJE, FIEKTPUUECKHUE SBJICHUS B )KUBOW IPUPOJE.

Xumua: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJSpHAas Macca, MOJYyYEHHE HaHOMAaTEpHAJIOB, TEIJIOBBIE
CBOMCTBAa TBEPABIX TEN, JKUAKOCTEM W Ta30B, KUIAKAE KPHUCTAILIbI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JIUCCOLMALM,
rajlbBaHUKa, IEKTPOHHASI MUKPOCKOIIHMSL.



TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua:  npeoOpa3oBaHUE  [BIKEHUH €  HCIOJIb30BAaHUEM
MEXAaHU3MOB, YYET CyYXOrO M MKHJAKOTO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKIMHU (KPOHIUTEWH, pEIETYAThle KOHCTPYKIMM), HCIOJIb30BaHUE
3aKOHOB COXPAaHEHMSI MEXaHWKH B TEXHUKE (THMPOCKOI, BOJAOMET U NIPYyTHUE),
JBUTATEh BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, OBITOBOM XOJOAMIBHUK,
KOH/JMILIMOHEP, TEXHOJOTMHU TMOJIY4YEHHs] COBPEMEHHBIX MaTepuaoB, B TOM
YlClie HAaHOMAaTEpUAIOB, U HAHOTEXHOJIOTMH, D3JIEKTPOCTATHYECKAs 3alluTa,
3a3eMJIEHUE DJIEKTPOIPUOOPOB, ra3opa3psaHble JIaMIIbl, MOJIYIPOBOAHUKOBBIE
MpUOOPHI, FAJIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMU KA.

Tema 4. Macnummnoe no.e.

B3anmoneiicTBUE TOCTOSHHBIX MAarHAUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHON WHTYKIMH.

MarnuTHoe€ 1oJje IpOBOAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KaTYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHuma, €€ HampaBieHME M MOIYJb. JIBM)KEHHE 3apsKEHHOM
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM moJjie. PaGota cuisl Jlopenna.

MaruutHoe nosue B BeuectBe. eppoMarHeTUKH, napa- 1 JuaMarHeTHKU.

TexHuyeckre ycTpoWCTBA M TEXHOJOTMYECKHE MPOIECChl: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMArHuTOB, TE€CTeP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTENH 2JIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

KaptuHa nuHMM MHAYKOMM  MAarHUTHOTO  MOJIL  TOJOCOBOIO U
M0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

Kaptuna nmMHMII MarHUTHOM WHAYKUWHA TIOJAS JUIMHHOTO TPSIMOTO
IIPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

HaGntonenue aBm>XeHUs My4ykKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JIEUCTBUSA DIIEKTPOU3IMEPUTEIBHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.



Yuenuueckuit sxkcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnegoBanre MarHUTHOTO MOJISI IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTHKOB.

Uccnenoanue AeiCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHue MAarHUTHOM WHAYKUWA HAa OCHOBE W3MEPEHUS CHIIbI
Awmrepa.

Tema 5. Inexkmpomaznumnan uHOYKYu.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKUIHMH. [IOTOK BEKTOpa MarHWTHOU
naaykmuu. J/IC mHayknuu. 3aKOH 3JIEKTPOMAarHWTHOM MHAyKnuu Papanes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

O/1C MHIYyKIHH B MPOBOJHHUKE, IBHXKYLIEMCS B OJHOPOJHOM MAarHMTHOM
ToJIe.

IIpaBuino Jlenna.

NupykTtuBHOCTh. Karylika MHAYKTUBHOCTH B II€NU MOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIYKIIUH.

OHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckre ycTpoucTBa U TEXHOJIOTHUECKHE MPOUECChl: MHIYKIIMOHHAS
ne4b, COJICHOU, 3alUTa OT JJIEKTPU3ALUU TeJl IPH JBHKEHWH B MarHUTHOM
noJie 3eMJIH.

Jlemoncmpayuu.

HaGnronenue siBneHust 21eKTpOMarHuTHOM MHTYKIIUH.

Uccnenosanne 3aBucumoctd DJIC MHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tanenurie MmarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHH.

Uccnenoanne 3aBucumoct JDJ(C  caMOMHAYKIIMM OT CKOpPOCTH
M3MEHEHUS CUJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

OnpeneneHre HHAYKIUU BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue sIBIECHUS CAMOMHIYKIIMH.

C6opka MozI€TH 3JIEKTPOMAarHUTHOTO T€HEPaTopa.

Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.



Konebarenbnast cucrema. CBOOOHBIE KOJIEOaHNUS.

Iapmonnueckue  konebanus. Kunemarnyeckoe W JIHHAMHUYECKOE
omucaHue. DHEPreTMYeCKoe OIMCaHue (3aKOH COXpPAaHEHHUS MEXaHMYECKOU
sHepruu). BrIBoJ TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOAaHUM U3 UX
SHEPreTUYECKOro U KHHEMATHYECKOrO OMHUCAHHUS.

Ammuntyaa u ¢aza konebanuil. CBs3b aMIUIUTYABI KOJIEOAHUM MCXOTHON
BEJIMYHMHBI C aMIUTUTYJIaMU KoJieOaHUi €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u yactora kosebGanuii. Ileproa Manbix CBOOOAHBIX KOJIeOaHUM
MaTeMaTU4YecKoro MastHuka. I[lepuon cBOOOAHBIX KOJ€OaHUM MPYKUHHOTO
MasiITHUKA.

[lonsiTue o 3aryxamomux KoneOaHHusX. BbIHYXIeHHbIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BnusiHue 3aTyxaHus Ha BHUJ PE30HAHCHOM
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJlbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO JIBHKCHHUS.

HabGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

HccnepoBanue 3aryxaromux KosieOaHWW M 3aBHUCHUMOCTH MepUoja
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanune konebaHuii rpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUs MPEACTABICHUI 00 MACaTbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SHEPT UM MPU KOJCOaHUSIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopruie pabomol, npaKkmuKym.

N3mepenne nepuoga cBOOOAHBIX KOJIEOAHMM HUTSHOTO M MHPY>KHMHHOTO
MasITHUKOB.

N3yuenne 3aKOHOB [IBMJKEHMSI Tela B XOA€ KOJeOaHWM Ha yIpyrom
IoJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXaOMIKUX KOJIEOaHUM.

HccnenoBanue BoIHYKIESHHBIX KOJICOAHUH.

Tema 2. dnekmpomazcnumHnule Konedanus.



Konebatenbupiii koHTYp. CBOOOJHBIC JIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KoisiebaTenbHOM KOHType. dopmyinia TomcoHa. CBA3b aMILTUTYIbI
3apsija KOHJIEHCaToOpa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM K0JI€0aTEIbHOM KOHTYDE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHMsl. BbIHyX1€HHbBIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUSI.

IlepemeHHBII TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEeMCTBYIOIEE 3HAUEHHE CUJIBl TOKa M HAIPsDKEHUS IPU Pa3IudHON (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconnanbHbld IEPEMEHHBINA TOK. Pe3uCTOp, KOHAEHCATOp M KaTyIlKa
MHJIYKTUBHOCTH B LIETIA CUHYCOMIAJIbHOTO IEPEMEHHOTO TOKa. P€30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanbubiii Tpancdopmarop. [IpousBoacTBo, nepegadya u noTpediieHne
ANEKTPUYECKON IHEPTHH.

DKOJIOTUYECKUE PUCKM TPU NPOU3BOACTBE 3NEKTpodHepruu. Kymprypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHnuecKue yCTpONCTBAa U TEXHOJOTHYECKHE MTPOLIECCHI: SIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUH JIEKTPOIEpeIad.

Jemoncmpayuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHHM OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcmorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOMIKX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mogenb 3JIEKTpOMarHuTHOTO TeHepaTopa.

BoinyXeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMS.

Pe3ucrop, KaTymka MHAYKTUBHOCTH U KOHAEHCATOP B LENU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuenue tpanchopmaropa.

HccnenoBanue MepeMEHHOIO TOKA Yepe3 MOCEN0BATENbHO COEUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Habmoienue 3eKTpoOMarHiTHOTO pe30HaHCa.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmMmpOMAZHUNIHbIE GOJIHD.

MexaHuueckue BOJHBI, YCIOBHUS HMX pacnpoctpaHeHus. [lomepeunsie u
IPOJIOJbHBIE BOJHBIL. llepron, ckopocTh pacnpoCTpaHEHHs] W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPAKEHHUE, MpeJoMIIeHue, UHTephepeHIus U
T paKims.

3Byk. CkopocTb 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsiI3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3anMHasi opueHTaIusi BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoliCTBa  3JICKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IMPEIOMIICHHUE,
noJisipu3anus, HTepepeHuns u qudpaxims.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckne yCTpOHMCTBA M NMPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, pajauonpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-
Neyb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO0pa3zoBaHue U pacIPOCTPAHEHUE MMONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

HNccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XCHWUE,
npesioMJIeHUe, Nojaspu3auus, Judpakuus, MHTephepeHIus.

Oo6nHapyxeHue nHHPaAKPaACHOTO U YALTPAhUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacpPOCTPaHEHUE CBE€TA B OAHOpPOAHOM cpene. Jlyu
cBeTa. TOYeUHbIN UCTOYHHK CBETA.



OTtpaxkenue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenue n3zoOpaxeHui
B IUIOCKOM 3epKase. Cepruyeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI NPEOMIICHHS cBeTa. AOCOIIOTHBIN
nokasarenp mnpejaomyieHus. OTHOCHUTENbHBIM — IOKa3aTelb  MPEJIOMIICHHS.
IIoCcTOSHCTBO YacTOTBI CBE€Ta W COOTHOLIEHHWE [JIMH BOJIH IIPH IEPEXOJE
MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHMILY Pa3/ieiia IBYX ONTHYECKHUX CPEN.

Xon nyueit B npusme. ducnepcust cBeta. ClioxHBIM cocTaB 0€JIoro cBeTa.
[Ber.

[TonHoe BHyTpeHHee orTpaxeHue. lIpenenbHBId  Yrosll  IMOJHOTO
BHYTPEHHETO OTPAKECHMUS.

CoOuparomyie ¥ pacceuBaronue JuH3bL. ToHKass auH3a. DOKycHOE
paccTosiHUe W ONTHUYECKas Cuia TOHKOM JIMH3bL. 3aBHUCUMOCTh (DOKYCHOIO
paccTosiHUSL TOHKOW c(hepruuecKOol JHMH3bI OT €€ FT€OMETPUH U OTHOCUTEIBHOIO
ITOKA3aTeIIs MPETOMIICHUS.

@opmyJia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox myda, MPOWEAIIETO JMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOUKHM M OTpE3Ka MPsSMON B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

Ontuyeckue npubopel. Pazpemaromass cnocodHocTh. ['ma3z  kak
ONTHYECKAS] CUCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. Mutepdepennus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBusi HaOmOAEHUS MAaKCUMYMOB UM MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX WCTOYHUKOB. [IpuMepsl Kilaccuueckux
MHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHMH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PaAKIUOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKUE MPOLECCHI: OYKH, JyIa,
nepuckorn, ¢oToarnmapar, MUKPOCKOI, TPOSKIIMOHHBIN arapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccenenosanne npesioMieHNs CBETA.

Haboienne noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne Xo0Ja CBETOBBIX ITyYKOB 4Yepe3 IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U IPU3MY.



HccnenoBanue CBOMCTB H300payKeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

HaGmronenne iBeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Ha6nronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nosnsipusaiuu cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHS] MEXaHUYECKHUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

M3mepenue nokasarens NpelOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMSI OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepennie GoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300pakeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tonmyuenue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHU€ TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, HTEpPEpEeHINN U MOJISIpU3aLUU CBETA.

N3yuenune monsipus3aliid  CBETa, OTPAXKEHHOTO OT  MOBEPXHOCTH
JTUDJIEKTPHKA.

N3yuenne naTepdepeHnu 1a3epHOro U3IIyuyeHHUs Ha IBYX LIEIISX.

Habmronenue nqucnepcun.

Habnronenue u ucciegoBanue TuPppakiiuOHHOTO CIEKTpA.

N3mepenune rMHbI CBETOBOWM BOJIHBI.

[lomyyenue  cmexkTpa  M3JIy4eHUs  CBETOAMONA  IIPU  [OMOLIM
TUuGPaKIIMOHHON PEIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['paHvubl TPUMEHUMOCTH  KJIACCHUYECKOM  MexaHuku. [locTymnarsl
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpaszoBanus Jlopenna.
VYcaosue npudMHHOCTH. OTHOCHUTEBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILEHUE JIJTUHBI.

DOHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3p Macchl € DSHEPrUE€d W HMITYJIbCOM PEISATUBUCTCKOM YaCTHULBI.
DHeprusi moKosl.

TexHHuecKue yCcTpoMCTBAa M TEXHOJOTMYECKHUE IMPOLECCHL: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.



Y4eHnueckuii SKCIIEpUMEHT, JTabopaTopHbIe Pa0OTHI, MPAKTUKYM.

OnpeneneHue UMIIyJIbCa MW DHEPTUU PEJSITABUCTCKUX 4acTUI] (IO
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60an060ii oyaausm.

PaBHOBECHOE TEMIOBOE M3IydyeHHUE (M3IydyeHHEe aOCOJIIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akoHbl (oTodddekTa.
VYpaBHenue DiiHireiina 11t porordpdexra. «Kpacnas rpanuna» poroaddexra.

JlaBnenue cBeta (B YacCTHOCTHM, JaBJICHHME CBeTa Ha aOCOJIOTHO
HOTJIONIAIONIYI0 U abCONIOTHO OTpakarollyto noepxHocTh). OmbiTel I1. H.
JleGenena.

BosHOBBIE cBOMCTBA yacThll. Bonnsl ne bpoia. {nvuaa BosHsl ne bpons
U pasMephl 00JacTH JOKaIW3allMy JBHXKYIIEWcs dacTulbl. KopryckymnsipHo-
BOJIHOBOU Jyanu3M. Judpakius 3JIeKTpOHOB Ha KpUCTAILIaX.

Cnenuduka U3MEpeHUn B MUKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckue ycTporucTBa M TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPOMETP,
(doTO3MEMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKON, COJHEuYHas Oatapes,
CBETOAMO/.

Jlemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeLIHETo (poToaddekra.

HccnegoBanue 3aBUCHUMOCTH  CONPOTHUBJICHUS TMOJYIPOBOJHUKOB OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyMm.

HccnenoBanue gporopesucropa.

N3mepenne mocrossaHOM [limanka Ha ocHOBe HccnenoBanus Gororddekra.

HccnenoBanue 3aBUCMMOCTHM  CHJIBI  TOKa 4Y€pe3 CBETOAMOJ  OT
HaATPSHKCHUS.

Tema 2. @uzuka amoma.

OnBITH IO WCCIIEIOBAHUIO CTPOCHUS aToMa. [ImaHeTapHas momens aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u mornomieHue (OTOHOB TpH TEPEXOje
aToma C OJHOTO YPOBHS SHEPTUU Ha JAPYTOMH.



Bunsl ciektpoB. CrieKTp ypOBHEHN 3HEPTUU aToOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckre ycTporucTBa U TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HaOnronenue nuHe4aToro crekTpa.

HccnenoBanue crekTtpa pas3peXEHHOIO aTOMAapHOro BOIOpoAa |
U3MepeHue nocTossHHon Punbepra.

Tema 3. Du3uka amomHo20 a0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnas mozaens sigpa I'eitzenOepra—Banenko. 3apsiy sapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnaz. I'amMa-usiydyeHue.

3aKOH paJMOAKTHUBHOIO pacnaja. PaauoakTUBHBIE M30TOIBI B MPUPOE.
CBONCTBa MOHU3UPYIOWIETO U3Ty4YeHUs. BausHne pagnoakTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBsS3M HYKJIOHOB B sipe. Snepubie cuibl. Jlepext maccer sapa.

Snepnbsie peaknuu. JlemeHue W CUHTE3 suep. AAepHBIE PEAKTOPHI.
[TpoGsiemMbl ympaBisieMOro TEPMOSIACPHOTO CHUHTE3a. DKOJOTUUECKUE ACTICKTHI
Pa3BUTHSA SIAEPHON SHEPTETUKMU.

MeTtoabl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YACTHILI.

@yHIaMEHTAIIBHBIE B3aUMOACHUCTBUA. bapvOHBI, ME30HBI U JIEOTOHBI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-ritooHHas MoAenb apOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHas MaTepusa U TEMHas
SHEprusl.

EnnnHcTBO pmznueckoi KapTUHBI MUpA.

TexHuueckrue yCTpOMCTBA M TEXHOJOTMYECKUE NPOLECCHL: HO3UMETD,
Kamepa BunbcoHa, sAEpPHBIA PEAKTOpP, TEPMOSAEPHBIA PEAKTOpP, aTOMHAas
O0omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

HccnenoBanue TpekoB 4yacTuil (110 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.



Pa3nen 8. JiieMeHTbI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HauYeHHE acTpoHOMHH. [IprUMEHMMOCTh 3aKOHOB (M3BUKU [JIsi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapsl acTpoHOMUYECKUX wuccienoBaHnuii. COBpeMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJAMOTENIECKOIIbI, BHEATMOC(EpHask aCTPOHOMHUSI.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucrema.

Counnne. ConiHeuHast akTUBHOCTD. McTounuk sHeprun ConHua U 3BE3I.

3BE31bl, MX OCHOBHBIC XAapaKTEPUCTHKH. JlHarpamMma «CHEKTpaJbHBIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]] TJIABHOM MOCIJIENOBATENbHOCTH. BHYTpeHHEe
ctpoenue 3BE311. CoBpeMEHHbIE MPECTABICHUS O MPOUCXOKIECHUU U 3BOJIIOLINU
ComHna 1 3B€311. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u nBuxenne ConHIA B
lanaktuke. Tumnbl rajakTuk. PaguoramakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranue
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navniooenus.

HaOnronenuss  3BEé3maHOro  Heba  HEBOOPYKEHHBIM — IJIa30M €
HCTIOJB30BaHUEM KOMIBIOTEPHBIX MPUJIOKEHUM ISl ONpPESTCHUs MOJOKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HaOntonenuss B Teneckon JIyHBI, IMJIaHEeT, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUH.

Du3HYeCcKUuil MPAKTUKYM.

CnocoObl  m3MepeHHsT (PHU3MYECKUX BEIMYMH C  HMCIOJIB30BAHHUEM
AQHAJIOTOBBIX W IU(GPOBBIX H3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIOTHBIE U  OTHOCUTEJIbHBIE MOTPEIIHOCTH
u3MepeHuit pusznueckux BeanduH. OIeHKa IpaHuI] TOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCIEAOBAaHUM 3aBUCUMOCTEMN
¢u3nUecKuX BETWYHMH, TPOBEpPKA MPEMIOKEHHBIX TUIOTE3 (BHIOOp U3 padoT,
OMMCAaHHBIX B TEMATHUYECKUX pazlienax «YUYEHUYECKUM SKCIEPUMEHT,
JabopaTopHbIe PaObOTHI, TPAKTUKYM).



O06o01maruiee NOBTOPEHME.

O06oOmeHne W cUCTeMaTwW3aiusl  COJACpXKAHWS  pas3lelioB  Kypca
«MexaHukay, «MonekynsipHas busnka u TEPMOJIUHAMUKAY,
«QnexrpoauHamukay, «Konedanust 1 BOJIHbBDY, «OCHOBBI CIIEUATBLHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHTOBas ¢u3uka», «DIEMEHTbl acCTPOHOMUU U
acTpou3uKm.

Pons Qu3ukm M acTpOHOMUM B HKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAIIBHOM W 3TUYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOW KapTUHE MHpa, 3HAYCHHUE
ONMUCATENIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIbHOM U MPOTHOCTUYECKOU
GyHKUMNA (U3MYECKON TEeOpHH, POJib (PU3HYECKOW TeopuH B (HOPMUPOBAHHU
IOpEICTaBICHU O (PU3MUECKON KapTUHE MHpa, MECTO (PU3UUECKOW KapTHHBI
MHUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IMPEICTaBICHUN O
IPUPOJE.

MexnpeaMeTHble CBS3M.

N3yuenne kypca (¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBJISIETC € YYETOM COACPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo0os
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId QaxkT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HAOIIOACHHUE, DSKCIEPUMEHT, MOJEIUPOBAHNUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHM, H3MEepUTEIbHbIE MPUOOPHI,
ugpoBast 1abopartopusi.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHMH. TpuroHoMmerpuyeckue
GyHKUINA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKLIWH HA OCH KOOPAUHAT,
cloXkeHue BeKTOpoB. [Ipow3BogHbie »sreMeHTapHBIX (yHKIuMi. [Ipu3Haku
o00Usl TPEYroJbHUKOB, OMpEAeSieHrEe IO MIOCKUX (QUryp m odbéma
TeN.

buonocua: >nexrpuyeckue SIBICHUS B JKUBOW NMPUPOJIE, KOJeOaTelbHbIE
JBIKEHUS B KUBOM NIPUPOAE, SKOJOTMUYECKHE PHUCKM IPU IPOU3BOACTBE
ANIEKTPOSHEPIHH, DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Ccpesl,
yJIbTPa3BYyKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBJICHUS B YKUBOMU
npupoze.

Xumua: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TeEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.



T'eocpagpua: marHuTHBIE TOIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMATHUTOB,
AJIEKTPO/IBUraTeNb SIKoOU, reHepaTop NepeEMEHHOI0 TOKA, MHAYKIIMOHHAS N€Yb,
JUHUU  JJIEKTpoIlepenad, d3JEKTPOJABUIATENb, paaap, pPaaUONPUEMHUK,
TEJEeBU30p, aHTeHHa, TeinegoH, CBU-meus, ynpTpa3BykoBas AMArHOCTUKA B
TEXHUKE, MPOEKIMOHHBIM anmapaT, BOJOKOHHAs ONTHKA, COJIHEUYHas OaTapes,
CIlyTHMKOBBIE IPUEMHMKH, s€pHAs YHEPreTUKa M DKOJIOIMYECKUE aCIIEKThI €€
pa3BUTHS.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA ITIPOTPAMMBI 110
OU3MKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInYHOCTHBIE pe3yJIbTaThl OCBOEHHA Yy4yeOHoro mnpenmera «Dusuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBAThCSl C(OPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIMX TPaJWLUOHHBIM ILIEHHOCTSIM POCCHHCKOro OOIIecTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTHA, B TOM
YUCJIE B YACTH:
rPaKAAHCKOI0 BOCIIMTAHMS:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYarOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOIO YJ€HAa POCCUICKOI0 00IECTBa;

e TMPUHATHE TPATUIIUOHHBIX OOIEUETOBEYECKUX TYMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYI JEATEIIBHOCTH B  HHTEpecax
IPAXJAHCKOTO  OOIeCTBa, Yy4YacTBOBaTh B  CaMOYIpPABIECHUU B
00pa3oBaTeNbHON OpraHu3aluu;

e YMEHHME B3aUMOJICMCTBOBATH C COLMAIbHBIMU HWHCTUTyTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:

e CchOpPMUPOBAHHOCTb  POCCHUMCKON  TPaXKIAHCKOM  UJIGHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE  OTHOLICHWE K  TOCYJAapCTBEHHBIM  CHMBOJIAM,
JOCTIKEHUSIM POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU M TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;

e CIOCOOHOCTH OIEGHWBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE
pELICHUsI, OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI W
LEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHWE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:



e DOCTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAs SCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HayKe.
TPYAOBOI0 BOCIIMTAHUS:

e HUHTEpEC K Pa3NUyHbIM cepaM NpodeccHOHAIBbHON AESITENbHOCTH, B
TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIM BbBIOOp Oyaymiei mpodeccud W peanu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHbl;

e TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUI0 UM CaMOOOpA30BaHUIO B
o0iacTu (pU3UKHU Ha IPOTSKEHUU BCEH KU3HU.

IKOJIOTMYECKOT0 BOCIIUTAHMSA:

e c(OPMUPOBAHHOCTH HKOJIOTUYECKOMN KYJbTYPBI, OCO3HAaHHE
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIIeM;

e IUIAHUPOBAHHUE U OCYILECTBIICHHE JEUCTBUI B OKpYXalOLIEH cpeae Ha
OCHOBE 3HaHUS LEeJNE YyCTOMUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

e pacCUIMPEHHE OIbITA ACATEIBHOCTU SKOJOTMYECKON HANPaBIEHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH IO (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

e c(hOpMHUPOBAHHOCTH MUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

e 0OCO3HaHHE LIEHHOCTU HAy4YHOH AESTENbHOCTH, TOTOBHOCThH B IpOILIECCE
U3ydeHuss (U3UKH OCYUIECTBIIATH MPOEKTHYIO U HCCIIEJ0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYAIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHBIE YHUBEPCAJIbHBIE YUeOHbIE TelCTBUA
ba3oBble 1ornueckue aAeicTBM:
e CaMOCTOSITEIBHO (POPMYJIMPOBATh M AKTYaJM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPENeNATH LETU ACSITEIBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX
JOCTHKCHUS,
e BBIABISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PAacCMATPHUBACMBIX
(U3HUECKUX SBJICHUSIX;
e paspabaTeiBaTh IUIaH peHieHus MnpoOJeMbl ¢ y4ETOM aHaIM3a
UMEIOIINUXCSl MaTePUATBHBIX K HEMAaTepUaIbHBIX PECYPCOB;
e BHOCHTh KOPPEKTHUBHI B JI€ATCIBHOCTH, OIICHUBATH COOTBETCTBHC
PE3yNbTATOB MEJISIM, OIIECHUBATH PUCKH ITOCIICICTBHI IEITCIILHOCTH;



KOOPJAMHUPOBATh U BBINOJHATHE pPa0OTy B YCIOBHSX PEATBHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBINUICHHE TIPH PEIICHUH  KU3HEHHBIX
poOJIeM.

ba3oBble nucciieoBarTe/bCKHe AeiiCTBUS.

BIIQZICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYCBBHIMU TIOHATHSIMHU W
METOaMH (PU3NICCKON HAYKH;

BJIaJIeTh HABBIKAMU  y4EOHO-UCCIICIOBATEILCKOM ¥ MPOCKTHOU
JESATEIILHOCTH B 00JacTH (PU3WKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pelIeHHs 3afad (PU3MuecKoro
coJiep KaHusl, MPUMEHEHHIO PAa3TMYHBIX METOIOB TIO3HAHUS;

BJQJICTh BUJAMH JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlY, TPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y49eOHBIX CUTYaIHMSIX, B TOM YUCJE TIPH CO3JaHUN YICOHBIX MTPOCKTOB B
0051acTH (PU3HKHY;

BBISIBIIATHh TPUYMHHO-CJICJACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATH 33/1a4y,
BBIIBUTATh THUNOTE3Y €€ pelIeHUs, HaXOAWTh AapryMEHThl s
JI0Ka3aTelibCTBA CBOMX YTBEPXKICHUM, 3aJaBaThb MapamMeTpbl U
KPUTEPHUH PCIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJI€ PEHICHHs 3a/adll Pe3yJbTaThl,
KPUTUYECKA  OILIEHMBaTh WX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
MU3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa3oBaTEIbHOU
NEeSATETLHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH,

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,
yMETh TEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3ZHENICATECIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCcTeH;
BBIIBUTATh HOBBIE WJICH, NpeajiaraTh OPUTMHAIBHBIC TOIXOIbI U
pEIICHMUS;

CTaBUTh TPOOJIeMBl U 3a7]adyM, JOIMYCKAIOIINE aJlbTCPHATUBHBIC
pEIICHUS.

Pabora ¢ unpopmaumeii:

BJaJ€Th  HABBIKAMM  TOJIy4eHHS  HUHQOpMaUMU  (PU3UYECKOIO
CONEp)KaHUS M3 MCTOYHMKOB DPa3HbIX THUIIOB, CAMOCTOSTEIBHO
OCYILECTBJIATh IIOMCK, aHAJIU3, CHCTEMATU3alUI0 U HHTEPIPETALHIO
uH($OpMaLMU PA3INYHBIX BUIOB U (GOPM MPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpPMALINH;



WCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJOTHMM B pEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPTraHU3aIMOHHBIX 3aJa4 C COOJIOACHHEM TpeOOBaHMN >PrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHuns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B Pa3IMYHBIX opMaTax ¢
y4€TOM Ha3zHauyeHus WHPOpPMAIMKM U LEJNEeBOH ayJUTOpUH, BHIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLIUH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYILIECTBJIAThL OOIIEHUE Ha YpOKax (U3UKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMSAr4arh
KOH(DIIUKTHI;

pa3BEPHYTO M JIOTUYHO HW3JaraTb CBOIO TOUYKY 3pEHUS] C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHMMAaTh M  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOH U
UHANBUIYaTbHON pabOThI;

BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU C Y4ETOM
00X MHTEPECOB U BO3MOKHOCTEW KaXKJI0TO WIEHA KOJUIEKTUBA;
MPUHUMATh 1I€JIM COBMECTHOM JEATEeNbHOCTH, OpPraHW30BBIBATH U
KOOPAWUHUPOBATh JACUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIISTH IUIAH
NEUCTBUM, paCIpelesATh POJAUM C Y4YETOM MHEHUM YYACTHHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KaXXJOTO yYaCTHUKA KOMaHbI B
oO1IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IMPOEKTHI, OLICHUBATH WUJIEH C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETUUECKOE TMOBEICHUE B PA3IMYHBIX
CUTyallusX, TNPOSIBISATH TBOPYECTBO M  BOOOpakeHHWe, OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSTEIIbHO OCYIIECTBIISATh IO3HABATEIBHYIO JIEATCILHOCTh B
obnactu (U3UKA W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIbHO  COCTAaBIIATh IUIAH  pEHICHHS  pPacuéTHBIX |
KQ4eCTBCHHBIX 3aJad4, IUJIaH BBHITIOJHEHUS IPAKTHUYECKON pabOThI C



y4ETOM HMEIOIINXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEINOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsaTh paMKH Y4eOHOro TmpeaMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIIUU B 00J1acTU
(pU3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYpPHBII
YPOBEHB.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJIaJICTh HABBIKAMHU [103HABATEJIbHOW peduieKCuM KaKk OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX TPOLECCOB, UX PE3YIBTATOB
1 OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH IS OIGHKU CHUTYallMH, BBIOOpa
BEPHOTO PEIICHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAJIW3E PE3YyJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporiecce mocTkeHHs TMUHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
bu3nke s ypoOBHA CpeaHero oOmiero oOpas3oBaHus y 0Oydarouuxcs
COBEpIICHCTBYETCS ~ OMOIIMOHANBHBIA  HMHTEIUIEKT,  MPeIoJiararoniui
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIOLIErO  CIIOCOOHOCTh  TOHMMAaTh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BUJETh  HAMpaBIICEHUS  Pa3BUTHUSA
COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJINPOBAHUs,  BKIIIOYAIOIIETO  CaMOKOHTpPOJb,  YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH
aganTUPOBAaTbCS K OMOLMOHAIBHBIM HW3MEHEHUSM W  IPOSBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOLIEH CTPEMIICHHE K JIOCTHKECHHIO
eI U yCHexy, ONTHMHU3M, WHHUIMATUBHOCTb, YMEHHUE JEHCTBOBATb,
UCXOJ U3 CBOUX BO3MOXKHOCTEH;

e DOMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE
COCTOSIHHE IpPYTUX, YYUTHIBaTh €r0 TMPHU OCYUIECTBICHUU OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAaNWBAThH
OTHOILIEHUSI C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MUHTEPEC U
pa3peraTb KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K konny obyuenus B 10 Knacce npeiMETHbIE pe3ysbTaThl Ha yriyOJI&éHHOM
YpOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJArOIINXCS YMEHUM:

e TMOHUMATh pOJIb (PU3UKK B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMATIbHOM W H3TUYECKON cdepax AesITeNbHOCTU
YesioBeKa, pojib U MECTO (PU3UKH B COBPEMEHHOH HAy4yHOU KapTHHE
MUpa, 3HA4YCHHE OTMHCcaTeIbHOH, CHUCTEMAaTHU3UPYIOIICH,
OOBACHUTENBHON U MPOTHOCTUYECKOW (DYHKIMI PU3NUECKON TEOpUu —
MEXaHWKH, MOJEKyIIpHOW (U3MKM W  TEPMOAMHAMHKH, POJIb
¢dusnueckoii Teopuu B GOPMHUPOBAHUU TPEJCTABICHUN O (pu3myeckoi
KapTHUHE MUPAa;

e pa3iMuaTh YCIOBUS TNPUMEHUMOCTH MOJeNeld (QU3NYECKUX Tel U
MPOLIECCOB (SIBJICHMI): MHEpLMANIbHAS CUCTEMa OTCUETa, a0COIIOTHO
TBEPIOE TEJNO, MaTepuajgbHas TOUYKA, PABHOYCKOPEHHOE JBUKECHHE,
CBOOOJHOE TajeHue, aOCOMIOTHO ympyras aedopmariusi, adCOIOTHO
yrnpyroe # aOCOJIIOTHO HEYIpPYroe CTOJKHOBEHHUS, MOJEIM Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAIMYECKOTO) Teja, WACalbHbIA Tras,
TOUYCYHBIH 3apsi/i, OTHOPOIHOE IIEKTPHUUECKOE TOJIE;

e paznuuaTh YCJIOBUA (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHUMATh BCEOOIINH XapakTep GyHIaMEHTAIbHbBIX 3aKOHOB U
OTPaHMYEHHOCTh UCTIOIB30BaHUS YACTHBIX 3aKOHOB,;

e AHANM3UPOBATh M OOBSICHATH MEXAaHMUYECKHE MPOIECChl W SBICHHS,
UCTIONB3ySl ~ OCHOBHBIE  TOJOXEHHS W 3aKOHBI ~ MEXaHWKH
(OTHOCHUTETBHOCTh MEXAHUYECKOTO JABMXKEHHUS, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO  JIBIDKEHHUs, TmpeoOpazoBanusi [ammnies s
CKOPOCTH ¥  TlepeMelieHus, 3akoHbl  HbpIOTOHA,  TPUHIUT



OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHMS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON 3HEPTUH, CBSI3b pabOTHI CHIIBI
C U3MEHEHUEM MEXAHUYECKOW SHEPTUH, YCIOBUS PABHOBECHS TBEPIIOTO
Tena), MPU ATOM HCMOJIB30BATh MAaTEMaTUUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3blBaTh  YCJIOBHUS  NPUMEHUMOCTH  (DU3MYECKHX  3aKOHOB:
npeodpazoBanuii ['anmiesi, BTOpOro U TPEThEro 3aKOHOB HbIOTOHA,
3aKOHOB COXPAaHEHUs HMITyJIbCa M MEXaHMYECKON HHEPTrHH, 3aKOHa
BCEMUPHOTO TATOTEHUS;

aHAIM3UpOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIIONB3yss OCHOBHbIE TONoKeHHsT MKT u 3aKkoHBI MONEKYISAPHON
(U3MKM W TEPMOJMHAMUKHU (CBSI3b JABICHHSI HICAIBHOTO Ta3a co
CPEIHEW  KHHETUYECKOM DJHEpPruel  TEIUIOBOrO  JABWXKEHUS U
KOHLIEHTpAIMEl €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO
CpeHEW KWHETUYECKOW SHEPTrUeil TEIIOBOTO ABUKEHUSA €ro 4YacTHIl,
CBSI3b JABJICHHSI HMJICAIBHOTO Tra3a C KOHILIEHTpAIMed MOJIEKYJ M €ro
TeMIleparypom, ypaBHeHnne MenaeneeBa—KnanerpoHa, nepBblii 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUS YHEPTUU B TEIUIOBBIX MPOIECCaX),
OpY 3TOM MCHOJB30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh YCJOBUSI NIPUMEHUMOCTH ypaBHEHUs MeHaeneeBa—
Knanelipona;

aHAIM3UPOBATh W OOBSICHATH DJIEKTPUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIEC  TMOJIOKEHUS W  3aKOHbl  AJIEKTPOAMHAMUKU  (3aKOH
COXpaHEHUS 3JIEKTPUUECKOTO 3apsa, 3akoH KylloHa, TOTEHIIMAIIBHOCTD
ANEKTPOCTATUYECKOTO TOJIS, MPUHIMI CYIEPIIO3UIUN DIIEKTPUUECKUX
IIOJIEH, MPU TOM YKa3bIBasi yCJIOBHUS NPUMEHUMOCTH 3aKoHa KynoHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIIECHHUS: 3aKOHbI OMa JJIsl ydacTka
LHENU U U1 3aMKHYTOM 3JIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoJn3a);

ONMKCHIBATh (PU3NYECKHE TPOLECCHl U SBJIEHUS, UCIOJIb3YsS BEITUYUHBI:
NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TE,
cCuja, MOMEHT CHUJIbl, JaBJ€HUE, T[OTCHIMaIbHAsA  DHEPTUs,
KHHETHYECKasi JHEpPrusi, MeXaHWuecKas JHeprus, padoTa CHIIBI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIA TSKECTH, CUJIa YIPYTOCTH,
CUJIa TPEHHUs, MOIIHOCTh, PHEPTUs B3aUMOJICUCTBUS Tella C 3eMIEH
BOM3KM €€ TMOBEPXHOCTH, DHEPTUs yHpyro aedopmaruu TpyKUHBI,
KOJTMYECTBO TEIUIOTHI, a0CONIOTHAas TemIeparypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSSI SHEPrus HUICaJIbHOIO0 OJHOATOMHOTO
raza, paboTa HAEaJbHOIO ra3a, OTHOCUTEIbHAs BIAXXHOCTh BO3/1yXa,



KIIJI waeanpHOr0 TEMJIOBOTO JBUTATEINs; SICKTPUYECKOE TIOJIE,
HanpsoKEHHOCTh  AJIEKTPUYECKOTO  MOJIA,  HAMpsHKEHHOCTh  MOJIS
TOYEYHOI'0 3apsiga WM 3apsDKEHHOro Iapa B BakKyymMeé U B
JTUDJICKTPUKE, TOTEHLMANI 3JICKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHIMAJIOB, SJIEKTPOJBIDKYIAs CHUJIa, CHIa TOKa, HaNpsKEHUE,
MOIIIHOCTh TOKAa, JJEKTpUYECKas EMKOCTh IUJIOCKOTO KOHIEHCATOpA,
COIIPOTHUBJICHUE YYaCTKa ILIEMU C MOCJIEAOBATEIbHBIM U MapalieIbHbIM
COCIMHCHUEM  PE3UCTOPOB,  DHEPTUS  DJIEKTPUYECKOTO  TOJs
KOHJICHCATOPa;

OOBACHATH  OCOOCHHOCTM  NPOTEKaHWS  (PU3NYECKUX  SBJICHUM:
MCXaHMYCCKOE MBIDKCHHE, TEIIOBOC JBMIKCHUE YaCTHI[ BCIICCTBA,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKoe  JBWXeHHE, auddys3us,
UCTIapeHue, KUIMEHUE U KOHJICHCAIUsl, TUIABJICHUE W KPUCTAIUIA3ALIMS,
HaIpaBJICHHOCTh TeIIonepeauH, AIEKTPU3ALUA TEl,
AKBUIIOTEHIIMAIBHOCTH MOBEPXHOCTH 3aPSIAKEHHOTO MPOBOIHUKA;
MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETUUUHBI
OT JAPYrod ¢ HCHOJB30BAHUEM TMPSIMBIX HM3MEPEHUM, TIPU HSTOM
KOHCTPYHUPOBATh YCTaHOBKY, (DPUKCHPOBATh PE3yIbTaThl IMOJyUYCHHOM
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHUJIE€ TPaPUKOB C Y4YETOM
aOCOJIFOTHBIX ~ MOTPENTHOCTEH W3MEpeHuM, JenaTh BBIBOJBI IO
pe3yJibTaTaM UCCIICIOBaHuUS;

IIPOBOJINTh KOCBEHHBIC M3MEPECHUS (DU3NUSCKUX BEIUYUH, TIPH ITOM
BBIOMPATh ONTUMAIBHBIN METOJ] U3MEPEHHUsI, OIICHUBATh a0COIIOTHBIC H
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTL  OMBITHI O MPOBEPKE MPEAJIOKEHHON  TUIIOTE3bI:
IJITAHUPOBATH AKCIIEPUMEHT, coouparhb AKCIIEPUMEHTAJIBHYIO
YCTAHOBKY, aHAJIM3UPOBATH MOJYUYCHHBIE PE3yIbTAThl U JI€JIaTh BHIBOJ O
CTaTyCce NPeJI0KEHHON TUITOTE3bI;

coOmoaTh  mpaBwja  O€30MacHOro  TpyAa NpU  MNPOBEIECHUU
UCCIIEIOBAHUM B paMKax y4eOHOTO OJKCIEPUMEHTA, MPAKTUKyMa H
y4eOHO-UCCIIeIOBATEIbCKOM W TPOEKTHOM  JIEATETBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyIOBaHUS;

peumarb pacu€THhIC 3aJayd C SIBHO 3aJaHHOM W HESBHO 3alaHHOU
(du3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOW MOJENIH, OTBeYaromield TpeOOBaHUAM 3ajayw,
MPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¢ TOCTYJaThl
(bU3UYECKUX TEOPUH TPU HCIOJIH30BAaHUM MAaTEMaTHYECKUX METOJOB



pelieHusi 3ajady, MPOBOAUTH PAcyEThl HAa OCHOBAHUM HMMEIOIINXCS
JAHHBIX, AHAJU3UPOBATh PE3YNbTATBl M KOPPEKTHPOBATH METOIBI
pelIeHUs C YYETOM MOJTYyUYEHHBIX PE3YNIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlayu, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JeioB Kypca (PU3MKU, a TaKKe€ HWHTETpalMd 3HAHUU U3
IPYTUX TPEIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIa: BBICTPauMBaTh
JIOTUYECKYIO LIETIOYKY PACCYkIACHUI C OMOpoi Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJs1 OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB  PaOOTBI  M3MEPHUTEIBHBIX  MPUOOPOB, TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOIECCOB;

NPUBOJUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apYOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHC TEXHUKU U TEXHOJIOTHUH;

aHaIM3UpoOBaTh U OILICHUBATh  TOCJEACTBUSA  OBITOBOM WU
MPOU3BOJICTBEHHOM  JEATENbHOCTH  YEJIOBEKa,  CBA3AHHOM  C
(bu3HMUEeCKUMU TIPOLIECCaMU, C TTO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHUNH O PAIMOHAIILHOM MPUPOJIONOIB30BAHUU, a TaKKe
Pa3yMHOM HCITOJIB30BAaHWN JTOCTM)KCHUM HAyKW W TEXHOJIOTHH IS
JaTbHEUIIeT0 pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;

MPUMEHSTH Pa3IMYHbIE CIIOCOOBI pabOTHI ¢ HHpOpMALIUEH PU3NIECKOTO
collepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOJIb30BaTh COBPEMEHHbIC MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, MepepadOTKU W TPEAbSBICHUS Y4yeOHOU U
HAyYIHO-TIOMYJISIPHOM uHpOpMaIIH, CTPYKTYPUPOBAHUS U
UHTEpIpeTanud  WHGOpPMAIMK,  TMOJIYYEHHOM U3  Pa3IUyHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIy4aeMyr UHOOPMAIUIO
Y OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJin3a UCTOYHHKA UH(POpMAITUH;

NPOSIBJIAITH ~ OPTaHM3AIMOHHBIC W [O3HABaTEIbHBIC  YMCHUSA
CaMOCTOSITENILHOTO NMPUOOpPETEeHUsT HOBBIX 3HAHWW B TIpoIecce
BBITIOJTHEHUSI IPOEKTHBIX U Y9€OHO-UCCIIEI0BATEILCKUX PaboT;
paboTaTh B IpyIINe C HCHOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IJIaHUpPOBaTh  pabOTy  TIpymdmbl,  paldOHAIBLHO  PaCIpPeeNsiTh
NeSTETPHOCTh B HECTAaHAAPTHBIX CHUTYallUMAX, aJCKBATHO OIICHWUBATH
BKJIaJl K&XJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOn
pOOJIEMBI,



MPOSBIIATH MOTHUBALIMIO K Oyaymield mpodeccnoHalIbHON 1eATeIbHOCTH
0 CTICTHATBHOCTAM (PH3UKO-TEXHUIECKOTO TIPODHIIS.

K xonmy obOyuenust B 11 knacce mpeIMETHBIC PE3yJIbTaThl Ha YTIIYOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

NOHUMAaTh POJIb (PU3UKK B HKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M JTHYECKOW cdepax NedaTelbHOCTH 4YeJlOBEeKa, POjb U
MECTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
ACTPOHOMHU B MPAKTHUUYECKOMN JEATEIIbHOCTH YEJIOBEKAa U JaIbHEUIlEeM

HAayYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMUCATEIBHOM,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEILHON U MPOTHOCTUYECKON (QYHKIIUN
¢u3nyueckoil TEOpUM — OICKTPOJAMHAMHKH, CHEIHAIBHOU TEOpUHU

OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb (PU3UYECKOW TEOpPHH B
dbopMuUpOBaHUU MPECTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(¢u3nuecko KapTUHBI MHpa B OO0IIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

pa3iauyaTh YCJIOBUS NPUMEHUMOCTH MOJENIed (QU3NYECKUX Tel U
MPOLIECCOB (SIBJIEHUM): OJHOPOAHOE DIIEKTPHUUECKOE W OJHOPOIHOE
MarHuTHOE TI0Jsl, TapMOHHMYECKHE KOJIeOaHWsA, MaTeMaTUYeCKHi
MasiTHUK, UACAIBbHBIA NPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI,
ujeadbHbIi KoJIeOAaTeIbHBIM KOHTYpP, TOHKAs JIMH3a, MOJeJel aTtoma,
aTOMHOTO s1/Ipa ¥ KBAHTOBOM MOJIENIN CBETA;

paznuyaTh YCIOBHS (TpaHUIbl, 00JAaCTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIINI XapakTep GyHIaMEHTaIbHBIX 3AaKOHOB U
OTPaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MTPOLIECCHI U SIBICHHUS,
HCIIONIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKUA U
CHEUUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cuina Awmmnepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUWM, mnOpaBuio Jlenma, cBsizp JI/C
CAaMOMHAYKIIMM B 3JEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs]  CHUJIbI  TOKa, IMOCTYyJaThl  CHEUUAJbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE TMPOLIECCHI U SIBJICHUA,
UCIIONIB3Ys TIOJIOKEHUSI KBAHTOBOM (u3uku (ypaBHEHUE ODWHINITEHHA
st poTodaddexra, mepBbli U BTOpOMl mocTyiaTel bopa, mpuHUUMI
COOTHOIIEHMS HeomnpeneneéHHocTel ['eifzenOepra, 3aKOHbl COXpaHEHUs



3apsAI0BOIO MU MAaCCOBOTO YUCEN U SHEPTHH B SIACPHBIX PEAKIU X, 3aKOH
PaIMOaKTUBHOIO pacraja);

ONHUCHIBaTh (PU3MUECKHE NMPOLECCHl U SBICHUS, UCIOJbB3YSl BEINYUHBIL:
HaNpsKEHHOCTD AJIEKTPUYECKOTO noJs, HOTEHIUAI
ANEKTPOCTATUYECKOTO OJIsA, pPa3HOCTh NOTEHINAJIOB,
ANEKTPOJABMKYILASL CHJIA, MHAYKIUS MAarHUTHOTO MOJIs, MarHUTHBIN
NOTOK, cuia Awmrmepa, HHAYKTUBHOCTb, JJEKTPOABMXKYIIAs CHIIA
CAaMOMHJIYKIIMHM, SHEPrHsi MarHUTHOTO IOJII MPOBOJHUKA C TOKOM,
PENATUBUCTCKMA ~ HMMITYyJIbC, T[OJHAs JHEPIrHsl, DJHEPIUs IOKOsA
CBOOOJHOI YaCTHIIbI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apAn apa, SHEPTUSI CBS3H sIpa;

OOBSACHATP  OCOOEHHOCTM  MPOTEKaHWs  (U3MYECKUX  SIBICHUM:
AJIEKTPOMarHuTHas UHAYKIIHS, CaMOUHJYKIIHS, pe30HaHC,
uHTEepdEepeHIus BOIH, AU(pakius, AUCHEPCHs, MOJHOE BHYTPEHHEE
oTpaxeHnue, (orosnekrpuueckuii 3pdekr (porosddexr), anbdpa- u
OeTa-pacnapl sep, raMma-u3iaydyeHue sanaep, PU3NuecKue TPHHIIUIBI
CHEKTPAJILHOTO aHajn3a U paboThI J1a3epa;

OTIpE/EIATh HAIPABJICHUE MHAYKIIMA MAarHUTHOIO IOJI NMPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh HU300pAKEHUE, CO3AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOU
JIMH30M, U paCCYUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJIAraloIe aCTPOHOMHYECKHUE MTOHATHUS, TEOPUH U
3aKOHBI JIJII aHajgu3a W OOBACHCHUS (U3HMYCCKHX IIPOIIECCOB,
MIPOUCXOSIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTHUECKOU
cpene; ABMKEHUsI HEOECHBIX TeJl, HBOTIOLNHY 3BE3]] U BeeneHHoi;
OPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYHH C
UCTIOJIb30BAaHUEM TPSMBIX H3MEpPEHUl, NMpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBAaTh PE3YJbTAThl MOIYYEHHON 3aBUCUMOCTH
(¢u3NUeCKMX BEIUYMH B BHUAE TPaPUKOB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEeHM, JeraTh BBIBOABI IO  pe3yJibTaTaMm
HCCJIEI0BAHMS;

MPOBOANTH KOCBEHHBIE HM3MEpEHUs (PU3NYECKUX BEIUYMH, NPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEILHBIC MTOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUIA;
IIPOBOJUTH  OMNBITBI 0 TPOBEPKE MPEUIOKEHHON  THIIOTE3bI:
IUIAHUPOBAaTh  JIKCIEPUMEHT, cobupathb HKCIIEPUMEHTAJIbHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJTYUECHHBIE PE3yNIbTaThl U JIENIaTh BBIBOJL O
CTaTyce NpeUI0KEHHON TUIIOTE3bL;



ONUCHIBATh METO/IbI MOJYUYCHUSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUN;
coOmomath mpaBwia  0e30macHOro  TpyJa TpU  MPOBEIECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro HKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
WCIIOJIb30BAaHUEM HW3MEPHUTENbHBIX YCTPOMCTB H  J1aOOPaTOPHOIO
000py1oBaHUs;

pemiaTh pacu€THhIE 3a7aud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢du3nueckoil MOJENbIO: HAa OCHOBAaHMM aHallU3a YCJIOBHUS BbIOMpATH
¢u3nueckrue MoJIeNu, OTBEUYaoIIMe TPEOOBaHUSM 3a/laud, PUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThI (PU3UUECKUX TEOPUI
IIpM  HCHOJB30BAHUM MAaTEeMaTHYECKUX METOAOB pelIeHus 3ajad,
OPOBOAWTH  Pacy€éThl HA  OCHOBAHMM  MMEIONIMXCS  JAHHBIX,
aHaJM3UPOBAaTh PE3YyJbTaThl U KOPPEKTUPOBATh METOMAbI PEIICHUS C
Y4ETOM MOIYYEHHBIX PE3yJIbTATOB;

peniaTh KaueCTBEHHBIE 3a/layd, TPEOYIOIIHME MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HMHTETpalld 3HAHUN W3
IPYTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAaWBaTh
JIOTUYECKYIO LIETIOYKY PACCYXKICHHUM C ONOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUS MJI1 OOBSCHEHHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  WM3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKUX ITPOLIECCOB;

NPUBOJUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO
MHpPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEIIbBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCaMHU, C MO3UIUN IKOJOTHUECKON OE30MacHOCTH,
NPEICTaBICHU O PAIMOHAIILHOM MPUPOJIONOJIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIOJb30BAHUU JIOCTHOKEHUM HAyKH W TEXHOJIOTHH Jis
JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOr0 OOIIECTRA;

MIPUMEHSTH Pa3IUYHbBIC CITIOCOOBI pabOTHI ¢ HHMOPMAITHEH PU3NIECKOTO
collepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, IPU ATOM HCHOJB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU IS TIOMCKA, TEePepadOTKU M TMPEAbIBICHUS yuyeOHOU W
Hay4YHO-TIOIMYJISIPHOI uHbOopMaI, CTPYKTYpUpPOBAHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  MOJYyYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYyYaeMyr HH(MOpMAIUIO



Y OLICHMBATh €€ JTOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIINXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA HH(POPMAIIHH;

OpOSABJIATH ~ OPraHM3alMOHHBIE W II03HABaTEJIbHBIE  YMEHUSA
CaMOCTOSITEJIBHOTO  NPUOOPETEHHMsT HOBBIX 3HAHUW B  Ipolecce
BBIITOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadoOT;
paboTaTh B IpynIe C MCHOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  pabOTy  IpyHmbl,  palMOHAIBbHO  PACIPENEIAThH
NEATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsX, aJ€KBaTHO OLICHUBATH
BKJIaJl KOKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pPacCMATPUBAEMON
poOJIEMBI;

MPOSIBJISITh MOTHBALMIO K OyAyleld mpoecCHOHATIBHON AEeSTENbHOCTH
O CHEUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4decTBo 4acoB
Ne HaumeHoBaHue pa3/iesioB U TeM
KonTposbHbie
n/n MPOrpamMmbl Bcero
padoThI
Pasznen 1. HAYYHBI METO/I IO3HAHUSI ITPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15

3.2 Tepmoannamuka. TenioBble MalTUHBI 20

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(undgposBbie)
oOpa3oBaTe/ibHbIE
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NIEPEXO0/IbI
Uroro no pazneny

Paznen 4. JIEKTPOIUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
4.3 ToKM B pa3nu4HbIX cpeax

Hroro no pazneny

Pazzea 5. PUSHUYECKUI MPAKTUKYM

5.1 PuU3nYeCKU PAKTUKYM
Hroro no pazneny
PesepBHOE Bpemst
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14
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16
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https://m.edso00.ru/f16b68d7

bubnunoreka LIOK
https://m.edsoo.ru/f16b68d7

bubanoreka LIOK
https://m.edsoo.ru/f16b68d7

bu6nunorexa LIOK
https://m.edsoo.ru/f16b68d7
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11 KITACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

Ne i/ KonTposbHbie
MPOrpamMmbl Bcero
padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KonebaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHn4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro mo pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuoset CTO 5 1

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edso00.ru/39859ef1

bubmnoreka IIOK
https://m.edso00.ru/39859ef1

bu6anoreka LIOK
https://m.edso00.ru/39859ef1
bu6anoreka LIOK
https://m.edso0.ru/39859¢f1

bu6anoreka LIOK
https://m.edso00.ru/39859ef1

but6mmorexa [IOK
https://m.eds00.ru/39859ef1

but6mmorexa [IOK
https://m.edso0.ru/39859f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny )

Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsspHO-BOIHOBOM Ayann3m 15

4.2 dusuka atoma 5

43 ®du3MKa aTOMHOTO SIpa U 2JIEMEHTaPHBIX
' YaCTHI]

Wroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12

Uroro no pazaeny 12

Pazzea 6. PUSHUYECKUI MPAKTUKYM

6.1 ®uznyeckuil NPakTUKYM 16 16

Wroro mo paszneny 16

Pasznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
MIPEIMETHOTO COJICP KAHUS U OTIhITa
JESTSIIBHOCTH, TPHOOPETEHHOTO MTPU

7.1 15

u3yueHnu Kypca gusuku 10 — 11 kmaccon

Hroro mo pazneny 15

bubnunoreka LIOK
https://m.edso0.ru/39859¢f1
bubnunoreka LIOK
https://m.edso00.ru/39859ef1
bubmnoreka IIOK
https://m.edso00.ru/39859ef1

bubmnoreka IIOK
https://m.edso00.ru/39859ef1

bu6anoreka LIOK
https://m.edso00.ru/39859ef1

but6mmorexa [IOK
https://m.eds00.ru/39859ef1
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bubnunorexa LIOK

PesepBHOE Bpems 10 https://m.eds00.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I1O

4 1
I[TPOTPAMME 170 0


https://m.edsoo.ru/39859ef1




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne

w/n Tema ypoka

®dusnka — pyHAaMeHTalbHas HayKa O
IpUpoJIe

Hayunblil MeTOJ TO3HAHUS U METOAbI
ucclieoBaHusl (pU3MUECKUX SBICHUMN

DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
npuposl. HaGmoieHre u 5KCIepruMeHT B
¢buznke

CrniocoOsbl n3mMepenus: GU3NYECKUX BETUUUH

AOCOII0THAS 1 OTHOCUTEIbHAS TOTrpeIIHOCTHU
I/I3MepeHHI>'I (I)I/I3I/IquKI/IX BCJINYHNH

MogenupoBanue B ¢pusuke. Poiab u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
NEeATEIbHOCTH JIIOAEH

Mexannueckoe nBrkenue. CucreMa oTcyeTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO
neuxkenus. [Ipsimas u obpaTHas 3a1auu
MEXaHUKH

Pannyc-BekTop MaTepualbHON TOUKH, €TO
MIPOEKIINN Ha OCU KoopAauHaT. Tpaekropusi.

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI



10

11

12

13

14

15

16

17

[Tepememnienue. Cxopocts. X npoekunu Ha
OCH KOOpJMHAT

PaBHOMepHOE NpSAMONIMHENHOE TBUKECHHE.
I'padmyeckoe onrcanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKCHUS

Ciio)keHne nepeMeeHnil 1 CKOPOCTEH.
Pemenue 3agau

HepaBnomepHoe nukeHne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamoinnnaeitnoe
ABHIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'paduueckoe onrcanue MPsIMOIMHEHHOTO
JBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHOe naseHue. Y cKkopeHue cB0OOOIHOTO
naJeHusl. 3aBUCUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHUS OT BpEMEHH U UX
rpaduxu

JIBr>keHue Tesia, OpOIIeHHOTOo MOl YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BH>keHUE 1Mo
OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon m wacrota. LleHTpOoCTpEMUTEIBHOE 1
IIOJIHOE YCKOPEHUE

KonTponbnas pabora no teme "Kunematuka"

[TepsrIii 3ak0oH HproToHa. MHEpLManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTHU I amuies.



18

19

20

21

22

23

24

25

26

27

28

29

HewnnepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByto1as cuia. Bropoit
3akoH HproTona. Macca

B3aumoneiicteue ten. Tperuil 3aKk0H
Hrrotona

[Ipunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTECHHUS.
DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U
WHEPTHOU MaccChl

Cuia TSKeCTH U yCKOpEeHHE CBOOOHOTO
najicHus

JIBmkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUecKasi CKOpocTh. 3akoHbI Kerepa
Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI CHUIT TPEHUS.
JIBUKeHUE B )KUJKOCTHU U T'a3€ C YYETOM CHIIbI
CONPOTHUBIIEHUS CPEBI

Jasnenue. ['uapocratuyeckoe 1aBiIeHUE.
Cuna Apxumena

AoGcomotHO TBepoe Teino. [locTynarensHoe
Y BpaulaTelbHOE JBUKEHUE TBEPAOTO Tela
MoOMEHT CUJIbl OTHOCHTEIEHO OCH BPAIIICHUS.
IInedo cumsl

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY



30

31

32

33

34

35

36

37

38

teny. LleHTp TskecTu Tena. Y cioBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHs

Pemrenue 3anau

KonrtponsHas padora no reme "InHamuka.
Cratuka TBepaoro tena'

HNmnynbc maTepuanbHOW TOYKH, CUCTEMBI
MaTepHalibHbIX TOYEK. LIeHTp Macc cuctembl
MaTepHabHbIX TOUEK. Teopema 0 IBUKEHUH
LIEHTpa Macc

NMiynsc cuitbl 1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

MowmeHT HMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3agau

Pabora cwiibl Ha MajOM U Ha KOHEYHOM
nepemerneHnn. I'paguueckoe npeacraBieHne
paboThl CHTbl. MOIIHOCTD CHJTBI

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KMHETUYECKOU SHEPTUI
MaTepuaibHON TOYKH

IToTeHuManbHBIE U HEMOTEHIUAJIBHBIE CUJIBI.

ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh



39

40

41

42

43

44

45

46
47

48

49

Tpetbst KocMuYecKas cKopocTh. CBs3b
paboThI HEMOTEHIIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOI 3Heprun

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryiuu s UeabHOM
KHUJTKOCTH

KonTponbHas pabota o Teme "3aKoHbI

COXPAaHEHHUs B MEXaHHKe"

Pa3Butue npeacrasieHuit o npupoje
TeroThl. OcHOBHBIE noJjokeHust MKT.
Huddysus. bpoyHoBckoe ABMKEeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
Ten. XapakTep IBHXKEHHS U B3aUMOJICHCTBUS
YacTHI BELIECTBA

Macca u pazmepsl MOJIEKYJT (aATOMOB).
KonuuectBo BemectBa. [loctosinaast
ABorazipo

Temneparypa. Ternosoe paBHoBecue. Illkana
Henscus

Pemenue 3anau

Wneanpueiii ras. I'a3oBbie 3aK0OHEI
VYpaBaenune Menzaeneesa-Knaneiipona.
Pemenue 3anau

AbcomtoTHas TemnepaTypa. 3akoH JlanbToHa
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o1

52
53

54

55

56

57

58

59

60

I/Isonpoueccm B HACaJIbHOM ras€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'padmueckoe mpencraBieHe U30MPOLIECCOB:
U30TepMa, U30X0pa, n306apa

OcHoBHoe ypaBHeHue MKT
Pewenune 3anau

CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOIMHAMHUYECKON CUCTEMBI CO CpeaHen
KMHETHYECKOW SHepruei nocTynareiabHoro
TEIUIOBOTO JABM)KEHUS €€ 4acTHIL

O000I1IEHNE U CUCTEMATHU3AIINS 3HAHUH 110
TeMme "OcuoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycsoBui it T/ cucreMsl.
Buelnue 1 BHyTpeHHUE TapaMETPBI.
[TapameTtpsl T/] cuctemsl Kak cpeaHue
3HA4YEHMs BEJIMYHH, ONIMCHIBAIOIIUX €€ HA
MHKPOCKOITMYECKOM YPOBHE

Hynesoe Hauaso TepMoguHaMUKH.
CamonpousBoiibHas penakcamus T/ cuctemsl
K TEILUIOBOMY PAaBHOBECHIO

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TOH MoAeIU

VYpaBuenue Menpaeneera-Knanelipona u



61

62

63

64

65

66

67

68

69

BBIPA)KCHUE JIJI1 BHYTPEHHEN SHEPruu

Bripaxkenue 1151 BHyTpEeHHEW SHEPTUM
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a.
KBa3ucratuueckue u HecTaTUYeCKUe
IIPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamme

Termonepenayda kak crnoco0 U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIIeHUs PaboThI

KOHBGKHI/I?I, TCILIOIMPOBOAHOCTD, U3JIYUCHUC

KommyectBo Temnorel. TemnoéMKocTh Teaa.
YnenpHas u MOJIApHAasA TEINIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta CropaHus
TOIIJIMBa

Pacuér xonuyecTBa TEIIOTHI IPU
Terioneperaye

[Tonstue 06 aquabatHom npouecce. [lepBolit
3aKOH TCPpMOJUHAMHKN

KonuyecTBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

Bropoit 3ak0H TEpMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTUMOCTh NPUPOTHBIX MTPOLIECCOB



70

71
72

73

74

75

76

77

78

79

80
81

[TpuHIMIIBI AEACTBUS TEIIOBBIX MAIIVH.
KIIg

Makcumansnoe 3nauenue KII. [ukn Kapuo
Pemenue 3anau

OKOJIOTHYECKHE aCIEKThI UCITOJIb30BaHUS
TEIUIOBBIX JABUTaTeseH. TennoBoe
3arpsiI3HEHUE OKPYXKAIOLIEH CpeIbl

Pemenue 3agau

O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110
teme "Tepmoaunamuka. TemioBbie MaIMHBI"

KontponbHas paboTa o teme
"Tepmonunamuka. TemnaoBbie MalIuHbI"

[TapooGpa3zoBaHue U KOHAECHCALMSL.
Vicnapenue u kunexnue. Y aenbHas TEmIoTa
napooOpazoBaHUs

Hacelilennbie 1 HEHACHIIIEHHBIE MTAPHI.
KauecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLEHHOI'O T1apa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT JIaBJIEHUS B
JKUJIKOCTH

BrnaxaocTts Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

Pemrenue 3anau

Tsépnoe teno. Kpucrammueckue u
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83

84

85

86
87

88

89

90

91

amopdHbIe Tena. AHU30TPONHSI CBOMCTB
KpHUCTAJIJIOB

IInaBneHue n KpucCTaJluIn3anus. y,I[eJ'IBHaH
TCIJIOTA I1IJIaBJICHH . C}’6J'II/IMaHI/I$I

Hedopmaruu TBEpaOTO Tena. PacTsokenne u
cxartue. Casur. Mopayinbs FOura. [lpenen
ynpyrux aedopmanuii

TernnoBoe paclIMpeHue KUJIKOCTEN U
TBEPBIX TEJ. AHTAPMOHU3M TETUIOBBIX
KOJIeOaHUM YaCcTHI] BEIIECTBA

[IpeoOpazoBanue sHeprun B (ha30BBIX
nepexojax

YpaBHEHHE TEIJIOBOTO OajlaHca
Pemenue 3amau

HOBerHOCTHOC HaTsAXKCHUC. KaHI/IJ'IJ'IHpHLIe
SABJICHUA. I[aBJ'IeHI/IC o HCKpHBJ’IGHHOfI
MOBCPXHOCTBIO ) KUAKOCTHU. CDopMyna Jlannaca

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOIBI"

Kontponbras padota mo Teme "ArperaTHsie
cocrosiHus BeniectBa. Da3oBbie nepexoas!”

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
AIEKTPUIECKUX 3apsaaoB. [I[poBogHMKH,
JUDJICKTPUKU 1 TTOJTYITPOBOTHUKH
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93

94

95

96

97

98

99

100

101

102

103

DneMeHTapHbIN AEKTPUIECKUH 3apsil. 3aKOH
COXPaHEHHMs IEKTPUUECKOrO 3apsiia

B3aumoneiictBue 3apsioB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

Dnekrpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsiIbI

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOHpbIii 3aps. JInHUKM HANMPSHKEHHOCTH
3IEKTPUYECKOTo noJist. OTHOPOIHOE
BJIEKTPUYECKOE TOJIE

[loTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh NOTEHIIMAJIOB U HAIIPSIKEHUE
[TorenimansHas HEPTHS 3apAa B
3JIEKTPOCTATHYECKOM MoJe. [ToTeHnnan
3JIEKTPOCTATHYECKOTO MOJIS

CBs13b HANPSHKEHHOCTH NOJIA U PA3HOCTH
MOTEHIMNATIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI
[IpuHUHMI Cynepno3UIUu JIEKTPUUECKUX
noJjen

Pemrenue 3anau

[Tone Toueunoro 3apsna. [lose paBHOMEPHO
3apsHKEHHOU chepbl

[Tone paBHOMEPHO 3apsKEHHOTO TIO 00BEMY
wapa. [Tone paBHOMEpHO 3apsKEHHOU
0ECKOHEYHOM MIO0CKOCTH



104

105

106

107

108

109
110

111

112

113

114

115

116

117

118

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsI0B

JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€

Kongencarop. D1neKTpoEMKOCTh
KOH/IeHcaTopa. DIIeKTPOEMKOCTh IJIOCKOTI0
KOH/IeHCcaTopa

HapaJIJICJH)HOG COCIMHCHNEC KOHACHCATOPOB

ITocnenoBaTenbHOE COSTUHEHUE
KOHICHCATOPOB

DHeprus 3apsKEHHOI0 KOHAEHcaTopa
Pemenue 3agau

JIBr>keHue 3apsKEHHOM YacTHULIBI B
OJTHOPOJHOM BJIEKTPUUECKOM I10JI€

Pemenue 3agau

O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110
TeMe "DIeKTpudeckoe nose"

KonTponbhas pabota no teme
"JnexTpuueckoe mose"

Cuna toka. [Toctogaubi TOK. Y c1oBUS
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

Ncrounuku Toka. Hanpsxenne u 3/1C

3akoH OMa U1l y4acTKa LETH.
DNEeKTpUUECKOe CONPOTUBIICHHE

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO



119

120

121

122

123

124

125

126

127

128

129
130
131
132
133
134

IMPOBOAHHMKA OT €ro AJIMHBI U IUIOIAAN
MOMEPCUYHOI0 CCUCHUS

VY nenpbHOE CONMPOTHURIICHHUE BEIIECTBA.
Pemrenue 3anau

[TocnemoBarenbHOE, APALICIBHOE,
CMEIIIAHHOE COCJIMHEHHUE ITPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX dJEKTPUIECKUX
neneii. [lpasuna Kupxroga

Pemenue 3agau

Pabora anekrpudeckoro Toka. 3akoH J oy
—Jlenma

Pemenue 3agau

MOIIHOCTB OJICKTPHUYICECKOI'O TOKaA. Tennopas
MOIITHOCTB, BbIACIIIEMAad Ha PE3UCTOPC

Pemenue 3agau

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
HMCTOYHHUKA TOKA

3axon OMa 11 TOJIHOM (3aMKHYTOM)
BJIEKTPUYECKON e

Pemrenue 3anau

MOIIHOCTh HCTOYHHUKA TOKA

Kopotkoe 3ambikanne

KonneHncarop B 1ienu NOCTOSSHHOTO TOKa
Pemrenue 3anau

Pertennie 3agau mo treme "TlocTOSHHBIN

e e
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136

137

138

139

140

141

142

143
144

145

AIEKTPUUYECKUN TOK"

Pemrenue 3agaud mo treMme "IlocToSHHBIN
AJIEKTPUYECKUM TOK"

Pemtenue 3amau mo teme "I1oCTOSIHHBII
ANEKTpUYECKUI TOK"

O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "[locTosiHHBIHN 21eKTpUuyecKuil ToK"

Kontponbnas padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"

DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METalJIax.
CBepXmpoBOIMMOCTh

DNeKTpUUECKUi TOK B pacTBOpax U
pacmiaBax 3JIeKTposuToB. 3akoHsl Dapanes
IS DIIEKTPOJIN3a

OnexTpuuecKuil TOK B razax. [lmazma
DneKTpuuecKuil TOK B BakyyMe. BakyymHble
pubopsI

DNEeKTPUUECKUN TOK B MOITYIPOBOAHUKAX
[TomynpoBOTHUKOBBIE TPUOOPEI
@u3NYECKUil NPAKTUKYM IO TEME
"M3mepeHne CuIlbl TOKa U HaIIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPU MOMOIIN
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps



146

147

148

149

150

u3MepeHus: GU3NIECKUX BETUUUH TPU
IIOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

®dusnyeckuil mpakTukyM mno teme "M3ydyenue
HEPaBHOMEPHOI'O JBUKEHHUSI C LENIbIO
olpeziesIeHUsl MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue ycKopeHus npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH" WK
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU NIPU PAaBHOYCKOPEHHOM JIBUKEHUU"

Ou3nyeckuil MPakTUKYM 0 TeMe
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBIKEHUS TeJla 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCMMOCTH IIEpHOAA
oOpallleHus KOHUYECKOro MasiTHUKA OT €ro
rapameTpoB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CHIIBI ITPU
JIBMDKEHUH OpycKa 10 HaKJIOHHOW TIOCKOCTH"
nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpPEMEHHU JIBIYKEHUS OpycKa 10 HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
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maccel”

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux aeopmaruu” win "M3yuenue
JIBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 IErkuid 6J10K"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue ko3 duiuenTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMoctu Frp(N)" wim "UccnenoBanue
JBKEHUS OpyCKa 10 HaKJIOHHOM TIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3y4yeHue qBUKEHUS IPy3a HA Baly C
TpeHueM"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOIO TeJIa, UMEIOIIETO OCh BpALCHUS "
nnu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOWYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
IIouaab onopsl”

Pu3NYeCcKUil NPAKTUKYM IO TEME
"N3mMepeHue umimynbca Tena o TOpMO3HOMY
nytu" win "M3mepeHne cuilbl TSIru, CKOpOCTH
MOJIENIN HIIEKTPOMOOHIISE K MOIIHOCTH CHUJIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
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TeJa C UMITYJILCOM CHJIBI" WIIH
"HccnenoBaHue coXxpaHEeHUs! UMITYJbCa IIPU
ynpyrom Bzaumozeiictsun" uinu "Msmepenue
KMHETHUYECKOW YHEPIUU Teja [0 TOPMO3HOMY

yTH
duznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
WCIIOb30BaHue udpoBoi nadboparopun)"
nnu "M3ydeHne u30XopHOro npouecca’ uiu
"N3y4yenne n3zobapHoro npoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemnoéMKoCTU" Ui
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiecTBa" uiu "HMccaemoBanue aguadaTHOTO
npouecca” nnm "M3ydyeHne B3auMoCBA3U
SHEPTUH MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPhbl KUTICHHS
JKUIKocTen"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN HCTIapeHUsI JKUIKOCTENH"
niu "M3MepeHne yaeabHON TEIIOoTh
riaByieHus apaa" win "M3ydenre cBOMCTB
HaChIIIeHHBIX apoB" win "N3mepenue
a0COIOTHOM BJIQKHOCTH BO3/IyXa M OLIEHKa
Macchl IapoB B noMenieHnn". Mzmepenne
KO3 pHIIHEHTa TOBEPXHOCTHOTO HATSKEHUS



@uU3NYECKU IPAKTUKYM 110 TEME
"HabumoieHre mpeBpaieHust SHEPTUU
3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUI0
u3nydeHus ceeroauona’ wim "M3yyenue

158 MPOTEKAHHUS TOKA B LIETIH, COACPKAIICH
KoHzaeHcaTop" uinu "Pacnpenenenue pa3HoCTU
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCJIeI0BATEILHOM COCIMHECHUH
KOHJIEHCATOpOB"

Ou3nyeckuil MPakTUKYM 0 TeMe

"HccnenoBanue cMeIIaHHOTO COEIMHEHUS

159 pe3uctopoB" unu "M3MepeHue yneapHOoro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT

HaIPsDKEHUS TS JIAaMIThl HaKaJTuBaHUs "

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue anektponuza’ uim
"N3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"

160 wm "HccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIEPHOMN
XapakTEePUCTUKU auoaa”

PeseprubIil ypok. O60011eHIE 1
161 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe
"Kunemaruka"

162 PesepBHrlit ypok. O6001IeHNHE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe



"Tunamuka"

PesepBubIil ypok. O600111eHIE 1
163 cucreMarusanus 3Hagui 1o teme "Craruka
TBEpAoro Tena"

PesepBHelil ypok. O600IICHHE 1
164 cUCTEMATH3alUs 3HAHUN 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

PesepubIiil ypok. O600611eHIE 1
165 cucTeMaTu3aius 3HaHui 1mo teme "OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

PesepubIiil ypok. O600611eHIE 1
166 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Tepmoaunamuka. TenaoBbie MalIUHbI"

PesepBHelIit ypok. O600111eHNE 1
167 CHUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie

nepexosr"

PesepBHelit ypok. O60011IeHNE 1
168 CHCTeMaTH3alus 3HaHUH 110 TeMe

"OnexTpuueckoe nojue"

PeseprubIil ypok. O60061eHIE 1

169 CUCTEMaTHU3allis 3HAHUH 110 TEME
"TIoCTOSHHBIN IEKTPUUECKUI TOK"
PeseprubIil ypok. O60061eHIE 1

170 cucreMaru3anus 3Ha"Hui mo teme "Toku B
pa3nnuHbIX cpepax”



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KITACC

Ne ni/n

10

11

12

Tema ypoka

B3anMoieficTBrE TOCTOSTHHBIX MAaTHUTOB H
MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE IoJIe.
['mnore3a Amnepa

Bexkrop MarautHOM uHAYKIMU. [IpuHImn
CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu
MarHuTHON MHAYKIIMHU

MarsuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
OnbIT OpcTena

Cuna Amnepa, €€ HanpaBJieHUE U MOAYIb
Pemenue 3anau

[Ipumenenue 3akoHa Amnepa.
DneKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHnua, e€ HanpaBlI€HUE U MOJYJIb.
JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJHOM MAarHUTHOM MOJI€

Pemenue 3agau
Pa6ota cunel Jlopentia
Pemenue 3agau

Mar»auTtHoe 1oJjie B BELIECTBE.
deppOMarHeTuKy, napa- u JMaMarHeTHKA

OcHOBHbBIE CBOMCTBaA (heppOMarHETUKOB.

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI
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18

19

20
21

22

23

24

25

26

27

28

[Tpumenenue GpeppoMarHeTHKOB
Pemrenue 3agaud mo reMme "MarautHoe 1osne"
Pemtenue 3amau mo treme "MaruurtHoe moie"

SIBienue BJIeKTPOMaFHHTHOﬁ HHAYKIOUU.
IToTok BCKTOpa MarHuTHOM HHAYKOHUH

O/1C unaykuuu

3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIUH
®dapanes

Buxpesoe anexrpruueckoe nose. Toku Pyko

O/1C uHAYKIMU B JBUKYLIUXCS
IIPOBOJAHHUKAX

Pemenue 3agau
[IpaBuio Jlenna

WNupykTuBHOCTH. KaTyiika HHIyKTUBHOCTH
B LIENU TIOCTOSTHHOT'O TOKa

Asnenue camonnaykuuu. IC
CaMOMHAYKIIUU

3Hepm${ MAarauMTHOTI'O ITOJISA KaTyHIKH C
TOKOM. 3J'I€KTpOM&FHHTHO€ IoJIC

Pemenue 3agau

O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
TeMe "DIIeKTpoIMHaMuKa"

KonTponbhas pabota no teme
"OnekTpoauHaMuka'

KoneobarensHas cucrema. CBOOOIHEBIE
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34
35

36

37

38

39

KoJiebanust. ['apMmoHnyeckue KoaebaHus

Kunemarunueckoe u JUHaAMHYCCKOC
OITMCaHHE KOoJe0aTeIbHBIX ,I[BI/I}KGHI/Iﬁ

DHepreTudeckoe onucanue. BeiBoj
JTUHAMUYECKOT0 OMUCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 UX IHEPTreTUYECKOTO U
KHHEMATHYECKOT'O OIMHUCAHUS

Awmrurtyna u ¢asa konebaHui

[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuN!
MareMaruuyeckoro mastTHuka. [lepuon
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiTHHKa

3aTYXEIIOH_[I/IC KOJIeOaHHS. BBIHY)KILGHHLIe
kosieOanus. Pe3onanc

ABTOKOJIEOAHMS
Pemenue 3agau

Ypok-koHpepenmus "MexaHnndeckue
KoJe0aHusl B My3bIKaJIbHBIX HHCTPyMEHTax"
O06001eHre U cucTeMaTU3aIys 3HaHUN 110
Teme "MexaHudeckue Kojaebanus"
DNEeKTPOMAarHUTHHIE KOJIEOaHMUS.
KonebaTtenbHbIi KOHTYD

®opmyna TomcoHa. CBsI3b aMITUTYIbI
3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIEOATEIbHOM KOHTYpE
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44

45

46
47

48

49

50
51

52

3akoH COXPAHCHUA SHCPIUH B UACAIIbBHOM
K0J1e0aTeNbHOM KOHTYpE

3aTyxaromue 3JIeKTPOMarHuTHhIC
KoJieOaHus1. BeIHyK/1IeHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHuUs

[Tepemennsblii Tok. Pe3uctop u KoHaeHcaTop
B LIEMIU TIEPEMEHHOT0 TOKa

KaTYIHKa WHAYKTUBHOCTHU B LCIIU
MEPEMECHHOT'O TOKaA

3akoH Oma JJ1s1 BJIEKTPUUYECKON 1Ienn
MEPEMEHHOTO TOKa

MOIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEeE 3HAUCHUE
CHJIBI TOKA U HATPSHKEHUS

Pe3oHaHC B anekTpruyUecKoil nenu
Pemenue 3anau

Nneansubiif Tpancdopmatop.
[IpousBocTBO, TIepenaya u moTpedieHne
ANEKTPUYECKON SHEPTUU

DKOJIOTMYECKUE PUCKHU IIPH IPOU3BOJICTBE
aneKTpo3Heprun. Kynprypa ucnoap30BaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

Pemenue 3agau
Pemrenue 3anau

O06001eHre u cucTeMaTU3aIys 3HaHUH 110
TeMme "DIeKTpOMarHuTHbIC KojebaHus"
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57

58

59

60

61

62

63

64

65

66

Mexanuyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBoiicTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa
Nudpas3syk u ynprpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKaIOLEH Cpeibl
Pemenue 3agau

DneKTpoMarHuTHbIE BOJIHBL. M3nyuenue
AJIEKTPOMAarHUTHBIX BOJIH

DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne AIEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUS.
Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKPY’KaIoLIEeH cpeibl
KonrtponsHas padora no reme "Konebanus
Y BOJTHBI"

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomiienue cBeTa. AGCOMIOTHBIN U
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74
75
76

77

78
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80

OTHOCHTEJIbHBIN II0KA3aTellb IIPETIOMIICHHUS.
[Tos1HOE BHYTpPEHHEE OTPAXKECHHUE.
[IpenenbHbli yroi NOJHOTO BHYTPEHHETO
OTpa KCHHUS

Pemenue 3ai1ay Ha IPUMEHEHNE 3aKOHOB
OTpaXKEHUS U IIPEJIOMIICHUS CBETa

Xonx nyde B mpusme. Jlucnepcus cBera.
CnoxHbIN cocTaB Oenoro ceera. LBer

JInnzel. @OKYCHOE PACCTOSHUE U
OIITUYECKAs CHJIA JIMH3BI

[TocTpoenue n3o0paxeHuil B IMH3AX U UX
cucTtemMax. YBEJIUYEHUE JINH3bI

Pemenue 3amay Ha IIOCTPOCHHUC
I/I306pa)I(GHI/II>'I, IMoJIydacMbIX C IMIOMOIIBIO
JINH3

I'ma3 xkak onTudeckas cucTrema

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKOUN ONTUKH

CKkopocTb cBeTa U METO/IBI €€ U3MEPEHUS
Jucnepcus ceera
Wntepdepennus ceera

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOII0ICHUSI MAKCUMYMOB 1 MUHUMYMOB

Pewenue 3anau
[Ipumenenue nnteppepeHun

Hudpaxius ceera



81

82

83

84
85

86

87
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90

91

92

93
94

Hudpakimonnas pemeérka. Y cioBue
Ha6J'IIOZ[eHI/ISI rIaBHBIX MAKCUMYMOB

Pemrenue 3amau

[TorepeyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

Pemenue 3agau
CBeToBbIC ABJICHUS B IPUPO/IC

O060011IeHre U cucTEMaTU3aIMs 3HaHUN 110
teme "OnTuka"

KonTponbnas padota no teme «OnTuka»
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM
MEXaHHUKH. 3aKOHBI AJICKTPOTUHAMUKH U
MIPUHIIAIT OTHOCUTENBHOCTH

[TocTynatel cienuanbHON TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBAIL.
[IpeobpaszoBanus Jlopenma. Ycinosue
NpUYUHHOCTH. OTHOCUTENHHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BPEMEHU H
COKpAITICHHE JTHHBI

3Hepr1/15{ " UMITYJIbC pCHHTHBHCTCKOﬁ
HYaCTHUILIbI

CBs13b MaccChl € YHEPTUEH U UMITYJIBCOM
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUSI TOKOS

PaBHOBecHOE TemIoBOE HU3JTy4YCHUC

3akoH cMmenieHus Buna
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T'unmoreza M. Ilnanka o kBantax. ®oTOHBI
DHeprusi ¥ UMIyJbc poToHa

®otordpdext. Onpitet A. I'. Cronerosa.
3akonbl poTtodddekra

VYpaBuenue DitHmreiHa 1151 GoTodddekra.
"Kpacnas rpanuma" ¢porordpdexra

JaBnenue ceera. Onwithel [1. H. JIeOeneBa
BoHOBEIE CBOIICTBA YaCTHII

Bounnbl ne bpoiinsd. [[imuHa BoJiHbI 1€
Bpoiins u pazmepsl 00J1aCTH JTOKAIHM3AIUN
JBUKYILIEHUCS YaCTULIBI

KopnyckyssipHO-BOJIHOBOM yaJIn3M
Judpaxius 37eKTPOHOB Ha KpHCTaIax

Creunguka u3mMepeHuii B MUKPOMUPE.
CooTHo1IeHNs HEONIpEAEIEHHOCTEN
I'eiizenOepra

Pemenue rpaduueckux 3agau
Pemenue pacu€THpix 3a1a4

Kontponbnas pabota mo temam: "OCHOBBI
CTO", "KopryckynsipHO-BOIHOBOM
nyanusm"

OINEITE IO HCCICOAOBAHNIO CTPOCHUS aTOMa.
[Tnanerapuast Mogens atroma Pesepdopaa

IToctynater bopa

Buns! cnexktpoB. CriekTp ypOBHEN HEPruu
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aToMa BOJOpoaa

CrioHTa"HHoe U BBIHY)XXJICHHOC N3JIYUCHUC
CBETa

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sJIpa.
H3oTonbl. PagnoakTMBHOCTH

3aKOH paznoaKkTUBHOro pacnazna. CoiicTa
MOHU3UPYIOUIETO U3Ny4YeHus. Binusuue
PallMOaKTUBHOCTHU Ha XHUBbIE OPraHU3MBbI.
Jlosumerpus

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
cwibl. [ledext maccel sapa. SAnepHbie
peakuuu. SnepHsie peakTopsl. [IpoGiiembl
YIIPaBISEMOTO TEPMOSAIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHS sIEPHON
SHEPreTHKU

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTapHbIX YacThll. PyHIaMEeHTAIbHbIE
B3aUMOJCHUCTBUA. bapuoHbl, ME30HBI U
nentonsl. [IpencraBnenue o CtangapTHOM
Mozenn. KBapk-TiIFoOHHAast MOJeNb aJipOHOB
®usuka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO Ppu3nueckoi KapTUHBI
MHpa

OTaIbl Pa3sBUTHUA aCTPOHOMHHU. 3HaucHUE
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aCTPOHOMHHU

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTSI
0OBSCHEHHS IPUPOABI KOCMUUYECKHUX
00BeKTOB. METO/IbI aCTPOHOMHYECKHUX
HCCIICIOBAHNH

COBpeMeHHHe OIITUYCCKUEC TCICCKOIIBI,
PaauOTCIICCKOIIbI, BHeaTMOC(I)epHaﬂ
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3Bé3I{I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Comnneunas cuctema. Comnnite. Conneunas
AKTHUBHOCTB. I/ICTO‘IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKU.
Jlnarpamma "creKTpajabHbIM KJ1acc —
CBETHUMOCTB"

3Be3,I[I>I IJIaBHOM ITOCIEA0BATEIbHOCTH

Buytpennee crpoenue 3831 CoBpeMeHHbIE
MIPEACTABIICHUS O MIPOUCXOKICHUU U
sBosiroiy CoJHIIa U 3BE37. DTarlbl )KU3HU
3BE3]T

Mneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTuK. YEpHBIE ABIPBI B /Ipax rajJakTHK

Bcenennas. Paciupenne BeeneHHON.

3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3nydeHue
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MacmraGHast ctpykTypa Beenennoii.
Meraranaktuka

Hepeménnsie mpo6iieMbl aCTpOHOMUHT

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOICTB
dheppomarneruko" wiam "MccnenoBanue
JEUCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue cuibl Amniepa” unu "M3ydenue
3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI ToKa"
iy "OnpeneneHue MarHUTHOM MHIYKIUU
Ha OCHOBE U3MepeHust cuibl Amnepa”

Pu3n4ecKuil NPaKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3J€KTPOMAarHUTHON MHIYKUIUU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 1osa"

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUS CAaMOMHIYKIIUN"
i "COopka MOJIENN SIEKTPOMArHUTHOTO
reseparopa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
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MasITHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa Yepes
MIOCJIE/I0BATEIIbHO COCIMHEHHDIE
KOH/JIEHCATOP, KaTyLIKY U PE3UCTOp" i
"HUccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU TIEPEMEHHOro ToKa"

du3nuecKuil MPakTUKYM 110 TEMe
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis MpeaoMIIeHUs
crexna" win "[lomyuenue n3oopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KuAKux JuH3)" win "M3mepenue
(OKYCHOT'O PACCTOSHUS PACCEUBAIOLINX
uH3"

@u3nYeCKUil NPAKTUKYM IO TEME
"Habmonenne nudpakuun, naTepdepeHnnn
U noJisipu3anuu ceera'

@uU3NYECKUI IPAKTUKYM IO TEME
"OnpeneneHue UMITyJIbCa U DHEPTUU
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PENATUBUCTCKUX YacThIl (110 oTorpadusm
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HNccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

®Ou3MUECKUil MPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTo
aTOMapHOTO BOJIOPOJIa M U3MEPEHUE
noctostHHOW Punbepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paanoakTUBHOTO (OHA C
WCIIOJIB30BaHUEM JTIO3UMETpa' WIin
"N3yueHue noraomeHus: 6eTa-4yacTuil
amroMuHIEeM"

Du3nUecKuil IPAKTUKYM I10 TEME
"HaOmronenust 3BE31HOrO HEOa
HEBOOPYKEHHBIM I'JIa30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3B&31b1" Mau "HaOmroieHus B TeIIeCKOmn
JlyHBI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIJIeHuI"



146

147

148

149

150

151

152

153

154

O06o001IeH e U cuCTeMaTU3allvs 3HaHUH.
Poinb ¢pu3uku 1 acTpoHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COIMAIBHON M ATUYECKOH cdhepax
NeSITeNIbHOCTH YeJIOBEKa

O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH.
Poinb 1 MecTO M3MKK M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O00011IeHrEe U cCUCTEMATH3alMs 3HAHNH.
Poins dpusndeckoii Teopun B GOpMUPOBAHUN
MPEJCTaBICHUN 0 (PU3NYECKON KapTUHE
MUpa, MECTO (PM3UIECKON KapTHHBI MHUpa B
o0mIeM psiy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPECTABICHUN O IPUPOIEC
O06o001IeHre B cucTeMaTH3aIys 3HAaHUH 110
TeMme "Kunematuka"

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMme "Kunematnka"

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme "JluHamuka"

O0001IeHre ¥ cucTeMaTH3aIs 3HAaHUH 110
teme "Cratnka TBepaoro tema"

O0o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKeE"
O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON
teopun"
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O000111eH1E U cUCTEMATH3aIUs 3HAaHUH 110
teMe "Tepmoannamuka. TeroBsie
MamIuHb"

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
Teme "ArperaTHble COCTOSIHUSI BEILIECTBA.
®da3oBbIe nIepexoan"

O06o0061eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "Dnekrpuueckoe nose"

O0600611eHre U cucTeMaTU3alus 3HaHuH| 110
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"

O060061eHre U cucTeMaTU3alus 3HaHUuH 110
teMe "Toku B pa3inyHbIX cpeaax”

O00011IeHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
TeMe "MaruutHoe noie"

PesepubIit ypok. O6006111eHIE 1
cHCTeMaTH3alus 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

PesepubIit ypok. O6006111eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

PesepBHelit ypok. O6001IeHNE 1
cucreMaru3anuda 3HAHUHI 10 TEME

"DJIeKTpOMarHuTHhIE KoJieOaHus'
PesepBHrlIit ypok. O6001IeHNE 1

CcHCTeMaTHu3alus 3HaHUH 0 TeMe
"MexaHudecKue u OJICKTPOMArHuTHBIC
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

BOJTHEI"

PesepBHbIil ypok. O6006111IeHIE 1
cucTeMaTusanus 3Hagui mo teme "Ontuka"

PesepBHelit ypok. O000IICHHE 1

cucreMaru3ais 3Hanuii mo teMe "OCHOBEI
CTO"

PesepubIiil ypok. O60011eHIE 1
CHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

PesepBHrlit ypok. O60011eHNE 1
cUcTeEMAaTH3anusI 3HaHuH 1o Teme "dusuka
aroma"

PesepBHrliit ypok. O60011eHNE U
cUcTeMaTu3anus 3HaHui mo teme "dusnka
aTOMHOTO $I/Ipa ¥ SJIEMEHTApHBIX YacTHIL"
PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3allvsl 3HAaHHUH 10 TeMe
"OneMeHTh! acTpodu3uku”

170

16






YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; yriyonennoe ooyuenue 11 kinace/ KacbsiHo B.A. Ob1ectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» Gusuka. Mexanuka; yrimyonennoe odyuenne 10 knace/ Msikumes .4,
CunsikoB A.3. OO0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Gusuka. MonekynsipHas ¢puszuka. TepMoauHaMuKka; yriryoJieHHoe 00y4ueHue
10 xnmacc/ Msxwumies I'.5., CunsikoB A.3. O011ecTBO C OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






