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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O ¢u3uKe ompenenseT o0s3aTeIbHOE MPEIMETHOE  COJEp)KaHHe,
YCTaHABJIMBAET PEKOMEHYEMYIO IMOCJIEI0BAaTEIbHOCTh M3YyUEHHUS TEM U pa3AesioB yuyeOHOro
npeaMera ¢ y49€TOM MEXKINPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTeM oOyuwatromuxcs. Ilporpamma 1o ¢Qusuke nmaér
IpEeJCTaBICHUE O LEJAX, COAEPKAHUM, OOILeH cTpaTernu OO0y4deHHs, BOCIIMTAHUS U Pa3BUTHUS
oOyuyaromuxcs cpecTBaMu yueObHoro npenmera «duznka» Ha yriyOaéHHOM ypoBHe.

N3yuenne kypca GU3UKU yrioyOJE€HHOrO YpOBHS IO3BOJIET pPEaM30BaTh 3aJaud
npodeCCHOHATBLHON OPHEHTAIMH, HANPABICHO HA CO3JaHUE YCIOBUH JJIS MPOSIBICHHUS CBOUX
MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4aromuMCsi, KOTOpBIE
HEOOXOIUMBI Ui  TPONOJDKEHHsT O0pa3oBaHHMsl B OpPraHM3alUsAX MPO(EeCCHOHATBLHOTO
00pa30BaHus 10 Pa3THIHBIM (PU3UKO-TEXHUICCKUM ¥ HHKCHEPHBIM CIIEIIHATEHOCTSIM.

B mporpamme no Qusuke ONpenessioTcs IUIaHUPYEeMbIE pe3ysbTaThl OCBOCHHUs Kypca
¢u3ukn Ha ypoBHE cpenHero oOmiero o0pa3oBaHMs: JIMYHOCTHBIE, MeETallpeIMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HaydHo-MeTo100rHueckoi OCHOBOM JUIsl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM O0y4aroIIuXcs,
OCBOUBIIIKX MPOrpaMMy 10 (U3MKE HA YPOBHE CpPeHEro o0Iero oopa3oBaHus Ha yriryOi1EHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

[Tporpamma o (pu3MKe BKITIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHHUS Kypca (M3MKH Ha yriyOJ€HHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl IO rogaM o0yUYeHMs;

cojepxaHue yueOHoro npeamera «Puznkay 1mo rogam o0ydeHus..

[Tporpamma 1o Qu3MKe HMEET MPUMEPHBIM XapakTep M MOXET ObITh HCIOJIb30BaHA
YUUTEISAMHU (PU3UKH JUIsI COCTABJICHUSI CBOUX pabounX MPOrpamm.

[Iporpamma 1O (U3MKE HE CKOBBIBAET TBOPUECKYIO WHUIMATUBY Y4YUTENeH U
IIPEIOCTABIIAET BO3MOXKHOCTH JUI pealu3alUd pPA3IMYHBIX METOJMYECKHX TOJXOA0B K
MpenoiaBaHuio (PU3NKKH Ha YIIyOJEHHOM ypOBHE TPH YCIOBUU COXPAHEHHUsS 00s3aTelbHON
YacTH COJEepKaHMsI Kypca.

du3uka Kak Hayka o HauOosee o0IIMX 3aKOHAX MPHUPOJIbL, BEICTYNAs B KAU€CTBE y4eOHOTro
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMHA 00 OKpPY)KaroLeM MHpe.
[IIkonbHBIH Kypc (QHU3MKH — CHCTEMOOOpPA3yIOIIMHA Ml €CTECTBEHHO-HAY4YHBIX YU€OHBIX
IPEIMETOB, IIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABICHUN, H3y4aeMbIX
XxuMueH, Ouonorueid, ¢uznyeckoil reorpadueil u actpoHomuei. Mcnonab3oBaHWE W aKTUBHOE
npuMeHeHne (U3NYEeCKUX 3HAHUN OMpeAeNsio XapakTep M OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIONyYeHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU CBoOWcTBaMU. WM3yueHue (U3MKM BHOCUT OCHOBHOM BKJaJ B
(GhOopMHpPOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydaromierocsi, B (popmMupoBaHue
YMEHUI NPUMEHSTh Hay4YHbII METO]] IO3HAHMS ITPH BBIMOJIHEHUH UMHU Y4eOHBIX HCCIIEIOBAHUI.

B ocHOBY Kkypca (HM3MKH Ha YpOBHE CpeAHEro o0IIero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEH KypC SABISAETCS JIOTHYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOW (DU3HKH.



Hoea zenmepanuzayuu. B cooTBEeTCTBUM C Hel Mmarepuan Kypca (QuU3NKH 00BEIUHEH
BOKpPYT (pu3mueckux Teopuil. Bemyumm B Kypce siBisercss (OpMUpOBaHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. E€ peanusanys npeanogaraeT UCIoJIb30BaHUE TYMAHUTAPHOTO
noTeHuuana (PU3NIecKoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IIPOOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn  yriayOnéHHOrO  ypoBHS
npearnonaraeT 3HaKOMCTBO C HIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUN
M3yUYEHHBIX TeOpUil U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS Ha ypOBHE OOIIUX MpeACTaBICHUI
Y COBPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyeTcsl IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

OcBoeHue cojiepkaHus MPOrpaMMbl 10 (U3MKE JTOKHO OBITh MOCTPOCHO HAa MPUHIMIIAX
CHUCTEMHO-EATEIbHOCTHOr0 noaxoza. s pusuky peannzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCITOJIb30BAaHUM CAMOCTOSATENBHOTO HKCIEPUMEHTa KaK IOCTOSHHO JEHCTBYIOIIEro (akTopa
yuebHoro mpomecca. Jlisg yrayOn€HHOro YpOBHS — OTO CHCTEMa CaMOCTOSTEILHOTO
YYEHHYECKOTO0 OJKCIIEPHUMEHTa, BKJIIOYAIOMIETO (POHTAIBHBIE YYCHHYECKHE OIBITHl IPH
M3y4eHUH HOBOTO MaTepuaia, JlabopaTopHble paOoThl M paboThl mpakTtukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyMa. B mepBoM ciayyae mpakTUKyM
npoBoautTcs 6o B koHme 10 m 11 kmaccoB, muOO 1MOCIE MEPBOTO M BTOPOTO MOJYTOAWN B
KaX/IOM M3 3THX KiaccoB. BTopoil cnoco® — 310 mHTErpanus paboT MpakTHKyMa B CHUCTEMY
n1a00paTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce u3yueHHs paszena (temsl). Ilpu sTom
noJ paboTaMH MPAaKTUKyMa MMOHUMAETCSI CAMOCTOSTENIbHOE UCCIIEI0BAaHIE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIIHH.

B nporpamme no ¢usnke cucremMa yueHHUECKOTO IKCIIEPUMEHTA, JTa00paTOpHBIX paboT U
MIPaKTUKyMa MpPEeJCTaBIE€HA IUHBIM NepeuHeM. BrIOOp TeMaTHKy Ui 3THX BUIOB YUYEHHUECKHUX
MIPAKTHYECKUX pabOT OCYIIECTBISETCS y4yacTHHUKaMU 00pa3oBaTeNIbHOTO Mpoliecca MUCXOAs U3
OCOOCHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHalleHuss KabuHeta ¢usuku. I[lpu 3TOM
o0ecrieunBaeTcss OBJIAJCHUE OOYYAIOUUMHCS YMEHUSMHU NPOBOAUTH HpPSMbIE U KOCBEHHBIE
U3MEpPEHUs], HCCIEeOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIBITOB I10
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENSETCS PELIEHUIO PAacUETHBIX M Ka4eCTBEHHBIX 3az1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBJIIOTCS 3a/laddl C SBHO 3aJaHHOM M HESBHO 3aJJaHHOMU
¢u3nyecKoil MOoJIebl0, MO3BOJIAIOIINE MPUMEHATh N3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUpys NpUMEHEHHE 3HaHWM U3 pa3HbIX pasnenos. s
KayeCTBEHHBIX 3a/a4 I[PHOPUTETOM SBISIIOTCA 3aJaHMsd Ha OObsICHEHHe/Npe/CcKa3aHue
NpOTEeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpYXKaoLIeH *kHU3HH, TpeOyromue BbIOOpa
¢bu3nueckoil MosieM Ui CUTyalluy NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrnieyeHnI0 y4eOHOro mporecca Kypc (pHU3MKH yriayOIEHHOTO YpOBHS Ha YPOBHE CpPEIHEro
o0miero o0pa3oBaHUs JTOJKEH M3ydaThCcs B YCIOBHSAX IPEIMETHOro kabuHeTa. B kaOunere
(GU3HUKH T0JIKHO OBITH HEOOX0UMOE J1ab0opaTopHOE 000PYI0BaHHE IS BHIITOJIHEHUS YKa3aHHBIX
B IPOrpaMMe Mo (U3MKE YYEHHUYECKHX ONBITOB, JJAOOPATOPHBIX pabOT U pabOT MpaKTHKyMa, a
TaKXe JEMOHCTpPAllMOHHOE 000pyA0BaHHE.



JleMoHCTpanimoHHOe 000pyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHeuMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MpPOrpamMme I10
(¢u3MKe KIIOYEBBIX JEMOHCTpALMil s HUCCIIEJOBaHMS M3y4YaeMbIX SIBJICHHM M IPOLECCOB,
SMIOUPUYECKUX U QYyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHHI.

JlaboparopHoe 00opyAOBaHHE ISl YUEHWYECKHX MPAKTUYECKUX PadoT dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYyX
oOyuatomuxcs. TemaTudeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpyNOBaHMSA JIOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU aHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIETSIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:

(opMHUpOBaHNE UHTEPECA U CTPEMIICHUSI 00YUAIOIIMXCS K HAYYHOMY U3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIJIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIEHMH O HAydyHOM METOJe TMO3HaHus U  (opMHpoBaHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3yYeHHs OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKHY;

dbopmupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MUYECKUX 3HAHMNA U
HAyYHBIX J10Ka3aTEIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O pONM (U3UKU TSI Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TpPEACTaBIEHUH O BO3MOXHBIX cdepax Oyaymedl mnpodeccuoHambHOM
NEeSATEIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOJArOTOBKA K JaybHeileMy OOyYeHHIO B 3TOM
HarpaBJICHUU.

JocTiwkenne 3TuX wLenel oOecreunBaeTcs pelIeHHEM CIEeIYIOUMX 3aJad B Ipolecce
U3y4eHUs Kypca (PM3MKU Ha YPOBHE CpeJIHEro oo1iero oopa3oBaHus:

npruoOpeTeHre CHCcTeMbl 3HaHUH 00 00X (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
1 3JIEMEHTHI aCTPO(U3HKHY;

dbopMupoBaHHE YMEHUIN MIPUMEHSATh TEOPETUYECKUE 3HAHUS 711 00BACHEHUS (PU3NUECKUX
SBJICHUH B TIPUPOAE U JUIsl IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEAHEBHOM KHU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs PA3JIMYHbIX 3a/1a4 C SIBHO 33J1aHHON (PU3MUECKON MOEIbIO,
3ajjay, MOAPA3yMEBAIOLINX CAMOCTOATENIBHOE CO3/1aHue (PU3MUECKOW MOJeNH, a/JeKBaTHOU
YCIIOBUSIM 33J]a4M, B TOM YHUCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

NOHMMaHHe (U3UYECKHX OCHOB M MPHHLMUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIMSHUS HA OKPY>KAIOILYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS (PU3UUECKHUX
AKCIIEPUMEHTOB, aHallM3a W UHTEepIpeTalud HWHGOPMAaLUK, OINpeAeNeHUs] JI0CTOBEPHOCTU
MIOJIyYEHHOT'O pe3yJIbTarta;

CO3/laHUE YCJIOBUM ISl pa3BUTUS YMEHUH NPOEKTHO-HUCCIIEAOBATENILCKOM, TBOPYECKOM
JIESTEIILHOCTH;

pa3BUTHE UHTEpeca K cepam MpodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHOMN C (PU3HUKOH.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrioyOnéHHBIE YpOBEHb HW3yYEHUS
yueObHoro mnpeamera «®Du3mka» Ha ypOBHE CpeIHEro o0mero oOpa3oBaHHs BBIOHpaeTCs
00y4JaImUMUCs, TUIAHUPYIOLUUMH TPOJIOJDKEHHE 00pa30BaHUs MO CHEHHATBHOCTIM (DU3HKO-
TEXHUYECKOTO MPOQUIIS.



Ha u3yuenue ¢puzuku (yriyOnaéHHbIN ypoBEHb) HAa YPOBHE CpeHEro o01Iero oopa3oBaHus
otBoauTcs 340 gacoB: B 10 kimacce — 170 gacoB (5 wacoB B Henento), B 11 kimacce — 170 gacos (5
YacoB B HEJICIIIO).

[Ipennaraemslii B mporpamme o pusuke nepeyeHs J1adopaTOPHBIX U MPAKTHUECKUX paboT
SIBIISIETCS PEKOMEHIOBaHHBIM, YUYHUTENh JeJaeT BBIOOp MPOBEICHHs TabOpaTOPHBIX paboT |
OTIBITOB C Y4ETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEH 00yYarOIIUXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Paznea 1. Hayunblii MeTo NO3HAHMS IPUPOABI.

duzuka — GyHIaMEHTAIbHAS Hayka O mpupoje. HaydHbii MeToa MO3HAHUS U METOIbI
UCCIEeIOBaHMs (PU3NUECKUX SBIICHUM.

DKCIIEpUMEHT U TEOpUs B Mpoliecce Mo3HaHUsS npupojsl. HabmoneHne u sKCriepuMeHT B
busuxe.

CrniocoObl n3MepeHus: (U3NYECKUX BEIUYMH (QHAJIOTOBBIC M IU(PPOBBIE U3MEPUTEIbHBIC
npuOOpPBHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTu n3MepeHuil GU3NYECKUX BEITUUUH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (puU3NUECKUX SIBICHUN M MPOLEecCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEJIO, UCATbHAS KUAKOCTh, UACATBHBIN Ta3, TOYCUHBIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHUIIbI €ro MpUMeHUMOoCTH. Pu3ndeckas TeopHsl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOH Hay4HOW KapTUHBI MHpa, B
IIPAKTUYECKOM AEATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenne cuwibl TOKa M HANpsKEHUS B LENHM IIOCTOSHHOTO TOKa HpPHU IOMOILU
aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ IM(poBoil 1aboparopueit no ¢usuke. [Ipumeps! n3mepeHuss GpU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannuyeckoe naBHKeHUE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKEeHHA. Cucrema
OTCUY€TA.

IIpsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €r0 HPOEKUHH Ha OCH CUCTEMBbl KOOpAMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTeMbl KoopAuHAT. ClloKeHHE MepeMelleHul u
CJIOEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS U YT MaTepUATbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBoOogHOE mameHue. YCKOpeHHe CBOOOTHOrO TajieHus. [[BukeHHe Tena, OpOIICHHOTO
0] YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOP/IMHAT, CKOPOCTU U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BPEMEHU U UX TpapUKU.

Kpuonunerinoe npuxenue. J[BuxeHne MaTepruaibHOM TOUKH 110 OKPYKHOCTU. YTJ0Bas U
nuHelHast ckopocth. Ilepuon m wacrota obpamienus. LleHTpocTpemurenbHoe (HOPMAalbHOE),
KacaTelbHOE (TaHMeHIMAIBLHOE) U TIOJTHOE YCKOPEHUE MAaTePUAIbHOM TOUKH.

TexHuyeckue yCTpPOHMCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: CHUAOMETp, ABH)KECHUE
CHAps/0B, LIEMHbIE, IeCTepEHYAThIC U PEMEHHBIE TTepelaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoObI McciIefOBaHUS IBUKEHUI.

Wnmroctpanus npeaeabHoro nepexoaa U u3MepeHue MrHOBEHHON CKOPOCTH.



[Tpeobpa3oBaHue ABUKEHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGmoienue nBrKeHUs Telia, OpOIMIEHHOTO MOJ1 YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hampasnenue ckopocTu npu ABUKEHUHU TIO OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTEH, TPACKTOPUA, CKOPOCTEH ABUKEHHUSI OJHOTO U TOTO K€ TeJa B Pa3HbIX
CHUCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol, npaKmuxKym.

N3yueHre HepaBHOMEPHOTO IBM>KEHHUS C 1I€JIbI0 ONPEICTICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenne yckopeHuss TpU MNPSIMOJIMHEHHOM PpPaBHOYCKOPEHHOM JIBHJKEHHHM IO
HAKJIOHHOM MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUHU.

N3mepenne yckopeHusi CBOOOTHOTO MaieHusl (PEKOMEHI0BAHO MCTIOIb30BaHue 1TU(pOBOi
nabopaTopun).

N3ydenue nBuxkeHHs Tena, OPOLUICHHOTO TOPU30HTaNbHO. [IpoBepka rumoTess! o mpsiMoi
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXIY JaJIbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenune nBUKEHUA Tea M0 OKPY>KHOCTHU € MTOCTOSIHHOM 110 MOJAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH TEepHOJa OOpalieHus KOHUYECKOrO MAasTHHKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

[TepBb1it 3akoH HproToHa. MHepumanbHble cucTeMsl OTcUéTa. [[pHHIMI OTHOCUTEIBHOCTH
INanunes. HeunepuuanbHble CUCTEMBI OTCUETA (OTIpeAeNieHUE, TIPUMEPHI).

Macca Tena. Cuna. [IpuHUuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 111 MaTepuaibHON TOUKH.

Tperuii 3akoH HproTOHA 111 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON M MHEPTHON MaCCHI.

Cunma TsKECTH. 3aBHCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TAJCHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUIAHETHI M OT TeorpaduyecKod MHMPOTHL. [IBMKeHHe HEOECHBIX Tel W HX
cryTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHXyIerocs ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koaddurment tpenus. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTH OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUS.

Hasnenue. ['mnpocraruueckoe nasnenue. Cuna Apxumena.

TexHudeckue yCTPOWCTBA M TEXHOJOTUYECKHUE TPOIECCHl: MOMAIIUIHUKHY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue 1BM>KEHUS Tell B MHEPLHUAIbHBIX U HEMHEPIMAIbHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByX HLMIMHIPOB WM IIAPOB Pa3HOM Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIMAIBHONU CHUCTEMBI OTCUETA.

CpaBHeHME paBHOJICUCTBYIONIECH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEICHUEM MAaCChl Teja
Ha ero yCKOPeHUe B MHEPIMAIBHONU CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHHKAIOIINUX B PE3YJIHTATE B3aUMOJICHCTBUS TEII.

N3mepenne mace 1o B3auMoJICHCTBHUIO.

HesecomocTs.



Bec Tena nmpu yCKOpeHHOM NOABEME U Na/IEHUN.

enTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenue paBHOAECHCTBYIOLIEH CUJT TPU ABMXKEHNUU OpyCcKa MO HAKJIOHHOM MIIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHM JBHXKEHHMS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKMHE M PE3UHOBOM
obpasiie, oT ux aedopMaruu.

W3yueHune IBUKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JErKuid OJI0K.

N3mepenne kod¢puIieHTa TpeHUs M0 BEIMYNHE YTIIOBOTO KOA(PQHUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBWKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  TEPEMEHHBIM
K03 PHUITMEHTOM TpEHUS.

W3y4eHne qBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpalaTeabHOE JBHKEHHUE TBEPAOTO Teja.
MoMEHT cuiIbl OTHOCUTENBHO ocu BpauieHus. [lnedo cumbl. CnoxeHue cuil, IPUIIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InIHOE PABHOBECHE.

TexHuueckue yCTpOHCTBAa M TEXHOJOTHMYECKHUE MPOILECCHI: KPOHILITEWH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccenenoBanue ycnoBuii paBHOBECHS TBEPOTO TEJA, UMEIOIIETO OCh BPALLIEHHUS.

KoHcTpyrpoBaHne KpOHIITEHHOB U pacUET CUIT YIIPYTOCTH.

H3y4yeHne yCTONYMBOCTH TBEPIOTO TeJa, UMEIOIIETO TUIOIIALb OTIOPBI.

Tema 4. 3akonvi coxpanenun 6 Mexanuke.

Hmmynbc MaTepuanbHONW TOUYKH, CUCTEMBl MaTepUalbHBIX TOYeK. LIeHTp Macc cucTemsl
MaTepUaIbHBIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa Macc.

HMiynibe CHIIBI M U3MEHEHHE UMITYJIbCA TeNa.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBMKEHUE.

MomeHT umnylibca MaTepuaibHOM TOYKH. [IpencraBieHne O COXpaHEHMHM MOMEHTA
HMITYJIbCA B LICHTPAJIbHBIX ITOJISIX.

PaGoTta cunbsl Ha MaloM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpeacraBieHue
paboThI CUITBIL.

MOIIHOCTE CHIIBI.

Kunerndeckass sHeprus maTepuanbHON TOYKM. TeopemMa 00 M3MEHEHMHM KHHETUYECKOU
SHEPrUM MAaTEPUAILHON TOUKHU.

[ToreHunanpHble U HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. IloTeHuanbHas
SHEprust ynpyro aegopmMupoBaHHOW NpyxHUHBI. [loTeHIMaNbHas 3HEpPrusi Teiaa B OJHOPOJAHOM



rpaBUTallMOHHOM TioJie. [loTeHnManbHas SHEprus Tejla B IPaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbsi KocMHUYeCKasi CKOPOCTb.

CBs3p pabOTHI HEMOTEHIMAIBHBIX CHJ C M3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

VYnupyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHne bepHyuM s MACATbHOM JKUIKOCTH Kak CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPTUN.

TexHuYecKkue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: JBUKEHHE PAKET, BOIOMET,
KOMNEp, MPYKUHHBINA MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHrie MOIITHOCTH CHUJTBI.

H3meHeHune sHepruu Teja Mpu COBEPIIEHUU pabOTHI.

B3anMHble npeBpanieHusi KHHETUYECKOM M MOTEHLIMAIBbHOM SHEpPruil Mpu JEHCTBUU Ha
TEJIO CUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHepruy Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenne umiynbca Tena o TOpMO3HOMY Iy TH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHSI UMITYJIbCA Tela C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUsI UMITyJIbCa PU YIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKON SHEPTUHU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHSI TIOTEHIIMATLHON SHEPTUHU TPYKUHBI C paOOTOM CHUIIBI TPEHUS.

Onpenenenne pabOThl CHIIBI TPEHUS NP IBMXKEHUH TEJa M0 HAKJIOHHOHN IMIIOCKOCTH.

Pa3nea 3. MosekynsipHas (pM3uKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU MeopU.

OcHOBHbBIE TOJIOKEHUS MOJeKysipHo-kuHetndecko Tteopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBrkeHme. XapakTep ABHKEHUS W B3aUMOJCUCTBUS
YacTHUIl BelecTBa. Moenu CTpOeHHUs Ta30B, JKUJIKOCTeH U TBEPABIX Tesl U 00BICHEHUE CBONCTB
BElleCTBA HAa OCHOBE O3TUX Mojeneld. Macca u paszmepbl Moiekyn (atomoB). KomndectBo
BeniecTBa. [locTossHHas ABoragpo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama Temmeparyp
[enwcus.

Mognens uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHMUECKONM TEOpUHU: YacCTHUIBI Tasa
JBUKYTCS XaOTUYECKH U HE B3aUMOAECHCTBYIOT JPYT C APYTOM.

l'a3zoBbie 3akoHBl. YpaBHeHHe MenpaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemmepatyp KenbBuna). 3akon JlamproHa. M3omporecchl B HaCaIbBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe U30MPOIIECCOB: U30TEpMa,
u30xopa, n3obapa.

CBsi3p MEXIy [aBIE€HUEM U CpPEAHEW KHHETHYECKOM DSHEprued IOCTYyNaTelbHOIO
TEIUIOBOTO JIBIKEHHMSI MOJIEKYJ HACAaJbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH UIEaJIBbHOTO ra3a).

CBsi3b  aOCONIIOTHOW  TeMImepaTrypbl TEPMOJMHAMHMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW SHEprUeil MOCTYNaTeabHOro TEIIOBOTO IBM)KEHUS €€ YacTHII.



TexHuueckue yCTPOHCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETp, OapomeTp,
[I0JTy4€HHE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHS YaCTHUI] BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBHXKCHHUS.

Buneoponuk ¢ 3anuchio pealbHOT0 OPOYHOBCKOTO JIBUYKEHUSI.

Huddy3us xugkocTei.

Mogens onbita IlITepHa.

[IpuTsixeHne MOJIEKyII.

Mogenu KpUCTAIUTNYECKUX PEMIETOK.

Habmnronenue u uccriegoBaHie H30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIJIOBOTO PaBHOBECHS MIPH TEIJIOOOMEHE MEXKIY
ropsiueil 1 XOJ0AHOM BOJOM.

W3ydyeHne W30TEpMUYECKOTO Tmporecca (PeKOMEHIOBAHO HCMOIb30BaHUe HU(POBOI
nabopaTopun).

N3y4eHne n30X0pHOro mpolecca.

W3yuenune n306apHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

TepMoauHamuueckas (TH) CHCTEMA. 3anaHue BHEIIHUX  YCJIOBUWA  JJIs
TEepPMOJIMHAMUYECKOW  cHUCTeMbl. BHemHue ©  BHYTpeHHHE mapameTphl. Ilapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEJHUE 3HAUYECHMS BEJIUYMH, ONMHCBIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hayano repmoguHamuku. CaMONpon3BOJIbHAS peslakcalis TePMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mognens wuzaeanbHOro raza B TEPMOJMHAMHUKE — CHCTEMa YypaBHEHUH: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXEHHUE JI1 BHYTPEHHEW SHEPTHH. Y CIOBUS NMPUMEHUMOCTH
ATOM MOJENU: HHU3Kas KOHIEHTPAIMs 4YacTHWIl, BBICOKHE TeMIlepaTypbl. Brwipaxenue mms
BHYTPEHHEH YHEPTrUU OJJHOATOMHOTO UECAIIBHOTO rasa.

KBazucrarnueckue u HeCTaTUHYECKUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Brruucienue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya Kak crnoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruu TEepMOJMHAMUYECKOM
cucTemsl 0e3 coBepiieHus paboThl. KOHBEKIMS, TEMIONPOBOIHOCTD, U3ITyUEHUE.

KomnuectBo TtemnoTel. TemmoéMKOCTh Tena. YenbpHas W MOJSpPHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenpHas TeIUIOTa CropaHus ToIuinBa. Pacué€r koimyecTBa
TEIUIOTHI IpH Terwionepenaye. [Tonstue 06 anuabaTHoM mpoiiecce.

[lepBoiii 3akOH TepMoaMHAMUKU. BHyTpeHHss sHeprusa. KomudecTBo TemnoTsl u padoTta
KaK Mepbl U3MEHEHUsI BHYTPEHHEN YHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHM JUIsi PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMMUYECKON CHUCTEMBI INPOXOIUT E€AMHCTBEHHas ajauadara.
AOcotoTHas TeMIiepaTypa.

Btopoii 3aKk0H TepMOJIMHAMUKHU ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpenaTh
TEIJIOTY OT OoJiee XOJIOAHOTO Tena K Oojee Harperomy 0Oe3 kommeHcaruu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX MPOIIECCOB.



[Ipunnune! aeiicteus Ternosbix MamuH. KITI.

MakcumanbHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKUE ACTEKThl UCIIOIh30BaHUSI TEIUIOBBIX JBHUTarened. TerioBoe 3arps3HeHue
OKPYXaIOIIEH CPebl.

TexHU4ecKHne yCTPONCTBA M TEXHOJIOTHYECKUE TMPOIECCHI: XOJOMAWIBHUK, KOHIUIIMOHED,
IU3eTbHBIH W KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTHUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJB30BAHUEM TEIUIOBOIO Hacoca,
YTUIIN3A1KA OMOOPTaHUYECKOTO TOTUTMBA JJIs BEIPAOOTKH «TETUIOBOM U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHne TemnepaTyphl IPU aInadaTHIECKOM PaCIINpPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHoOro mpoliecca.

KoMnbroTepHble MOJENH TEIIOBBIX JBUraTENCH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol, npaKmuxKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTHIBAHUS BEIECTBA.

UccnenoBanue agunabatHoro mpoiiecca.

N3yuenne B3aMMOCBS3U DHEPTUM MEKMOJICKYJISIPHOTO B3aWMOJICHCTBUSA U TEMIIEPATypPhI
KUIICHUS )KUJIKOCTEH.

Tema 3. Azpecammnsvie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanue u KoHJeHcalus. lVcnmapeHue © KuIleHHWEe. YJelbHas TerioTa
napooOpa3zoBaHMUs.

Haceiiennsle W HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHHUSI HACBHIIICHHOTO TMapa OT TEMIEpaTyphl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUS OT JABJICHUS B KUKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIaKHOCTb.

Teépnoe Teno. Kpucramnmudyeckue u amopdHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIIOB.
[InaBnenue u KpucTauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedbopmaruu tBEpHOTO Tema. Pactsokenne m ckarme. Crnsur. Monyne HOnra. Ilpenen
yOpyrux aedopmaruii.

TemioBoe pacivpeHne KUAKOCTEeH U TBEPABIX Tel, 00bEMHOE U JTMHEWHOE pacIIUpeHHeE.
AHTrapMOHU3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEPrUM B Pa30BBIX Mepexoax.

YpaBHeHuUe TEIIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHue. KoadduiueHT noBepXHOCTHOTO HaTsKeHUs. KanunspHbie
ABJIeHMS. J{aBlieHHne 1o HICKPUBIEHHON MOBEPXHOCTHIO KuAKocTH. Dopmyna Jlannaca.

TexHu4eckue YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIbI,
COBpPEMEHHbIE MaTepUAIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenne. Kunenue npu moHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.



OnbITEl ¢ MBUIBHBIMU IIJIEHKAMHU.

CMaunBaHHMe.

Kanwuisipasle sBieHus.

Mopeny HEHBFOTOHOBCKOM JKMJIKOCTH.

Crioco06bI U3MEpEeHHsI BITAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJIMYECKOTO BELIECTBA.

Bunpr nedopmarmii.

Habmoenue maneix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaul, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IJIaBICHUS JIbJA.

W3yueHne CBOMCTB HACHIICHHBIX NIAPOB.

N3mepenne aOCoIOTHON BIaKHOCTH BO3/yXa U OLIEHKA MacChl MapOB B OMEILLIEHUH.

N3mepenne ko3¢ GuineHTa moBepXHOCTHOTO HATSHKCHHUS.

N3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMalii pe3uHOBOTO 00pasiia OT NPUIIOKEHHONW K HEMY
CHUIIBL.

Pasnen 4. DaekrpoauHaMuka.

Tema 1. Inexmpuueckoe noJe.

OnexTpuzanus Tea U e€ MposABIEHUS. DIIEKTpUUecKuil 3apsan. JIBa BUAa 3JIEKTPHUUECKUX
3apAnoB. [IpOBOOHMKH, AMAIEKTPUKHM M TOJYIPOBOJHUKH. OJIEMEHTAPHBIM 3IEKTPUYECKUN
3apsj. 3aKOH COXPaHEHUS DJIEKTPUUECKOro 3apsja.

Bsaumopeicrtsue 3apsanos. Toueunsle 3apsaasl. 3akoH Kynona.

Onexrpuueckoe noie. Ero nelicTBre Ha 3JEKTPUUECKUE 3apsi/bl.

Hanpsok€HnocTs  anektpuueckoro mousisd. [IpoOuenii 3apsa. JluHum HanpsEHHOCTH
ANEeKTpUudecKoro nosst. OqHOPOIHOE ANEKTPUUECKOE TTOJIE.

IToTeHIManbHOCTh AIEKTPOCTATUYECKOIO MOJA. PasHOCTh NMOTEHIMANIOB M HAIPsKCHUE.
IlorenumanpHass  2Heprus  3apsga B JJEKTpocTaTudeckoM — moine.  [loreHnman
ANEKTPOCTaTHYECKOro Mmojis. CBs3p HANPSIKEHHOCTH TOJA M PA3HOCTU IOTEHIUAIOB JUIS
AJIEKTPOCTATUYECKOTO MO (KaK OJHOPOJHOI0, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CyneprO3ULIMY DJIEKTPUUECKUX MOJIEH.

[Tone ToweuyHoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMEpHO
3apspkeHHOro 1o o0béMy mapa. Ilojme paBHOMEpPHO 3apsKEHHOM OECKOHEYHOW IJIOCKOCTH.
Kaprunbl mMHUN HANPsZKEHHOCTU 9TUX IIOJIEH U DKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

IIpoBOHUKY B AJIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDNEeKTPUKHY B 3JIEKTPOCTATHYECKOM MOJI€e. J{UaneKkTpudeckas NpOHUIAEMOCTh BEIECTBA.

Konnencarop. ONEeKTpOEMKOCTh  KOHJIEHCATOpA. ONeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCaTopa.

[TapannensHoe  coenuHeHHWe  KOHAeHcaTtopoB.  [lociemoBaTenbHOE — COEIUHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOTO KOH/IEHCATopa.

JIBM>KEeHHE 3apsKEHHON YaCTHUIBI B OJJHOPOJHOM JJIEKTPUYECKOM I10JIE.

TexHudeckue yCTpONCTBA M TEXHOJOTMUYECKHE IPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JIEKTPOIPHOOpPOB, KOHAEHCATOPhI, reHepaTtop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpOUCTBO U MPUHIUI ACHCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3apSKEHHBIX IIaPUKOB.

DNeKTpUUECKOe TOJI€ JIBYX 3apsKEHHBIX IJIACTHH.

Mopenb anekTpoctaruueckoro reneparopa (Ban ne ['paada).

[IpoBOTHUKY B IEKTPUYECKOM IOJIE.

DneKTpoCcTaTUYECKas 3aluTa.

VY CTpoICTBO 1 AEHCTBHE KOHAEHCATOPA TOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOMIAJM  IUIACTHH,
paccTOSHUSA MEX1y HUMH U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MEKTPUYECKOTr0 MOJIs 3apsyKEHHOTO0 KOHEHCaTopa.

3apsika U pa3psaKa KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomoi, npaKmuKym.

OrneHka cu1 B3aMMOJCHCTBHS 3apsyKEHHBIX Tell.

HaGnroneHnue npeBpaliieHust 3HEpruy 3apsKeHHOr0 KOHAEHCATOpa B SHEPTUI0 U3ITy4EHUS
CBETOINO/IA.

W3y4eHne mpoTeKkaHus TOKa B LIETIH, COJEPKaIel KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIMANOB (HANpPsDKEHHUs) TPU  IMOCIENI0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cuna Toka. ITocTosHHBIN TOK.

VYcnoBus  CyIeCTBOBAaHUS IIOCTOSHHOTO AJIEKTPUYECKOrO0 TOKA. FICTOYHMKM TOKa.
Hanpsixenne U u OJ1C &.

3akoH OMa 1t yyacTKa LIETH.

DJEKTPUUYECKOE  CONPOTHUBIEHUE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOAHOIO
IIPOBOAHMKA OT €ro JUIMHBI U IUIOLIAAM TONEPEYHOro CEYEHHs. YJIENbHOE CONPOTHBIICHHE
BELIECTBA.

[TocnenoBarenbHOE, NapajulebHOE, CMENIAaHHOE COEIWHEHHE TPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1eneit. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoOIIHOCTB NEKTPUYECKOr0 TOKA. TermtoBas MOITHOCTD, BBIIEISIEMAast HA PE3UCTOPE.

OJIC m BHyTpEHHEe CONPOTHUBIIEHME HCTOYHMKAa ToKa. 3akoH OmMma g TOJHON
(3aMKHYTOI) 27€KTpUUECcKOl 1ienu. MomHocTh ncTouHnka Toka. KopoTkoe 3aMbIkaHue.

Konzaencarop B 1ienu NOCTOSITHHOTO TOKa.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: aMIepMETpP, BOJIBTMETD,
peocTar, CYETUMK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepeHune CUIIbl TOKA U HAIIPSKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUSA [UIA  PE3UCTOpa, JIaMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPH IOCTOSHHOM
HaANPSDKEHUU.

[Ipssimoe m3mepenne DJIC. KopoTkoe 3amplkaHME TaIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



CrniocoObl coeTMHEHUsI UICTOYHUKOB ToKa, DJIC OGatapeii.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEX]Ty MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3HCTOPOB.

M3MepeHue yaeabHOro CONpOTUBICHHS! TPOBOIHUKOB.

VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSDKEHUS JUTSL JTIaMITbl HAaKaIUBaHUS.

VYBennueHue npejena u3MepeHus amrnepMerpa (BoJbTMETpa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTHUBIICHUSI HCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C rabBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEX]Ty MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBaHue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas NPOBOAMMOCTh pPAa3JIMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOIUMOCTb.

OnexkTpuuecKkuil TOK B BakyyMme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOIYIPOBOJAHHUKOB.
CoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJUTAX. DJIECKTPOJUTHUECKAS TUCCOUMAIUSA. DIECKTPOIIHU3.
3akonbl Dapajes A IEKTPOIU3a.

OnexTpuuecknii TOK B raszax. (CaMOCTOATENbHBIH M HECAMOCTOSITENIBHBIM Pas3psil.
Pasznuynble TUIBI caMOCTOSITENBLHOTO pa3psaaa. Monnus. [lnasma.

TexHnyeckue yCTpOWCTBa M IPAKTHUECKOE IPUMEHEHHWE: Ta30pa3psAHbIE JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYINPOBOJHUKOBBIE MPUOOPHI: MU0, TpaH3UCTOp, (poToamon,
CBETO/IMOJ, TallbBaHWKa, pa(UHUPOBAHWE MEIM, BbIIUIABKA AJTIOMUHHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPBHI.

ITpoBOAMMOCTE AJIEKTPOJIUTOB.

3akoHsbI 2nekTpoanza apazes.

HckpoBoit pa3psg U IpOBOAUMOCTb BO3AyXa.

CpaBHEHHE TPOBOJUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSS TPOBOJUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npakmukym.

Hab6mronenue anexrpousa.

M3mepeHue 3apsiaa 0HOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CrniocoOb1 m3MepeHust GU3NIECKUX BEIMYHH C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U HU(PPOBBIX
MU3MEPUTENbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BennyuH. OLEHKa TpaHull
MOTPEIIHOCTEH.



[IpoBeeHue KOCBEHHBIX M3MEPEHMH, MCCIIEOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpKa NMPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 paldoT, ONMUCAHHBIX B TEMaTHYECKUX
pazzienax «Y4eHUYeCKU IKCIIEPUMEHT, T1ab0opaTOpHbBIE pabOThI, TPAKTUKYMY).

Me:xknpeamMeTHble CBSI3H.

Nzydenne kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kjacce OCyIIEeCTBISETCS C YYETOM
COJepKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemnsle NOHAMUA, C6AZAHHBIE C USYUCHUEM MEMO006 HAYUHO20 NO3HAHUA:
SBJICHUE, HAy4HbIM (akt, rumoresa, (usnyeckas BeITUYMHA, 3aKOH, TeOpus, HaOJIroAeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
puOopsl, udpoBas 1adbopaTopusl.

Mamemamuxka: pelieHue cUCTeMbl ypaBHeHMH. JluHelHas QyHkuus, mnapadoa,
runep6oa, ux rpaguku u ceorictBa. Tpuronomerpuieckue QyHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M MX MPOEKUUH Ha OCH
KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBMKEHHE B )KUBOH mpupojae, auddysus, ocmMoc, TermioooMeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYXKAIOLIEH  Cpelpl,  yTWIN3aLUA
OMOOPraHMYECKOTO TOIUIMBA JUIs BHIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIpHBIE SIBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHUSI B )KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, oJy4yeHHe HaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUAKHE KPHCTaUIbl, DJEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIMTHYECKas
JMCCOLMALNS, TAJIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpagpusa: BnaxxHOCTb BO3/yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIMM (KPOHIITEWH, peméryaThie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOI, BOAOMET
U Jpyrue), OBUTAaTelb BHYTPEHHErO CropaHus, mnapoBas TypOuHa, OBITOBOM XOJIOAMJIBHUK,
KOHAMIIMOHEP, TEXHOJOTWU TMIOJIyYeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HaHOMAaTEepHaJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTpOCTaTHYEeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPONPUOOPOB, ra30pa3psiiHbIE JAMIIbl, OTYIPOBOIHUKOBBIE TPHOOPHI, TalbBAHUKA.

11 KUIIACC

Pazjen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMopeiicTBe TOCTOSIHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MarHuTHOE MOJe€.
Bekrop marauTHO#N HAyKIuU. [[puHIUIT Cynepno3uliud MarHUTHBIX MoJed. JIMHUY MarHUTHOM
WHAYKIIHU.

MarautHoe moje HMPOBOJHUKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKH H KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalIpaBJIEHUE U MOZYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOJIYJb. JIBMXKEHHE 3apsHKEHHOM YacTULBI B
OJIHOPOJHOM MarHuTHoM nose. PaGora cuibl Jlopenua.

MarnutHoe nose B Beuectse. deppoMarHeTuky, napa- U 1MaMarHeTUKH.



TexHn4yeckue ycTpoiicTBa M TEXHOJOTMUECKHE IPOLECCH: INPUMEHEHHE ITOCTOSHHBIX
MarHiTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJICKTpoJABHUTATENb $IKOOM, YCKOpPUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nauHMA WHAYKIMM MarHUTHOTO TIOJIS TIOJOCOBOTO U MOJKOBOOOPa3HOIo
MTOCTOSIHHBIX MarHUTOB.

KaptvHa nuHHMA MarHUTHOM HWHIYKUMHM TOJS JUIMHHOTO TPSIMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIbIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopaeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

HeiictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habntoienue 1BMKEHUS y4YKa 3IEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI NeHCTBUS 3IEKTPOU3ZMEPUTENILHOTO MPHUOOpa MAarHUTOIIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomaol, npaKmuxKym.

HccnegoBanne MarHUTHOTO MOJISl TOCTOSSHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

WccnenoBanue neicTBUS TOCTOSSHHOTO MAarHUTa HA PaMKYy C TOKOM.

N3mepenue cunsl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUM HA OCHOBE M3MEpPEHUS CUIIbI AMIiepa.

Tema 5. dnexmpomazcnumnan uHOYKYuUs.

SIBiieHME ANEKTPOMAarHUTHOW WHAYKUHUH. [IoTOk BekTopa MarHMUTHOM WHAyKmuu. IJC
WHAYKIWW. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu Dapanes. BuxpeBoe snekTpuueckoe molie.
Toku dyxo.

O/J1C uHayKIMH B IPOBOJHUKE, IBUKYIIEMCS B OTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno JleHna.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MIM TIOCTOSIHHOTO ToKa. SBieHue
camouHaykiuu. JJ]C caMOUHTyKIIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpPOHWCTBA M TEXHOJOTMYECKHE TMPOLECChl: HWHAYKIMOHHAs IIeYb,
COJICHOU/I, 3al1UTa OT 3JEKTPU3ALMH TEJ IPU JIBHX)KEHUH B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

HaGmtoienue sSIBICHUS SIEKTPOMArHUTHOW WHTYKITHH.

Uccnenoanune 3aBucuMmoctd DJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS MAarHUTHOIO
MOTOKaA.

IIpaBuno JleHna.

[Tamenne MarauTa B alIOMUHUEBOM (METHOH) TpyOe.

SIBneHue caMOMHAYKIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBaHue siBIEHUS 2IEKTPOMArHUTHOW MHAYKIMH.

Omnpenenenre MHAYKIIMA BUXPEBOIO MarHUTHOTO TIOJISI.

HccnenoBanue siBIEHNS CAMOMHTYKIUH.

C6opka MozieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3nea 5. KosieOanust u BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHHUS.

I'apmonnueckue  konebanus. KuHemaTmueckoe M~ JUHAMHYECKOE  OIMUCAHHE.
OHepreTuyeckoe ONHMCaHWe (3aKOH COXpaHEHHS  MEXaHW4YecKoll  sHepruu). BeiBon
JUHAMUYECKOTO  ONMCAHUS TapMOHMYECKMX KOJeOaHMM U3 MX OSHEpreTMYecKoro M
KMHEMAaTU4ECKOTO OITUCAHMS.

Ammuintyna u (asza kosneGanuid. CBs3b aMIUIMTYbl KoJeOaHMH HMCXOAHOM BETUYMHBI C
aMIUTUTYaMU KoJieOaHuil €€ CKOPOCTH U yCKOPEHUSI.

[Tepuon u yactoTa xKonebanuil. Ilepuoa Mabix cBOOOJHBIX KOIEOAHUNH MAaTEMAaTUYECKOTO
MasTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH MPY>KUHHOTO MAasTHUKA.

[lonsTne o 3aryxaroumx KosieOaHusix. BeiHyXIeHHble KosieOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOU. ABTOKOJICOaHMUS.

TexHHYeCKnEe YCTPONCTBA M TEXHOJOTMYECKHE IPOLECCHl: METPOHOM, Yachl, KayelH,
MYy3bIKaJbHbIE HHCTPYMEHTHI, cericmorpad.

Hemoncmpayuu.

3anuck Kojae0aTeNbHOTO ABHKEHHS.

Habmnronenue He3aBUCUMOCTH MEPHOa MAJIbIX KOJICOAHUH rpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyxaromux KojieOaHuil U 3aBUCUMOCTHU TEPHOAA CBOOOTHBIX KOJICOaHUH
OT COMPOTHUBIICHUS.

HccnenoBanune konebaHWil rpy3a Ha MacCUBHOM MpPYXXUHE C IIeNIbI0 (OPMUPOBAHUS
IpeCTaBIeHU 00 UealbHOW MOJENN NPYKUHHOTO MAsTHUKA.

3aKOH COXpaHEHUs SHEPTUM MpH KosleOaHUAX rpy3a Ha MpyKHUHE.

VccnenoBanue BbIHYKJICHHBIX KOJIEOaHUH.

Habmoienue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKUHHOT'O MasiTHUKOB.

N3ydeHne 3aK0HOB ABUKEHUS Tela B X0J1€ K0oJieOaHUI Ha ynpyrom mojBece.

W3ydeHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue HEPrUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHNS aMIUTUTY bl 3aTYXaIOLIUX KOJICOAHUH.

VccnenoBaHue BbIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnexmpomaznumnule Konedanus.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHWTHBIE KOJICOAHUS B HJCATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsjga KOHJIEGHcATopa ¢
aMIUIUTY 10 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJiebaTeIbHOM KOHTYpE.

3aryxaromue UIEKTPOMAarHuTHbIE KoJeOaHUs. BBIHYKIEHHbIE 3JEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCT NEPEMEHHOIO0 TOKA. AMIUIUTYJHOE M JEHCTBYIOIIEE
3HAYEHUE CHJIBI TOKa M HAIPSDKEHUS IPU pazIMyHON (popMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouganbHbIi IepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTOp U KaTyllKa HHIYKTUBHOCTH
B LIENIH CHHYCOMJAJIBHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe30HaHC HanpsKeHU.

Wneansupiii Tpancopmartop. [IpousBoacTBo, mepemaada U moTpedIeHne dICKTPUICCKOM
DHEPIHH.



DKOJIOrM4eCKHE PUCKH IPH IMPOU3BOJCTBE 3JIEKTpOdHEpruu. KynbTypa ucnoiab30BaHUs
AJIEKTPO3HEPTUHU B TOBCETHEBHOM JKHU3HH.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CB0OOOIHBIC AIEKTPOMATrHUTHBIE KOJICOaHMUS.

3aBHCUMOCTb YaCTOThI CBOOOIHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusnorpaMMsl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXalOMIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mogenp 3IEKTPOMarHuTHOTO TEHEPATOPA.

BbIHyKIeHHbIE CUHYCOMIaIbHbIE KOJIEOaHUsI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onaHc mpu mocneqoBaTeIbHOM COEIMHEHUH PE3UCTOPa, KATYHIKH MHAYKTUBHOCTH W
KOHJICHCATOPA.

VY CTpOHCTBO M MPUHLIMIT AEHCTBHS TpaHchopMaTopa.

Mogenb TUHUY 2IEKTPONEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmukym.

Nzydenne Tparcdopmaropa.

HccnenoBanue MepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTebHO COSAMHEHHBIE KOHJEHCATOD,
KaTyIIKy U PE3UCTOP.

Habmtoienue 351eKTpoOMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B I[N EPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaZHUMHbBIE 60IHbL.

MexaHn4yeckue BOJIHBI, YCIOBHS HX pachpocTpaHeHus. [lomepednsle W IpoaosbHbIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMsl U AJuHA BOJIHBL. CBOICTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUE, HHTephepeHIs U Au(paKIus.

3Byk. CkopocThb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[lIymoBoe 3arps3HEHHE OKPYIKaIOLIeH cpebl.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Iy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHEHTAILMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMAarHWTHBIX  BOJH: OTpPaXKCHHE, MPEIOMIICHHE, IOJISpU3ALNS,
uHTEepepeHIMs U AudpaKIUsL.

[lIkana »MEeKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 3JEKTPOMAarHUTHBIX BOJH B TEXHUKE H
ObITY.

IIpuHIUIIBI paInOCBA3U U TelIeBUACHU. Paaronokanus.

DNeKTpOMarHUTHOE 3arps3HEHNE OKPYKaloUIei cpebl.

TexHuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
pamap, paauonpuUEéMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meub, yibpTpa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEIULINHE.

Hemoncmpayuu.

OOpa3oBaHue U pacpoCTpPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecst Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUI.

Habntoienue otpakeHus U NpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u Aupakiiny MEXaHU4eCKuX BOJIH.

AKYCTUYECKHI PE30HAHC.



CBoiicTBa yabpTpa3ByKa M €ro IPUMEHEHHUE.

HaGnronenue CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.

UccnenoBanue CBOWCTB  3JIEKTPOMArHUTHBIX ~ BOJIH:  OTpPaXEHUE, MPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIns.

Oo6nHapyxeHue nHYPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHUM.

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomaol, npaKkmuxKym.

N3y4eHne napameTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEHHsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHENHOE paclpoCTpaHEHHE CBETa B OAHOpoJHOM cpene. Jlyu cBera. ToueuHbrin
HCTOYHUK CBETA.

OTtpaxenune cBeTa. 3aKOHbI OTpaxkeHHsl cBeTa. [locTpoeHue H300pa’keHUN B IJIOCKOM
3epkaie. Chepuueckue 3epkania.

[Ipenomnienne cBeTta. 3akOHBI MpeNOMIIEHUS CBeTa. AOCONIOTHBIA TMOKa3aTelnb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenb mpernoMieHus. [1oCTOSHCTBO 4YacTOTHI cBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEPE3 I'PaHUIly pas3jeina
JIByX ONTHYECKUX CPE.

Xon myueit B mpusme. ucniepenst cBeta. CoxkHBIH cocTtaB 6eroro cera. LIger.

[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHbIi yroi NoJIHOrO BHYTPEHHET 0 OTPaKEHHUS.

CobOuparoriie W paccewBaromue JuH3BL. ToHKas mauH3a. DOKyCcHOE paccTrosHue |
ONTHYECKasl CHUJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS TOHKOW cepuueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCHUTEIIBHOTO MTOKA3aTeNs IPETOMIICHHS.

dopmyJia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xopa syda, IpoIIEIIIEro JUH3Y IO IPOU3BOIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOH OCH.
ITocTpoenne n300paxeHU TOUKU U OTpE3Ka MPSIMON B COOMpAIONINX M pacCEMBAIOIIMX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromias cocoOHOCTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BomnoBass onrtuka. WuTtepdepeniuss cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJIEHUST MAaKCUMyMOB M MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT MABYX
KOTE€PEHTHBIX UCTOYHHUKOB. IIpuMephl kKilaccuuecKX MHTEPPEPEHIIMOHHBIX CXEM.

HMudpakmus cBera. Judpakumonnas peméTka. YcIoBue HAOMIOIEHUS TIIaBHBIX
MaKCHUMYMOB IPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETa HA AU(PPAKIIUOHHYIO PEIIETKY.

[Tonstpusanus ceera.

TexHuuyeckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLIECChl: OYKH, JyIa, I[EepUCKOII,
doroanmapaT, MHUKpPOCKOIN, MPOEKIMOHHBIN amnmapar, MpPOCBETIEHUE ONTHKH, BOJOKOHHAs
onTHKa, TUPaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBaHue NpeoMIIEHUS CBETA.

HabmnroeHue moHoro BHyTPEHHET0 OTpakeHuss. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IyYKOB U€pe3 MIIOCKONAPAIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB U300pakeHU B JIMH3aX.

Moaenun MUKpOCKOIIa, TeIECKONa.

HaGmronenue natepdepeHiinm crera.



Habmtoienue 1IBETOB TOHKUX MIEHOK.

HaGmonenue nudpakuuu cBera.

W3yuenne qudpakiinOHHON PEIIETKH.

Habmtonenue nudpakiinoHHOro ceKTpa.

HaGmronenue aucnepcun cBeTa.

Habmoienue noisipusaiuu cBeTa.

[TpumeHeHue MoIIPOUIOB [Tl U3yUEHHUS] MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenne nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BelIeCTBa (Ha MPUMEPE KUIKUX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmydyenue n300pakeHUs B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3HI.

[Tonmydyenue n3o00pakxeHus B CUCTEME U3 ABYX JIMH3.

KoHncTpyupoBanue TenecKONM4IecKUX CUCTEM.

Hab6monenue nudpakuuu, nHTEphEpeHIINN U TONSPU3AIIH CBETA.

N3y4eHue noysspu3anuy CBETa, OTPAXEHHOTO OT TOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepepeHIn Ja3epHOro U3TYUCHUS Ha BYX IIEIISX.

HaGmoienue nucnepcuu.

HabGmronenue u uccnenoBanue nudpakiimOHHOTO CIIEKTpA.

N3mepenne 1JIMHBI CBETOBOM BOJHBI.

[TonmydeHune cuekTpa U3ydeHus: CBETOIMO0/1a IPH MOMOIIH AU(PPaKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbHOW TEOPUHU OTHOCUTEIBLHOCTH.

['paHuibl IPUMEHHMMOCTH KJIACCMUECKOW MeXaHMKHU. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBan.  [IpeoOpasoBanust  Jlopenma.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHM U COKpallleHue
JUTMHBI.

DHeprus ¥ UMITyJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsI3b MacChl € SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIBI. DHEPIHUs MOKOS.

TexHuYecKkue YCTPOWCTBA M TEXHOJOTHYECKHE IPOILECChl: CIyTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHUYEeCKU IKCIEPUMEHT, JIa0OopaTOpHBIE PA0OTHI, MPAKTUKYM.

Omnpenenenre UMITyJIbCa U DHEPTUM PENSTHBUCTCKUX YacTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YaCTHIl B MArHUTHOM II0JIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TerIoBO€ W3NIyYeHHE (M3IIydeHHE aOCONMIOTHO 4YEPHOrO Teja). 3aKoH
cMmelenus Buna. ['mnoresa [lnanka o kBaHTax.

@DoTOHBI. DHEPTHUS ¥ UMITYJIbC (POTOHA.

®otorddext. Onbithl A. I'. CroneroBa. 3akoHbl poToddPdexTa. YpaBHeHHEe DUHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

[laBneHue cBeta (B 4YAaCTHOCTH, JABJIEHWE CBETa Ha aOCOJIIOTHO IMOTJIOLIAIOUIYI0 U
a0COJIIOTHO OoTpakarotyto nmoBepxHoctsb). OmnbiThl [1. H. JIeOenena.



Bonnoseie cBolicTBa yactul. Bomnel ne bpoiurd. [nvHa BoiHbl ne bpoinsg u pasmepsl
o0yacTd  JOKaNW3alMM  JBWKYIIEHCs  vacTulpl.  KOpHycKyIspHO-BOJHOBOH  Tyasiu3Mm.
Judpakius 31eKTpOHOB Ha KpUCTaJLIaX.

Crennguka n3mepenuit B Mukpomupe. CooTHomeHus Heonpeaenénnocrei ['eitsendepra.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTMYECKHE IMPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
(boToIaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHas 6aTapesi, CBETOAUOL.

Hemoncmpayuu.

®oTo3(eKT Ha YCTaHOBKE ¢ IMHKOBOM MIIACTHHOM.

HccnenoBanue 3aKOHOB BHEIIHEro Gpotoddekra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHHUS MOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue porope3nucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus GpoTorddexra.

HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSKCHHUS.

Tema 2. @usuxka amoma.

OmnbITHI 110 MCCIEAOBAaHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopna.

IToctynatel bopa. M3nyyenue u norioiieHrne (OTOHOB MPH MEPEXOAE aromMa C OIHOIO
YPOBHS SHEPTUU Ha IPYTOM.

Buns! cnexktpoB. CrieKTp ypOBHEHN 3HEPIUU aTOMa BOJIOPOJA.

CrnoHTaHHOE W BBIHYXJEHHOE U3Ty4YeHHE cBeTa. Jlazep.

TexHU4YecKkne yCTpOWCTBA W TEXHOJIOTMUECKHE IIPOLECCHI: CHEKTPAJIBHBIM aHAIu3
(criekTpockoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Hemoncmpayuu.

Monens oneita Pesepdopna.

Habnronenne muHeHyaThIX CIIEKTPOB.

YCTpoHCTBO M IEMCTBUE CUETUNKA HOHU3UPYIOIINUX YACTHII.

OmnpeneneHne JUIMHBI BOJIHBI JJA3€PHOTO U3ITy4YCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Habntonenue nuHeyaToro crnekrpa.

HccenenoBanue criekTpa pa3peKEeHHOIO aTOMapHOIrO BOJIOPOJA U U3MEPEHUE IOCTOSHHON
Punbepra.

Tema 3. Qusuxa amomHo20 A0pa u 371EMEHMAPHBLIX YACHULY,.

Hyxnonnast monens siapa I'eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe 4HCIIO sijipa.
N3otomsl.

PanmoaktuBHOCTh. Asba-pacnaa. DNeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITyYECHHUE.

3aKOH PpaJuMOAaKTHBHOrO pacnaja. PaagvoakTtuBHble wn3oTOombl B npupone. CBolicTBa
MOHM3UPYIOLIETO U3Iy4eHHs. BiusHue paquoakTUBHOCTH Ha JKUBBIE OPraHU3Mbl. EcTeCcTBEHHBIN
¢doH uznyuenus. Jlozumerpusi.

OHeprust cBs3M HyKJIOHOB B sijpe. SnepHbie cuiibl. Jledekt maccol sapa.

SAnepuple peakuuu. Jlenenne wu cuHTe3 sAnep. SAnepHele peaktopbl. I[IpoGiembl
YOPaBIsSEMOr0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE acleKThl pa3BUTUS  sIEpHOMU
SHEPTeTHKHU.

MeToapl pETUCTPALMN U UCCIIEIOBAHNS YIEMEHTAPHBIX YaCTHII.



@dyHIaMeHTaIbHbIE B3aUMOJEHCTBUSA. baprnonsl, Me30HbI U JienToHbI. [IpeacraBienue o
CrannaptHoit mojenu. KBapk-riitooHHast MOJIENb aJpOHOB.

®dusuka 3a npenenamu CrannaptHoit mojenu. TémHast Matepust U TEMHAs SHEPIHsL.

EnuncTBO u3nueckoil KapTUHBI MUpa.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE MPOIECChl: JO3UMETp, kamepa Buibcona,
ANEpHBIA  PEaKToOp, TEPMOSIIEPHBI peakTop, aTromMHas OomO0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOTrpadusiM).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3ydenue noriomeHus: 6eTa-4acTuIl aTlOMUHHEM.

Pa3nea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Otansl  pa3BUTHS  acTpoHOMMHU. [IpukinagHOoe ©  MHPOBO33PEHYECKOE  3HAYEHUE
acTpoHoMuHU. IIpuMEHMMOCTb 3aKOHOB GU3UKU i1 OOBSCHEHUS NPUPOABI KOCMHUYECKHX
00BEKTOB.

MeToapl acTpOHOMHMYECKHX uccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
panuoTeNnecKonsl, BHEATMOC(hepHast aCTPOHOMUSI.

Bup 3Bé3an0r0 Heba. Co3Besaus, spKue 3BE3/bI, ITAHETHI, X BUAUMOE JABIKEHHE.

ConneuHas cucrema.

Connne. ConHeunas akTUBHOCTh. McTounuk snepruu ConHIla U 3BE31.

3BE31pI, HX OCHOBHBIE XapaKTEpUCTUKH. JluarpaMma «CHEKTpalibHbIM Kjacc —
CBETUMOCTBY. 3BE3/bI INIABHOM ITOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIS
3BE€37] IUVIAaBHOM  IIOCJIEOBATENBHOCTH. BHyTpeHHee crpoenue 3BE31. CoBpeMEHHbIE
IIPEJICTaBICHUS O IPOMCXO0XKIEHUH U 3BotoIK CoJHIIAa U 3BE37. OTallbl )KU3HU 3BE3N.

Mnneunsiii [1yTs — Hama [Manaktuka. [lonoxenue u qeuxenue Connua B ['anaktuke. Tumst
rajJlakTuk. Panuoranaktuky u kBa3zapel. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopust
bonpmioro B3peiBa. PennkroBoe uzinydeHue.

MacmrabHas ctpykTtypa Beenennoil. Meraranaktuka.

Hepeménnsle mpo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus.

HaGmtonenuss 3BE3nHOro Heba  HEBOOPYKEHHBIM  TIJIa30M € MCIIOJIB30BaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUH Uil  ONpeleNieHUs] MOJOXKeHHs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CEBEPHOIO NMOyIIApHsl U IpKUE 3BE3BI.

Habnronenus B teneckon JIyHbI, TUTaHeT, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Pu3nyecKuil NPaKTHKYM.

Crioco6b! n3MepeHus GU3NYECKUX BEIHUUH C MCIIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHHi  ¢u3nmdeckux BenuuuH. OIleHKa TIpaHMUI
MIOTPELIHOCTEM.

[IpoBeeHne KOCBEHHBIX M3MEpPEHMH, MCCIIEOBAHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpKa NMPEITIOKEHHBIX TUIOTE3 (BBIOOp M3 paldoT, ONMHUCAHHBIX B TEMaTHYECKUX
pazzienax «Y4eHH4eCKU IKCIIEPUMEHT, T1ab0opaTOpHbBIe pabOThI, TPAKTUKYMY).

O0o0maroniee NnOBTOpPeHUeE.

O6o0menne W cuUCTeMaTu3alMs COACpXaHHs  pas3lieloB Kypca «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJIEKTpoauHaMuKa», «KonebaHus v BOIHBI,



«OCHOBBI CHENMAJIbHON TEOPHUM OTHOCUTENbHOCTH», «KBaHTOBas Qusnka», «IIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI.

Ponb ¢u3MKM W acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAILHON U
ATHUYECKOM cdepax JeATeNbHOCTH 4YelOBeKa, pPOJdb MU MeCTO (U3MKH M acTpOHOMHUU B
COBPEMEHHOM HAy4YyHOM KapTMHE MHpaA, 3HAYECHHE ONMUCATEIbHOW, CHUCTEMAaTHU3UPYIOLIEH,
OOBSICHUTEIIBHON M TPOTHOCTHYECKOW (QYHKIMH (PU3UIECKON TEOpUH, pOJIh (U3UIECKON TEOpUH
B (hopMUpOBaHUM MpeACTaBIECHUI O (U3MUECKONW KapTUHE MHpa, MECTO (PU3MUECKOW KapTHHbI
MHpa B 00ILIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUNA O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

N3zyuenne kypca ¢pusuku yray6nénHoro ypoBHs B 11 kilacce ocymiecTBisieTcs: ¢ yU4ETOM
COJIep)KaTeNIbHBIX MEXIIPEJIMETHBIX CBA3€H C KypcamMu MaTeMaTHKH, OWOJIOTUH, XHMMHH,
reorpaduu U TEXHOJIOTHUH.

Meacnpeomemnsle nOHAMUA,C6A3AHHbBIE C UZYUEHUEM MEMOO06 HAYUHOZ0 NOZHAHUA:
ABJICHME, HAay4HbIM (akt, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIroAeHUeE,
HKCIEPUMEHT, MOJIEIMPOBAaHUE, MOZEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, K poBas Jadoparopus.

Mamemamuxka: pelieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO. BekTopbl m ux
MPOCKIIMM Ha OCH KOOPIHMHAT, CIOKEHHE BEKTOPOB. [IpoM3BOIHBIE >IIEMEHTAPHBIX (YHKITHIA.
[Tpu3Haky noo0us TPEyroabHUKOB, OIIPEIEICHHE TUIOLIaAN IUIOCKUX GUryp u o0béma Ted.

buonozua: snexkrpuueckue SBICHHUS B JKUBOM mIpupojie, KoieOaTeslbHbIE IBMXECHUS B
KMBOW  IIPUpPOJE,  OKOJOTHYECKHME  PHCKM  IPU  INPOU3BOACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YyJIbTPa3ByKOBas JUAarHOCTHKA B
MEIUIMHE, ONITUYECKUE SIBICHUS B )KUBOM NPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpagpua: MarHUTHBIC TIONIOCA 3€MITH, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOU
MMOBEPXHOCTH, cericMmorpad.

Texnonozusa: npuMeHEHHE MOCTOSHHBIX MarHUTOB, AIEKTPOMArHUTOB, IEKTPOABUTATENb
SlkoOu, TreHepaTop MEpPEeMEHHOr0 TOKa, HWHIYKIHOHHAs Iedb, JMHUU DHJIEKTpoIepenaad,
AJIEKTPOABUIraTeNb, pajgap, PaAUONPUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTHKAa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJOKOHHas OINTHKa,
coJHeyHast 6atapesi, CIIyTHUKOBbIC IPUEMHHKH, sJIEpPHAst SHEPreTUKA U SKOJIOTHYECKHUE aCTIeKThI
€€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMbLI [10 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUs yueOHOro npeamera « OU3uKa» J0JKHBI OTPaXaThb
TOTOBHOCTb U CIIOCOOHOCTh OOYYarOLIMXCSl PyKOBOJCTBOBATHCSI CPOPMUPOBAHHON BHYTpPEHHEH
HO3ULIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeX/IeHUI, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHMCKOro  OOIlecTBa,
pacupeHe XU3HEHHOTO OMNbITa M OMbITa JIESATEIBHOCTH B IPOLECCE peaTu3allMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON NS TEILHOCTH, B TOM YUCIIE B YACTH:

rPaskJAaHCKOr0 BOCIIUTAHUS:

e Cc(hOPMHUPOBAHHOCTb TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpEcax I'Pa’kIaHCKOTO OOIECTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3aINu;

e yMEHHE B3aMMOJIEHCTBOBATh C COLMAIBHBIMA MHCTHUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ HA3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1EATETbHOCTH.

NAaTPUOTHYECKOr0 BOCIIMTAHUS:

® cpOpMHUPOBAHHOCTH POCCUHCKOM rpaskJaHCKOW UIEHTUYHOCTH, NATPUOTH3MA;

® [[EHHOCTHOE OTHOIIEHHE K T'OCYIAAPCTBEHHBIM CHMBOJAM, JTOCTHIKEHHUSAM POCCUICKUX
yu€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CrocoOHOCTh OIIGHMBAaTh CHTyallMI0 W [PUHAMATh OCO3HAHHBIE  PELICHHS,
OPHEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHCIIE B
JESITETbHOCTH YYEHOTO;

® OCO3HaHHE JMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO Oy IyIIETo.

ICTETHYECKOr0 BOCIINTAHUS:

® OCTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,

NPUCYLIETO (PU3HUECKON HAYKe.
TPY/10BOT0 BOCIIUTAHMSA:

e [UHTEpeC K pa3IM4yHbIM cdepam Npo(ecCHOHAIBHONW AEATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOHN M TEXHUKOW, YMEHHE COBEPINATh OCO3HAHHBIN BBIOOp Oymyrien
npodeccur 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

® TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHUIO U caMOOOPa30BaHUIO B 00jacTu (hU3MKH
Ha MPOTSKEHUU BCEH JKU3HU.

IKO0JIOTHYECKOr0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HSKOJIOTUYECKOH KYJIBTYpbI, OCO3HAHHE IJIOOATBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIeM;

e [UIAHUPOBAHHE U OCYLIECTBJICHUE JCHCTBHI B OKpY’Kalollel cpeie Ha OCHOBE 3HAHUS
LeJIeN YCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;



paciiup€HuE OIlbITa ACATCIBHOCTU 9KOJIOTHYEeCKON HAIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HAaHUM 110 (1)I/I3I/IK6.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HUECKON HAYKH;
OCO3HAaHWE IEHHOCTU HAYYHOM JEATENbHOCTH, T'OTOBHOCTH B MPOLECCE H3yUEHUs
GU3MKH  OCYIIECTBIATH  TMPOEKTHYIO M HCCIENOBATEIbCKYIO  JICATENIbHOCTh
WHAWBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS
Ba3oBble JJornueckue aeicTBuA:

CaMOCTOSITENTFHO (DOPMYJTUPOBATh M AKTyaJH3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeENATH LeNIN ACSITEbHOCTH, 3a]JaBaTh apaMeTpPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOpPEYMS] B PpaccMaTpUBAEMbIX (PU3UUECKUX
SIBIICHUSIX;

pa3zpabaTeiBaTh IUIAH peUICHHs MpoOJieMbl ¢ y4€TOM aHaiM3a HMEIOLIUXCs
MaTepUaIbHBIX 1 HEMaTePHAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JAESITEIHbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEINISAM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSAX peajbHOro, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELHICHUH )KU3HEHHBIX TPOOIIEeM.

Bba3oBble ucciaenoBaTelbCKue AeiicTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJaMH (pU3MUeCcKon
HayKH;

BJaJIeTh HAaBBIKAMU Yy4YEOHO-HCCIICOBATENLCKOM M TPOEKTHOW JEATENbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY TIOUCKY
METOZOB pEHmeHHus 3aaad (U3WYECKOTO COJCpKAHUS, TPUMEHEHHUIO Pa3IUIHBIX
METOJIOB TIO3HAHUS;

BJIAJIETh BUJAMHU JESTEIBHOCTH 10 MOJYYSHHIO HOBOTO 3HAHMS, €0 MHTEPIPETAIIH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUCOHBIX CUTYAIHSX, B TOM YUCIIE TIPU
CO37IaHUU YUEOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBIIITh TTPUYMHHO-CJIC/ICTBEHHBIC CBS3M W aKTyalM3UpOBaTh 3a1ady, BBIJIBUTATh
THIOTE3y € pelIeHWs, HaXOMUTh apryMEHThl JUIS  JIOKAa3aTelIbCTBa  CBOMX
YTBEPKIACHHM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJTM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS 3ala4yd pPe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTH U (POPMYyJIMPOBATH COOCTBEHHBIE 3a7a4i B 00pPa30BaTEILHON IEATEILHOCTH, B
TOM YHCJIe IPU U3yUYeHUN PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IPUOOPETEHHBIHN OIBIT;

YMETbh IEPEHOCUTh 3HAHUS 10 (U3UKE B MPAKTHUECKYHO 00JIACTh KU3HEIEATSILHOCTH;
YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;



BBIJIBUI'aTbh HOBEIC UJICHU, IIpEAJIaraTb OpUrnHaJbHBIC IIOAXO0Abl U PCIICHUSA
CTaBUTHb HpO6JIeMBI U 3a71a4i, JOITYyCKAIINEC AJIbTCPHATUBHBIC PCIICHUS.

PabGora ¢ undopmanmeii:

BJAJ€Th HABBIKAMU TIONy4YeHHUS HHGOpMalu (U3NYECKOTO COJEpXKaHHUS U3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOMCK, aHAJIU3,
CHUCTEMAaTU3aLMI0 W HMHTEPHNPEeTalui0 HHPOPMALMU Ppa3IUYHBIX BHJIOB U (opMm
IPEeCTaBICHHUS;

OLIEHHBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

UCMOJIb30BaTh CPEACTBA MH()OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTMH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M OpraHM3allMOHHBIX 334ad C
coOmroicHueM TpeOOBaHWUN DPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0C30ITacHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COACPKAHUS B PA3IUUHBIX (Qopmarax ¢ y4ETom
HazHayeHus: MHGOpMallMu U IeJIeBOM ayIUTOpUH, BbIOMpas ONTHUMalbHYIO (opmy
IPEJCTABICHNUS U BU3yaJIH3alUH.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATh OOIIEHNE Ha ypoKaxX (PU3UKH 1 BO BHEYPOUHOH JCATEIHHOCTH,
pacro3HaBaTh MPEANOCHUTKH KOH(GIUKTHBIX CUTYallUd U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C MCHOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHIUBUIYaIbHOU paboTHL;
BBIOMPATh TEMAaTHKy U METOJIbI COBMECTHBIX ACUCTBUI ¢ YYETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KIOT0 YjeHa KOJIJIEKTHBA,

HpI/IHI/IMaTI) ueian COBMCCTHOfI JACATCIIbHOCTH, OpFaHI/ISOBLIBaTI) 158 KOOpI[HHHpOBaTI)
JNEUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBJISITh IUIaH JCUCTBUM, paclpeacsisiTb POJIH C
y4ETOM MHEHHH YYaCTHUKOB, 0OCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLCHUBATH KA4YCECTBO CBOCTO BKJIaJa WU KaxXIOIo yqaCTHI/IKa KOMaHIbI B 06HII/If/'I
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM,

npennaraTL HOBBIC HpOCKTBI, OLICHUBATh UJCH C ITO3HUIIMU HOBH3HBI, OpI/IFI/IHaJ'IBHOCTI/I,
MPaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE IOBEICHWE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIE 1eiiCTBHUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MMO3HABATEIbHYIO JIEATEIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATENIbHO COCTABJIATH IUIAH PELICHUs PAaCYETHBIX M KaUECTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJIHEHUS MTPAKTUYECKON pabOTHl C yUETOM HMMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYalIUsIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBAThH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;



CIIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMH B 00JacTH (HU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIBLHBIA HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BJIaJIETh HABbIKAMHU IIO3HABATENIbHON pedieKkcuu Kak OCO3HAHMSI COBEPIAaEeMbIX
JEVCTBUM U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;
YMETb OLIECHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apTYMEHTHI IpYTHX IIPU aHAIM3€E Pe3yIbTaTOB ACSTEIbHOCTH;
MPUHUMATD ce0sl, MIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB AESITEIbHOCTH;
NIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTHMXEHUS JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI MPOrpaMMbl MO (GU3MKE s
YPOBHS CpeIHETr0 O0IIero 00pa3oBaHusl y 00YYAIOIINXCSI COBEPIICHCTBYETCS dMOIIMOHATBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUAETh HAIPABICHHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHON cdepsl,
OBITH yBEepEeHHBIM B cele;

CaMOpETyJIMpPOBaHUS,  BKJIIOYAIOLIETO  CaMOKOHTpPOJIb,  yYMEHHE  INPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHUE, CHOCOOHOCTh  QJaNTHPOBAThCA K
OMOITUOHAIBHBIM U3MEHEHHSM U TPOSBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHXKCHMIO IIeNTd U yCIIeXy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/S U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBaTh €r0 TPH OCYHIECTBICHUH OOMICHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTh BBICTPAUBATh OTHOILICHHS C
IPYTUMH JFOABMH, 3200THTHCS, IPOSIBIISITh HHTEPEC U Pa3pelIaTh KOH(OIUKTHI.

IMPEAMETHBIE PE3VYJIBTATHI

K konny obyudenust B 10 Kknacce npeIMeTHbIE pe3yabTaThl Ha YIiyOJIEHHOM YpOBHE JTOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

MOHUMATh POJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTHYECKOW, HSKOJOTUYECKOM,
COLIMAJIFHOW M 3TUYECKOH cepax AEATeIbHOCTH YEeJIOBEKa, POJIb U MeCTO (M3UKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MHDA, 3HA4YCHUE ONMCATENIbHOM,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEILHON M MPOTHOCTHUYECKON (QYHKIMH (usnueckoin
TEOpUU — MEXAHUKU, MOJIEKYJSIPHOM (U3UKM U TEPMOJUHAMHKH, POJIb (PU3UUECKOU
Teopuu B (POPMUPOBAHUHU MIPEICTABICHUM O GU3NYECKON KapTUHE MHPA;

pa3nuyath yCIOBHS MPUMEHUMOCTH Mojeieid (U3MYecKHuX Tel U IPOLECCOB
(sB7IEHUI): UHEpIIMATIbHAS CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO yIpyras
nedopmarusi, aOCOMOTHO YIPYroe W aOCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU



ra3a, >KHJKOCTH U TBEPJAOTO (KPUCTALIMYECKOIO) Tella, WACAIbHBIA a3, TOUCUYHBIHU
3apsAl, OXHOPOJHOE JIEKTPUUYECKOE I10JIE;

pa3nuyuath yciuoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BCEOOIMIT XapakTep (YHIAMEHTAIBHBIX 3aKOHOB W OrPaHUYCHHOCTH
HCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH MEXAHUYECKHE TPOIECChl U SIBICHHUSA, HCIOIb3Ys
OCHOBHBIE TIOJIO)KEHHUSI U 3aKOHbI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO
NBWDKEHUA, (POpMYJIbI KMHEMATHKA PAaBHOYCKOPEHHOTO JBMKCHHS, NPeoOpa3zoBaHUs
lanunes s ckOpocTH W THEepeMelleHHs, 3akoHbl  HploTOHa, mOpuHIUIT
OTHOCHUTENBHOCTH ['anunes, 3aKOH BCEMUPHOIO TATOTEHMS, 3AaKOHBI COXPaHEHUS
UMIyJIbCAa W MEXaHWYECKOM OSHEepruu, CBsA3b pabOThl CHUJIBI C HW3MEHEHHEM
MEXaHMYECKOM DHEpPruM, YyCIOBUS paBHOBECHs TBEPAOTO Tena), MpPU ITOM
WCIIOJIb30BaTh ~ MAaT€MaTHYECKOE  BBIPAKEHUE  3aKOHOB, YKa3blBaTb  yCJIOBUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuii I'anuses, BTOPOro U TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCAa U MEXaHUYECKOM dHEPIUH, 3aKOHA
BCEMHUPHOTO TSATOTCHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCH M SBIICHUS, HCIIONB3YysI OCHOBHBIE
nonokeHnss MKT u 3akoHBl MOJNEKYJSpHOM (GU3MKM M TEPMOJUHAMHKHU (CBS3b
JABJICHUS UJICAJIBHOTO Ta3a CO CPEIHEN KMHETUYECKOM AHEPrUe TEIIOBOTO ABUKECHUS
M KOHLEHTpauued ero MOJIEKYyJl, CBA3b TEMIIEpaTypbl BEIIeCTBA CO CpEAHEH
KMHETUYECKON »HEpruer TEIUIOBOTO [JBWKEHHUSI €ro 4YacTUll, CBS3b JIABJICHHS
WJICAIbHOTO Ta3a C KOHIEHTpPALUMEW MOJIEKYJ] M €ro TeMIEpaTypou, YypaBHEHUE
MenneneeBa—KnaneiipoHa, mnepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHS
SHEPTUM B TEIUIOBBIX TIPOIECCax), MPU HSTOM UCIOJIb30BaTh MaTEMaTUYECKOe
BBIPA)KCHUE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHHMMOCTH YpaBHEHHs MeHpeneeBa—
Knaneiipona;

aHAIM3UPOBATh M OOBSACHATH DJIIEKTPUYECKHE SBICHUS, WCIONb3ys] OCHOBHBIE
MIOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXpaHEHUs AJIEKTPUUECKOIo 3apsija,
3akoH  KynoHa, DNOTEHIMAIBHOCTh  DJIEKTPOCTATUYECKOIO  TOJSA,  MPHUHINII
CYNEPIIO3UINH SJIEKTPUYECKHUX IOJIEH, NMPU 3TOM YKAa3bIBas yCIOBUS NMPUMEHHMOCTH
3akoHa KynoHa, a Takke NpPakTHUYECKH BAaKHBIE COOTHOILIEHHUA: 3aKOoHbl Oma s
y4acTKa LU U I 3aMKHYTOM AJIEKTPUYECKON 1ienH, 3akoH Jxoynsa—Jlenua, nmpasuia
Kupxroda, 3axonst @apajest 11 3IEeKTPOIN3a);

OINHUCHIBaTh (PU3MYECKUE MPOLIECCHl U SIBICHMS, UCIIOJb3Ys BEJIUYUHBL: IEepeMEIleHuE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JAa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, 1aBJIECHUE,
MOTCHIIMATbHAS JHEPTUs, KWHETHUYeCKas SHEprus, MeXaHWdecKas JSHeprus, padorta
CWIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIAa YIPYTrOCTH, CHJIA
TPEHUsI, MOIITHOCTh, SHEPTHUSI B3aUMOJACHCTBUS Tela ¢ 3eMiIEi BOMM3U €€ OBEPXHOCTH,
SHEPTUsi yIpyroil naegopManuu TPYKUHBI, KOJIHYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIeparypa Tena, paboTa B TEepMOJWHAMUKE, BHYTPEHHSS DSHEPTUs HJI€aTbHOTO
OJTHOATOMHOTO Ta3a, paboTa HJIEalbHOTO Ta3a, OTHOCHTENbHAs BIAXXHOCTh BO3IYyXa,
KIIJl wmneanbHOro TEMIOBOTO JIBUraTessl; JJIEKTPUUECKOE ToJie, HanpsHKEHHOCTD
AJIEKTPUYECKOTO MOJIA, HANPSKEHHOCTHh MOJISI TOUYEUHOrO 3apsAla WIM 3apsyKEHHOTO
mapa B BaKyyMe U B JIUIJIEKTPUKE, ITOTEHIUAJ JJIEKTPOCTATUYECKOTO I0JIs, pa3HOCTb
IIOTEHIMAJIOB, 3JIEKTPOABWKYINAs CWJIA, CHJA TOKA, HAIpSHKEHUE, MOIIHOCTH TOKa,
JJIEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTUBIIECHUE Y4YacTKa LIEMH C



MOCJIEAOBATENbHBIM M NApPAJUICNIBHBIM ~ COEIMHEHUEM  PE3UCTOPOB,  DHEPrus
3JIEKTPUYECKOTO I10JIs1 KOHJIEHCATOPa;

OOBSICHATP OCOOCHHOCTM NpPOTEKaHHUs (U3NYECKUX SIBICHHHM: MeXaHHYecKoe
IBW)KEHHME, TEIJIOBOE JIBWJKEHHME YacTHI] BELIECTBAa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBIXKeHHE, TU(Py3us, ucmapeHne, KUIeHNne U KOHIACHCAIHS, TIaBICHUE
U KpUCTAUIM3alMs, HANpPABICHHOCTb  TEIUIONEpEdaud,  AJIEKTpU3alus  Tell,
SKBUIIOTEHIIMAILHOCTD MOBEPXHOCTHU 3aPSKEHHOTO TPOBOHUKA;

MIPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PU3MUECKOH BEIMUYUHBI OT JPYTrou C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHH, NpU 3ITOM KOHCTPYHpPOBaTh YCTaHOBKY,
(bUKCUpPOBaTh pPe3yJIbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKHUX BEIUYMH B BUIE
rpaduKoB C y4€TOM aOCONIOTHBIX IOTPEIIHOCTEH H3MEPEHU, JenaTh BBIBOJABI 110
pe3yJibTaTaM MCCIEA0BaHNUS;

IIPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIUYMH, IPU ITOM BbIOMpPATH
ONTUMANbHBIA METOJ M3MEpPEHMs, OLICHUBaTh AaOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAMTH  OIBITHI 10 IIPOBEPKE IPEMJIOKEHHOW THIIOTE3Bl:  IUIAHUPOBATH
HKCHEPUMEHT,  COOMpaTh  JKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HpPOBATh
IIOJIy4YE€HHBIE PE3YJIbTATHI U JEJIaTh BBIBOJ O CTaTyCe NPEI0KEHHON TUIIOTE3BI;
coOoaTh npasuia 0e30MacHOro TpyAa MpH MPOBEACHUU HCCIEIOBAaHUN B pPaMKax
y4eOHOTO SKCIIEPUMEHTa, MPAaKTUKyMa W Y4eOHO-HCCIeN0BATEIbCKONW M MPOEKTHON
JESITEIbHOCTH C MCIIOJNb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1TAOOPaTOPHOIO
o0opyI0BaHUs;

pemiaTh pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESIBHO 3aJaHHON (uznueckon
MOJIETIbIO: HAa OCHOBAaHUM aHalM3a YCIOBUS OOOCHOBBIBATH BBIOOp (PHU3NUECKON
MOJIETIM, OTBedaromeld TpeOoBaHUSAM 3a7aud, NPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTYJaThl (U3MUECKUX TEOpUH MpPU  HCHOJIb30BAHUU
MaTEMaTHYECKUX METOJOB PELIEHUS 3a1ad, INPOBOAUTH PACUETHI HAa OCHOBAHHUHU
UMEIOLUXCA JAaHHBIX, AHAJIW3UPOBATh pE3yJNbTaTbl U KOPPEKTUPOBATH METOJBI
pELIEeHNs ¢ YYETOM MOJTyUYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7auu, TpeOyIolye MPUMEHEHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (U3UKH, a TaKKe HHTErpalMd 3HAHUM W3 APYTrUX NPEeIMETOB €CTECTBEHHO-
HAay4yHOr0 IMKJa: BBICTPAUBaTh JIOTMYECKYIO ILIETOYKY PpacCyKIEHWl ¢ omopoil Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBICHHUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHHUS] OCHOBHBIX NPHHILIUIIOB PaOOTHI
M3MEPUTENbHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;
IPUBOIUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME IPOLECCOB OKPYKAIOIIEr0 MHpPA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHAJTM3UPOBaTh M OLEHUBATh IOCIEACTBUS OBITOBOM W  MPOU3BOJICTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKa, CBA3aHHOW ¢ (PU3MYECKUMHU IMpoLeccaMu, C TO3ULUN
JKOJIOTUYECKON 0e30MacHOCTH, MIpEeACTABICHUI 0 palMoOHaIbHOM
IIPUPOJONOIL30BaHNH, A TAKXKE Pa3yMHOM HCIOJb30BAHUU JOCTH)KCHUU HAyKH U
TEXHOJIOTUH JUIs JaTbHEUIEero pa3BUTHsI YeJI0BEUECKOro 00IIecTBa;

MIPUMEHSATH Pa3JIMUHbIE CIIOCOOBI pabOThI ¢ MHPOPMaITHEH HU3UIECKOTO COACPIKAHUS C
UCTOJIb30BAHUEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX  TEXHOJOTHH, TpU  3TOM
UCMOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH Ul IIOMCKA,



nepepaboTKu W TMpeAbABICHUS Y4eOHONH M HAyYHO-TIOMYJISpHON wuH(popmanmu,
CTPYKTYpUPOBAaHUS W HHTEPHpPETAUU HHPOpPMAIMH, TOMYyUYEHHOW W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJTydaeMyl0 HH(PpOPMAIHIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIUXCS 3HAHWM, TaK W Ha OCHOBE aHajm3a
UCTOYHUKA UHGOpMAIUY;

MPOSIBIISATE  OPTaHU3AIMOHHBIE H TO3HABATEIIBHBIC YMEHHS CaMOCTOSITEIIEHOTO
MPHOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS IPOCKTHBIX H yUeOHO-
HCCIIEI0BATENbCKUX padorT;

paboTaTh B TpyIIE C WCIOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyNmbl, pPAIMOHAIBHO PACIPEACISTh JEATSIbHOCTh B HECTAaHIAPTHBIX
CUTYaIMIX, aJIcKBaTHO OIICHUBATh BKJIAJ KAXJIOTO U3 YYACTHHKOB TPYMIIBI B PEIICHUE
paccMaTpuBaeMoil mpoOIeMbl;

MPOSIBJIATE MOTHBalMIO K  Oyaymiedi  mpodecCHOHaNbHON — JEATEIBHOCTH IO
CHEHATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.

K xoniy oOyuenust BI1 knacce npeaIMeTHbIE pe3ysibTaThl Ha YIiyOJIEHHOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

NOHUMAaTh poOJb (U3MKKM B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, CcOLManbHON H
ATHYECKOU cdepax NesITeTbHOCTH YelIOBeKa, POJb U MECTO (PM3UKHM B COBPEMEHHOMU
Hay4yHOM KapTHHE MUpa, pOJib aCTPOHOMUHU B MPAKTUYECKOU 1€ATEIbHOCTH YeJIOBEKa U
JalbHENIIEeM  HAyYHO-TEXHMYECKOM  pa3BUTHUH, 3HaYeHHE OTHCATENbHOMH,
CUCTEMATU3HPYIONEH, OOBICHUTEILHON M MPOTHOCTUYECKOW (YHKIMH (U3HUeCcKOn
TEOPUH — JJIEKTPOJMHAMHKH, CHELUATBHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢buzuky, ponb GpuzMUecKoil Teopuu B GOPMUPOBAHUU MPEACTABICHUN 0 (hU3HUecKOi
KapTHUHE MHUpPa, MECTO (PU3MUYECKOW KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABIECHUI O IPUPOJIE;

pa3iauyaTh yCIOBUS MPUMEHMMOCTH Mojeneid (QHU3M4YecKuX Tel U TMPOIECcCOB
(siBNEHMI): OAHOPOJHOE  DJIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE  IOJIf,
rapMOHUYECKHE KOJICOAHUs, MAaTeMaTHYECKUH MAasTHUK, HICAIbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, WJ€AJIbHBIN KOoeOaTeNbHbIN KOHTYp, TOHKas JINH3A,
MOJeJIe aToMa, aTOMHOTO s1/Ipa ¥ KBAHTOBOW MOJIENIH CBETA;

pa3nuyath ycioBusi (IpaHUIbI, 00JacTH) NPUMEHHUMOCTH (U3NYECKUX 3aKOHOB,
MOHMMAaTh BCeOOUIMI xapakTep (QYHIAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIONIB3YS
OCHOBHBIEC TMIOJIOKEHHMSI M 3aKOHBI DJEKTPOJAMHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTENFHOCTU (3aKOH COXpPaHEHHUs SJIEKTPUUYECKOTo 3apsifa, cuia AMIiepa, Cuia
JlopeHna, 3akOH SJIEKTPOMArHUTHOW WHAYKUWH, npaBwio Jlenma, cBsazp IJ(C
CAaMOMHIYKIMM B DJJIEMEHTE AJIEKTPUYECKOW LEMU CO CKOPOCTBIO M3MEHEHUS CHIIbI
TOKA, MOCTYJIaThl CIELUAIBHON TEOpUN OTHOCUTEIBHOCTH DWHIITEIHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MIPOIECCHI U SIBICHHUS, UCIIONB3YS MOTO0KEHHS
KBaHTOBOM (u3uku (ypaBHeHue OiHIITeHHA A1 hoTOr(dexTa, MepBeli U BTOPOM
nocTyJsiaTtel bopa, MpUHIMI COOTHOIICHUS HeomnpeneneéHHocTeil I'eizendepra, 3aKOHBI
COXPAHEHHUs 3apsAI0BOIO0 M MAcCOBOTO YMCEN U PHEPrUM B SJAEPHBIX peaKLUsiX, 3aKOH
PaIMOAaKTUBHOTO pacnaja);



OIUCHIBATh (PU3HUECKUE MPOLIECCHI U SBJICHUS, UCIIOJIb3YS BEJIMYMHBI: HANPSKEHHOCTh
AJIEKTPUYECKOTO  TOJIA,  MOTEHIMAl  AJIEKTPOCTATUYECKOrO  MOJs,  Pa3HOCTb
MOTEHIINAJIOB, 3JIEKTPOJBUKYIIAs CHJA, MHIYKIUS MArHuTHOTO TIOJI, MarHUTHBIN
MOTOK, CWiIa Awmrnepa, HWHAYKTUBHOCTb, O3JEKTPOJBIKYINAs CHJIA CAMOHMHIYKIIMH,
SHEPTUsi MarHUTHOTO TOJISI MTPOBOJIHUKA C TOKOM, PEISATUBUCTCKHIA MMITYJIBC, TTOJTHAS
SHEPTHUs, SHEPTHS TIOKOSI CBOOOIHOM YaCTHIIBI, JHEPTUSI U UMITYJIEC (DOTOHA, MacCOBOE
YHCIIO0 ¥ 3apsi Sapa, SHEPTHS CBSI3H AIpa;

OOBSICHAT OCOOCHHOCTH MpPOTeKaHWA (U3UYECKUX SBJICHUH: 3JIEKTPOMAarHUTHAs
WHIYKIUS, CAMOMHIYKITUS, pe30HaHC, MHTep(EpEeHIINs BOIH, AU(paKIus, UCIIEpCus,
MOJTHOE BHYTpPEHHEE oTpaxkeHue, (ortodnekrpuueckuii 3gdekt (pororddext), anbda-
u Oera-pacmagpl  sAep, TramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIIEKTPAJIbHOTO aHallu3a U paboThI Jla3epa;

OTIpe/ENATh HanpaBiIeHUE WHIYKIMHM MAarHUTHOTO MOJISI MPOBOJHMUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna;

CTpPOUTH H300pa’K€HUE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
pacCUUTHIBATh €ro XapaKTEePUCTUKHY;

MPUMEHSTh OCHOBOIIOJIAralOIINe AaCTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSCHEHUS (U3NYECKHX MPOIECCOB, NPOMCXOJAIMX B 3BE3/AX, B
3BE3IHBIX CHUCTEMax, B MEXKIaJaKTHUECKOW cpeje; JABWKEHHS HeOecHBIX Tell,
3BOIIONIMH 3BE30 U BeeneHHoi;

MIPOBOAMTH HCCJIENIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJIUYUH C HCIOJIB30BaHHUEM
NPSAMBIX U3MEPEHUHl, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJIbTaThl
MOJYYeHHON 3aBUCUMOCTH (U3WYECKHX BEIMYMH B BHUAE TpaduKoB C y4&€TOM
aOCOJIOTHBIX ~ TOTPEITHOCTEH HM3MEpeHHid, JelaTh BBIBOABI IO  pe3yJbTaTamM
WCCIICIOBAHMS,

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIUYMH, TPU ITOM BHIOMpPATH
ONTUMANIBHBIA METOJ W3MEpPEHHs, OIICHWBAaTh AaOCONIOTHBIE W OTHOCHUTEIhHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUN;

NPOBOJIUTH OMNBITBI [0 TPOBEPKE NPEIIOKEHHOH THIIOTE3Bl:  IUIAHHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTANBHYI0  YCTaHOBKY,  aHaJU3UPOBATh
MOJTyYEHHBIE PE3YJIbTATHI U JeNIaTh BBIBOJ O CTaTyCe MPEeIOKEHHON TUIIOTE3HI;
OITMCHIBATH METOJIBI MTOJTyYSHHS HAYYHBIX ACTPOHOMHYECKUX 3HAHMIA,

co0roaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEIEHUHM HCCIEAOBAHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIEeNIOBATEIbCKONW M MPOEKTHON
JESATENbHOCTH C WCIOJIb30BAHUEM HM3MEPHUTEIbHBIX YCTPOWCTB MU JIaOOPAaTOPHOTO
00opyTOBaHUS;

pemaTb pacy€THBIE 3aJa4M C SBHO 33JaHHOM M HESIBHO 3aJaHHON (usnueckon
MOJICNIbIO: HAa OCHOBAaHMHM aHaJIW3a YCJIOBUS BHIOMpaTh (U3WYECKHE MOJEIH,
OTBeYaroIe TpeOOBaHUAM 3a7auH, MPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOpUH MPH HCIOIb30BAaHUM MAaTeMaTUYECKHUX METO/I0B
pelieHrs 3aJay, MPOBOAUTH pacu€Thl HAa OCHOBAaHMHM HMMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOJbl pEHICHHs C Y4YETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBeHHbIE 3aJjaul, TpeOyIole MPUMEHEeHNS 3HaHUI U3 pa3HbIX pa3/iesioB
Kypca (U3UKH, a TaKKe MHTErpalMd 3HAHUM W3 APYTrUX HPEIMETOB €CTECTBEHHO-



HAy4yHOr0 IMKJa: BBICTPAaUBaTh JIOTMYECKYIO IIENOYKY pacCyKIEHWl C Omopoil Ha
M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA JUIsl OOBSCHEHHsS] OCHOBHBIX NPUHLUIIOB paOOThI
M3MEPUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOIECCOB;
IPUBOUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME IIPOLECCOB OKPY)KAIOIIEr0 MHpA, B pPa3BUTHUE TEXHUKU U
TEXHOJIOTHi;

aHAJTM3UPOBaThb M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOU3BOJCTBEHHOMN
JESTEeIbHOCTH YEJIOBEKa, CBSI3aHHOW C (PU3MUYECKUMH MPOLECCaMH, C MO3UIHN
AKOJIOTMYECKOM 0€e30MacHOCTH, IIpeICTaBICHUM 0 palMoOHaIBLHOM
MPUPOJIONONIB30BaHUH, a TaKXe PpPa3yMHOM HCIOJB30BAaHUU JOCTIKEHUNH HAyKH U
TEXHOJIOTUH JUIs JaTbHEUIEro pa3BUTHsI YeI0BEUECKOro 00IIeCTBa;

MPUMEHSTH Pa3IMIHbIE CTIOCOOBI PabOTHI ¢ HH(pOpMaIUel (HU3HIECKOTO COIePIKAHUS C
UCTOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOIMH, TMpH  3TOM
UCTOJb30BaTh  COBPEMEHHbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTMH Ul  IIOMCKA,
nepepaboTKU M NpeAbsBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIpHOW HHGOpMAaIHH,
CTPYKTYPUPOBAaHUS M HMHTEpIpeTaluyl WHPOpMAlUU, IOJYyYEeHHOH W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOIyYaeMyl0 HHPOPMALIUIO U OIICHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSl 3HaHWM, TaKk M Ha OCHOBE aHajIu3a
MCTOYHUKA UH(POpMAIUY;

IIPOSIBIIATh OPraHM3allMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSITENILHOTO
NPUOOpPETEHUs] HOBBIX 3HAHUW B IPOLECCE BBINOJHEHUS IMPOEKTHBIX MU y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paboTaTe B Irpynne C HUCHOJIHEHHWEM pPa3IMYHBIX COLMAIBHBIX POJICH, IIAHUPOBATH
paboTy Tpynmbl, palUoHAIbHO pacHpelesTh JesATeNIbHOCTh B HECTaHJAPTHBIX
CUTyalsX, alcKBaTHO OLICHMBAThH BKJIAJ KaXXJ0I0 U3 YYACTHUKOB I'PYMIBI B PEIICHUE
paccMaTpuBaeMoil IpoOIeMsl;

NpOSBIATH MOTHUBAaLMIO K Oyaymeid mnpodeccHnoHalbHOM — EATENbHOCTH 110
CHELUAIBHOCTAM (U3UKO-TEXHUYECKOTO MPpOoduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (ungposBbie)
Konrpoiasbnsie | IIpakTHyecku
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
Pasznen 1.HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunsblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmmorexa [JOK
' Y A PHPOA https://m.edso0.ru/f16b68d7
Hroro no pazneny 6
Paznen 2.MEXAHUKA
bubmuorexka [JOK
2.1 Kunemaruia 10 ! https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
2.2 Husamuica 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 Cratiica TeEpAOTO Teita > ! https://m.edsoo.ny/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 hitps://m.cdsoo.ru/fl 6b68d7
Hroro no pazgeny 35

Pa3znea 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKVIIIPHOKHHETUYECKON TEOPHUU 15 1 bubnmorera [TOK
: YyIAp P https://m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TemioBbie MalIMHbI 20 1 nommorexa 110

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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13 ArperatHble cCOCTOsIHMS BenlecTBa. Da3oBbie 14 bubnuorexa [JOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pasznen 4.9JIEKTPOAUHAMUKA
bu6nuoreka [JOK
4.1 duekTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43| TOKi B pasmHEIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Paznen 5.@M3UYECKUM MPAKTUKYM
. bubnuorexa [JOK
> PusHHeCKkui HpaKTHicyM 16 1o https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [IOK
Peseprroe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
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11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckune
NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.9JIEKTPOJIUHAMUKA
bubmuoreka [JOK
I MarsmurHoe nose 14 https://m.eds00.1u/39859¢f1
bu6nuoreka [JOK
1.2 DJICKTPOMATHHTHAS HHAYKINA 13 ! https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Pa3znen 2. KOJIEBAHUS 1 BOJIHBI
bu6nuoreka [JOK
2.1 MexaHndeckue KojieOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
Bbu6nuoreka [JOK
2.2 DNeKTpOMarHuTHbIE KOJIEOaHUsI 15 hitps://m.cds0o.rw/39859¢f1
)3 MexaHu4ecKue U 31eKTPOMArHUTHBIE 10 | bubnmnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nuoreka [JOK
24 Orrmika 25 ! https://m.eds00.1u/39859¢f1
Hroro no pazneny 60
Pa3znen 3.0CHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bu6nuoreka [JOK
31 Ocross CTO > ! https://m.eds00.1u/39859¢f1
Hroro no pasneny 5



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

Pa3znesa 4 KBAHTOBAS ®U3UKA

4.1 KopnyckyasspHO-BOJIHOBOHI AyaIn3M 15 bubmmorexa HOK
) PIyCKyIAp oy https://m.edso00.ru/39859¢f1
bu6mmorexa [IOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTIO s1/Ipa ¥ 3JIEMEHTAPHBIX 5 bubnuoreka [JOK
' YaCTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [{OK
5.1 DneMeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 12
Pasnea 6. PU3NYECKHN IPAKTUKYM
. bubmuoreka [JOK
6.1 DusIICCKH MPaKTHIYM 16 16 https://m.edsoo.ru/39859ef1
Hroro no pazneny 16
Pa3nesa 7.0 BOBIIAIOIIEE TIOBTOPEHHUE
Cuctemaru3zanus u o0o0IIeHne
71 MIPEAMETHOTO COJAEPKAHMS U OIIbITa 15 bubmunoreka LIOK
' NesITeIbHOCTH, IPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHnu kypeca ¢usuku 10 — 11 kmaccoB
Hroro no paznemy 15
PesepBHOE Bpems 10 bubmorexa [JOK

https://m.eds00.ru/39859¢f1



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
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INIOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoxka

KoanuyecTBO 4acos

KonrpoJjnubie
Bcero P
padoThbI

IIpakTyeckun
e padoThbI

DJIeKTPOHHBIEe IM(POBbIe 00pa3oBaTeIbHbIE
pecypchl

®dusuka — pyHaaMeHTaIbHAS
HayKa O IpUpoJie

bu6nmoreka LIOK https://m.edsoo.ru/l1beef346

Hayunblii MeTO1 TO3HAHUS U
METO/IbI UCCIIENOBAHUS
(UBUYECKUX SIBICHUIN

bu6mmoreka LIOK https://m.edsoo.ru/3a7fde29

DKCIIEpUMEHT U TEOpUS B
nporiecce TO3HAHMS
npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE

bu6mmoreka LIOK https://m.edsoo.ru/34¢49931

Crioco6bl n3MepeHus
(UBUYECKUX BEIMYUH

bubnuoteka L{OK https://m.edsoo.ru/ca2def03

AbGcomoTHas U
OTHOCHUTEIIbHAS TOTPEIIHOCTH
U3MEpeHul PU3NUECKUX
BEJIMYHMH

bubmuoreka I{OK https://m.edsoo.ru/7f18fda3

MonenupoBaHnue B (pu3MKe.
Posne 1 MecTO Gu3uKu B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4HOU KapTHUHBI MUDA, B
IIPAaKTUYECKON NEeATEIbHOCTH
IG7

bu6nuoreka LIOK https://m.edsoo.ru/eabbded1

MexaHndeckoe JBHXXCHUC.

bu6nuoreka LIOK https://m.edsoo.ru/e9a52102



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

Cucrema orcyera.
OTHOCHUTENLHOCTD
MEXaHWYECKOTO JBHKECHHUS.
[Ipsimast u oOpaTHas 3aga9u
MEXaHUKH

Pannyc-Bekrop
MaTepualbHOU TOYKH, €r0
IIPOEKIMU HA OCU KOOpJUHAT.
Tpaekropus. [lepemenienue.
CxkopocTtb. Ux mpoekuun Ha
OCH KOOpANHAT

bu6mmoreka IIOK https://m.edsoo.ru/30a108a5

PaBHOMepHOE
MPSIMOJIMHEWHOE BUYKEHUE.
I'paduaeckoe onrcanue
PaBHOMEPHOTO
MIPSIMOJIMHEMHOTO JIB>KEHUS

bu6mmoreka LIOK https://m.edsoo.ru/89ba7190

10

CrnoxeHue nepemenieHni u
ckopocten. Pemenue 3amgau

bubnuoteka L{OK https://m.edsoo.ru/761d18aa

11

HepaBHOMepHOE BUKEHHE.
MrHoBeHHast CKOPOCTb.
VYcekopenue. IIpsmonuneitnoe
JIBUKEHHE C TOCTOSTHHBIM
YCKOpEHUEM

bubnuoteka [JOK https://m.edsoo.ru/a99549a7

12

I'paduueckoe onucanue
NPSMOJIMHEHHOTO IBUKECHUS
C TMIOCTOSTHHBIM YCKOPEHHEM

bubmuoreka I{OK https://m.edsoo.ru/b7560bbf

13

CBoOoaHOE MaicHHE.
Y ckopeHre CBOOOIHOTO
najicHusi. 3aBUCUMOCTD

bu6nuoreka LIOK https://m.edsoo.ru/f738109¢



https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf

KOOpJWHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU U UX
rpaduku

14

JBmwxeHue tena, OpOIIEeHHOTO
[OJ YIJIOM K TOPU30HTY

bu6mmoreka LIOK https://m.edsoo.ru/71cbb4f5

15

KpuBonuHeliHOe nBUXKEHUE.
JIBMKEHUE 110 OKPYKHOCTH.
VYr0Bast v IMHENWHAs
ckopocts. [lepuon u yacrora.
IleHTpOCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHUE

bu6mmoreka LIOK https://m.edsoo.ru/33196fbe

16

KonrponsHas padora no Teme
"Kunemartuka"

bubmuoreka I{OK https://m.edsoo.ru/1242f32e

17

[IepsrIif 3ak0H HproTOHA.
NuepuuanbHble cUCTEMBI
orcuéra. [TpuHumn
oTHOcuTeNnbHOCTH ["anunes.
HeunepuuanbHbie cCHCTEMBI
oTcuéTa

bu6nuoreka LIOK https://m.edsoo.ru/5a9¢4a64

18

Cuna. PaBHOaelcTBYOIIAS
cuina. Bropon 3akoH
Hrrotona. Macca

bu6nuoreka LIOK https://m.edsoo.ru/141d3837

19

B3aumoneiictue Ten. Tpernit
3akoH HproToHa

bu6mmoreka [IOK https://m.edsoo.ru/57dba505

20

[IpuHIUMI cynepno3unuu Cuil.
Pemnrenue 3agad Ha
IIPUMEHEHNE 3aKOHOB
Herotona

bu6mmoreka IIOK https://m.edsoo.ru/bdf997fb



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe

21

3aKOH BCEMHPHOIO
TATOTEHUS. DKBUBAJICHTHOCTD
TPaBUTAILIMOHHON U MHEPTHOM
Macchl

bu6mmoreka IIOK https://m.edsoo.ru/9aba2b0a

22

Cuna TsKeCTH U YCKOpEHHe
CBOOOIHOTrO MaIcHUS

bu6mmoreka LIOK https://m.edsoo.ru/22757f26

23

JIBukeHre HEOSCHBIX TET U
UX UCKYCCTBEHHBIX
CIyTHUKOB. IIepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Kernuepa

bubnuoteka [{OK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bubmuoreka I{OK https://m.edsoo.ru/0ae2cd84

25

Cuna tpenus. [Ipupona u
BUJIBI CUJI TpeHUs. JBruxkeHne
B )KHMJIKOCTH U ra3e ¢ y4éTOM
CHJIBI COIIPOTUBJIEHUSI CPEIBI

bu6mmoreka [JOK
https://m.edsoo.ru/1fa86499%https://m.edsoo.ru/2¢b29676

26

JlaBrneHue.
['uapocTaTuyeckoe naBieHHE.
Cuna Apxumena

bu6nmoreka LIOK https://m.edsoo.ru/a28aa7ad

27

AOGCOJIFOTHO TBEPJI0€ TEJIO.
[ToctynaTenbHoe U
BpallaTeabHOe JBHKCHHE
TBEPOro Tela

bubmuotexa [JOK bubnuorexa [{OK
https://m.edsoo.ru/2b95d57e

28

MoOMEHT CHIIBI OTHOCUTEIBEHO
ocu BpauieHus. [lnedo cusbr

bu6mmoreka LIOK https://m.edsoo.ru/653d3459

29

CnoxxeHue cuil,
HpI/IHO)KCHHBIX K TBepILOMy

bu6mmorteka IIOK https://m.edsoo.ru/9aa79a7d



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/9aba2b0a

teny. LleHTp TsxkecTH Tena.
VYcnoBus paBHOBECHS
TBEpAOro Tena. Bumabl
paBHOBECHS

30

Perenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/dclcaac0

31

Konrponbnas padora no Teme
"Munamuka. CtaTuka
TBep0ro Tena"

bubnuoteka [JOK https://m.edsoo.ru/9f5a574¢

32

NMnynsc maTepualbHOU
TOYKHU, CUCTEMBI
MarepuaibHbIX Touek. LlenTp
Macc CHUCTEMbI MaTEpPUAIbHBIX
Touek. Teopema 0 IBHKEHUU
LIEHTpa Macc

bu6nuoreka LIOK https://m.edsoo.ru/4bb8294b

33

Nmnynbc cuibl 1 U3BMEHEHNE
HMITyJIbca Tella. 3aKOH
COXpaHEHUS UMITYJIbCA.
PeaxkTuBHOC ABIKCHIE

Bbu6nmoreka LIOK https://m.edsoo.ru/13f0a221

34

MowmeHT umnyJibsca
MaTepuaabHOU TOYKHU.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
HMILYJIbCa B IEHTPAJIBHBIX
IOJISIX

bu6nuoreka LIOK https://m.edsoo.ru/d6532eb9

35

Pemenne 3anau

bubmuoreka [{OK https://m.edsoo.ru/f7706d63

36

Pabota cwibl Ha MasoM U Ha
KOHEYHOM TIepEMEIICHHH.
I'paduaeckoe npencraBneHne

bu6mmoreka LIOK https://m.eds00.ru/913974¢7



https://m.edsoo.ru/913974c7
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c

paboThl cuitbl. MOIIHOCTH
CHJIBI

37

Kunernueckas sneprus.
Teopema 06 U3MEHEHUH
KMHETUYECKOU SHEPIUU
MaTepHAIIbHON TOUYKHU

bu6mmoreka LIOK https://m.edsoo.ru/9a5e2e74

38

ITorenumanbHbIe U
HEIMOTCHIAIbHBIE CHJIBI.
[ToTeHumanbHas SHEPrHUs.
Bropas kocMuueckas
CKOPOCTH

bubnuoteka LIOK https://m.edsoo.ru/554bafcc

39

Tperbst KOCMUYECKas
ckopocTh. CBsi3b pabOTHI
HEIMOTEHIMAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU
SHEPTUU

bubnuoteka LJOK https://m.edsoo.ru/f57b4e01

40

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnyinu nis uaeanbHOM
KHUJIKOCTU

bubmuoreka I{OK https://m.edsoo.ru/f30f43b6

41

KonrponsHas padora no Teme
"3aKOHBI COXpaHEHUS B
MexaHHKe"

bubmuoreka L{OK https://m.edsoo.ru/474e7c4a

42

PazButue npeacrasienuit o
npupoje TermioTbl. OCHOBHbBIE
noyiosxkeHus MKT.
Juddysus. bpoyHosckoe

bu6nuoreka LIOK https://m.edsoo.ru/b0a4445f



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/554bafcc

NBHYKEHHUE

CrpoeHnue razo00pa3HbIX,
KHUIAKUX U TBEPABIX TECJI.

43 Xapakrep IBUKECHUS U bubnnoreka [{OK https:/m.edsoo.ru/c44d02e2
B3aUMOJICUCTBHUS YaCTHIL
BEIIECTBA
Macca u pazmepbl MOJIEKYJT

aroMoB). KommmuectBo

44 ( ) bu6mmoreka LIOK https://m.edsoo.ru/c5b72ab7
BemiecTBa. [locTostHHas
ABoraapo
Temneparypa. TemioBoe

45 MHIEPETYP . bu6mmoreka LIOK https://m.edsoo.ru/0070d493
paBHoBecue. [kana Llenscus

46 Pemntenue 3amau bu6nuoreka LIOK https://m.edsoo.ru/1531aba5
Wneanbusiii rasz. ['azoBbie

47 A bu6mmoreka LIOK https://m.edsoo.ru/1deb2367
3aKOHBI
YpaBHenue Menpeneena-

48 . bu6mmoreka IIOK https://m.edsoo.ru/8d12¢328
Knaneiipona. Pemenne 3agau
AOcommoTHas Temreparypa.

49 patyp bu6mmoreka IIOK https://m.edsoo.ru/14e02d1f
3akon JlanbToHa
N3omnporeccel B uieanbHOM

50 rase ¢ HOCTOSIHHBIM bubmuoreka I{OK https://m.edsoo.ru/68878d51
KOJIMYECTBOM BEIIIECTBA
I'padmyeckoe npencraBieHue

51 U30IIPOLIECCOB: U30TEPMa, bu6nuoreka LIOK https://m.edsoo.ru/1344327b
u30xopa, u3obapa

52 OcHoBHoe ypaBHeHue MKT bubmuoteka [{OK https://m.edsoo.ru/c8094721

53 Pemenue 3amau bubmuoteka [{OK https://m.edsoo.ru/10265a05



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
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54

CBs13b abCOMIOTHOM
TEeMIIEPATypPbI
TEPMOJIMHAMUYECKOI
CUCTEMBI CO CpeHEel
KUHETUYECKON YHEprue
MOCTYyNaTeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YaCTHII

https://m.edsoo.ru/c38af875

55

O06001IeHNE U
cucTeMaTu3alus 3HaHuH 110
TeMme "OcuoBel MKT"

bu6mmoreka [IOK https://m.edsoo.ru/09d12fd8

56

KonTponbHas pabota no teme
"OcnoBsl MKT"

bu6mmoreka IIOK https://m.edsoo.ru/13adad59

57

TepMoauHamuueckas
cUCTeMa. 3aJJaHUE BHEIIHUX
ycnoBuii g T/ cucremsl.
Buemnue u BHyTpeHHUE
napameTtpsl. [TapameTpst T/
CHUCTEMBI KaK CpEeIHUE
3HAYEHUS BEJIUYUH,
OIHCHIBAKOIINX €€ Ha
MHKPOCKOITUYECKOM YPOBHE

bu6mmoreka LIOK https://m.edsoo.ru/5f8d38a3

58

Hynesoe nauano
TCPMOJUHAMUKHU.
Camornpoun3BosbHas
penakcauus T/l cucteMsl k
TEIJIOBOMY PAaBHOBECHIO

bu6mmoreka IIOK https://m.edsoo.ru/8ec512f0

59

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOU MOJEIIH

bubnuotexa [JOK https://m.edso0.ru/29355001



https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/c38af875

60

YpaBHenue Menpeneena-
Knaneiipona u BeipaxeHue
JUTsl BHYTPEHHEH SHEPTUH

bu6mmoreka IIOK https://m.edsoo.ru/bal 178d0

61

Bripaxkenue 111 BHyTpeHHEM
SHEPrUU OAHOATOMHOTO
WJICATIbHOTO Ta3a.
KBazucrarnueckue u
HECTaTUYECKHE MPOLECCHI

bu6mmoreka IIOK https://m.edsoo.ru/ac5cacl5

62

DnemeHTapHas paboTta B
TEPMOJINHAMHUKE.
Brruucnenue paboTs 1o
rpaduky mpouecca Ha pV-
IarpaMmme

bu6mmoreka LIOK https://m.edsoo.ru/741d5738

63

Tennonepenaua kak croco6
WU3MEHEHUS] BHYTPEHHEN
sneprun T/] cucremsl 63
COBEpIIEHUs pabOThI

bubnuoteka LJOK https://m.edsoo.ru/3d734561

64

Koupexkius,
TEIJIONPOBOAHOCTbD,
U3IIy4eHUE

bubnuoteka LJOK https://m.edsoo.ru/157b54cd

65

KomanyecTBO TEIIIOTHI.
TenmnoémkocTs Tena.

VY enbHas U MonsipHas
TEIIOEMKOCTH BEIIeCTBA.

VY nenpHas TENIIOTA CrOPaHUs
TOILTMBA

bu6nuoreka LIOK https://m.edsoo.ru/7ba67355

66

PacuéT xommuecTBa TEILUIOTEI
IIpY TEIUIonepesaye

bubmuoreka [{OK https://m.edsoo.ru/1db5ad4e



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
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67

[TonsiTue 06 amnabaTHOM
npouecce. [lepBrIil 3aK0H
TEPMOJIUHAMUKHU

bu6mmoreka LIOK https://m.edsoo.ru/d8098824

68

KonnuectBo TennoTs! u
paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHeH sHepruu T/
CUCTEMBI

bu6mmoreka IIOK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOJAWHAMUKH IS
PaBHOBECHBIX U
HEpPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs IpUpOIHBIX
IPOLIECCOB

bu6mmoreka LIOK https://m.edsoo.ru/c6f4f464

70

[TpuHIIMTIBI HECTBHS
TemioBbIX MamuH. KIT/]

bubnuotexa LJOK https://m.edsoo.ru/2¢945513

71

MakcumalibHOE 3HaUYCHHUE
KITA. Huxn Kapno

Bbu6nuoreka LIOK https://m.edsoo.ru/fe3857b9

72

Pemenne 3anau

bubmuoteka [{OK https://m.edsoo.ru/b3efal8b

73

DKOJIOTHYECKHUE ACIIEKThI
HCIIOJIL30BaHHUS TEMIOBBIX
nsurareiei. TemioBoe
3arpsi3HEHUE OKPYKaroeh
Cpebl

bu6mmoreka LIOK https://m.edsoo.ru/9867aaa7

74

Penrenue 3anau

bu6mmoreka IIOK https://m.edsoo.ru/c8c70432

75

O06o001enue u
CHCTEMAaTH3aIus 3HaHUH 110
teme "TepMoauHaMuka.
TermmoBsle MaIMHBL"

bubnuotexa LHOK https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/2e945513
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https://m.edsoo.ru/b047a1cd

76

KonTtpoinbnas pabota mo teme
"Tepmonunamuka. TernnoBbie
MAaIuHb!"

bu6mmoreka IIOK https://m.edsoo.ru/1b6e26¢5

77

[TapooGpa3zoBanue u
KoHJeHcanus. Mcnapenue n
KUIICHHE. Y IeJIbHAs TeIIoTa
nmapooOpa3oBaHus

bu6mmoreka LIOK https://m.edsoo.ru/6f8¢6777

78

Hacrwimennsie u
HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH Y JaBJICHUS
HACBILIEHHOTO TIapa OT
TEeMITepaTyphl, UX
HE3aBUCHUMOCThL OT 00BhEMa
HACBILLIEHHOT0 T1apa.
3aBHCUMOCTb TeMIEpaTypbl
KUTICHUSA OT JaBJICHUSA B
JKUIKOCTH

bu6mmoreka IIOK https://m.edsoo.ru/f5¢17d02

79

BiraxxHocTh BO3IYXA.
AbcomtoTHas 1
OTHOCHTCEJIbHAA BJIA)KHOCTDH

bu6mmoreka IIOK https://m.edsoo.ru/30ebbb79

80

Pemenue 3anau

bubnmuoteka L{OK https://m.edsoo.ru/18¢95ff3

81

TBépnoe Teno.
Kpucrannueckue n
amop(QHbIe Tena.
AHN30TpOINUS CBOICTB
KpHUCTAJIJIOB

Bbu6nuoreka LIOK https://m.edsoo.ru/20a88a03

82

[InaBnenue n
KpHUCTaJUIM3auus. Y AebHas

bubmuoreka I{OK https://m.edsoo.ru/6ee91e9f
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TEIIOTA [UIABJICHHUS.
CyOmumarus

83

Jedopmanuu TBEpAOTO TENA.
Pactsxenue u cxarue.
Cnur. Monyns FOHra.
[Ipenen ynpyrux
nedopmaruit

bu6mmoreka LIOK https://m.edsoo.ru/dalaab10

84

TennoBoe pacmupenue
KUJKOCTEN U TBEPBIX TEIL.
AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

bubnuoteka LJOK https://m.edsoo.ru/7ba5edf2

85

[TpeobpazoBaHue YHEPTUH B
(ba3oBBIX Mepexoaax

bubmuoreka L{OK https://m.edsoo.ru/97a0672f

86

YpaBHEHHE TEIIOBOTO
Oaylanca

bu6nuoreka LIOK https://m.edsoo.ru/ab1521fb

87

Penrenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/8ab7f40d

88

[ToBepXHOCTHOE HaATsKEHUE.
Kanwnspasie siBieHus.
JlaBieHue moa UCKpUBJICHHON
MTOBEPXHOCTBIO KUJIKOCTH.
®opwmyna Jlammaca

bu6mmoreka LIOK https://m.edsoo.ru/b42£1£97

&9

O6o00mmenue u
CHCTeMaTH3alus 3HaHUH 110
Teme "ArperatHble COCTOSHUS
BemecTBa. Ma3oBnie
nepexoasl"

bu6mmoreka IIOK https://m.edsoo.ru/0b52575¢

90

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHUS

bu6mmoreka IIOK https://m.edsoo.ru/7dc2a739
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Benrectsa. ©a3oBEIE
nepexoasr"

91

DnekTpu3aius Tel u eé
MPOSIBIEHUS. DINEKTPUIECKUI
3apsa. JIBa Buna
AIEKTPUICCKUX 3aPSIOB.
HpOBO}IHI/IKI/I, JUDJICKTPUKU U
MOJTyIPOBOIHUKH

bu6mmoreka IIOK https://m.edsoo.ru/laff445f

92

DneMeHTapHbIN
ANEKTPUYECKUi 3apsil. 3aKOH
COXPaHEHHS HIEKTPUIECKOTO
3apsaa

bubnuoteka L{OK https://m.edsoo.ru/f49afd24

93

B3anmoneiictre 3apsioB.
Toueunsie 3apsabl. 3aKOH
Kynona

bu6mmoreka IIOK https://m.edsoo.ru/445b7746

94

Pemenue 3anau

bu6nmoreka [JOK
https://m.edsoo.ru/6b87ecSahttps://m.edsoo.ru/08fc19bc

95

Onektpuyeckoe noie. Ero
JIEHCTBUE HA DICKTPUUIECKUE
3aps bl

bu6mmoreka LIOK https://m.edsoo.ru/05c6bfal

96

Hanpsxénnocts
AIIEKTPUYECKOTO I1OJIA.
[Tpo6usiii 3apsia. Jluauu
HaNpsHKEHHOCTH
AIEKTPUYECKOTO IOJIA.
OnHOPOHOE AIIEKTPUUECKOE
noJe

bubnuoteka LHOK https://m.edsoo.ru/3dac6957

97

HOTGHLII/IELTIBHOCTB
QJICKTPOCTATUYICCKOI'O 11OJIA.

bu6mmoreka LIOK https://m.edsoo.ru/80021447
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Pa3HocTs moTeHIaIoB U
HaIpsHKEHUE

98

[ToTrenumanbHas sHEPTU
3apsja B
AIIEKTPOCTATUYECKOM IIO0JIE.
[ToTenuman
AIIEKTPOCTATUYECKOTO MO

bu6mmoreka LIOK https://m.edsoo.ru/af5fa389

99

CBs13b HaNPSYKEHHOCTHU OIS
Y Pa3HOCTH MOTEHIUAJIOB JJIS
JIIEKTPOCTATUYECKOTO MO

bubnuotexa [JOK https://m.edsoo.ru/df7a6838

100

[IpuHuuI cynepno3unun
JIEKTPUYECKUX MOJIEH

Bbu6mmoreka LIOK https://m.edsoo.ru/Ocfeda6e

101

Pemenne 3agau

bu6nuoreka LIOK https://m.edsoo.ru/5a582263

102

[Tone ToueuHoro 3apsna.
[Tone paBHOMEpHO
3apsOKEHHOM chephl

bu6mmoreka LIOK https://m.edsoo.ru/b297b5¢3

103

ITone paBHOMEPHO
3apsHKEHHOT0 0 00BEMY
mwapa. [Tone paBHoMepHO
3apsHKEHHON OECKOHEYHOU
MJIOCKOCTH

bu6mmoreka LIOK https://m.edsoo.ru/f7a665¢ee

104

[IpoBoHUKY B
AIIEKTPOCTATUYECKOM II0JIE.
YcnoBue paBHOBECHS 3apsI0B

bu6mmoreka LIOK https://m.edsoo.ru/32405eab

105

Jusnexrpuku n
MIOJIyIPOBOJIHUKH B
JIEKTPOCTATUYECKOM I10JIE

bubnuoteka LJOK https://m.edsoo.ru/060ebab5s

106

Konnencarop.

bubmuoreka I{OK https://m.edsoo.ru/845b4f73
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DIIEKTPOEMKOCTD
KOHJIEHCATOopA.
DIIEKTPOEMKOCTH TIIOCKOTO
KOHJICHCATOpa

[TapannensHOE coeMHEHNE

107 bu6mmoreka IIOK https://m.edsoo.ru/d11e8ce?
KOHJIEHCATOPOB
ITocnemoBaTensHOE

108 8 bu6mmoreka LIOK https://m.edsoo.ru/1€992920
COE/IMHEHHE KOH/ICHCATOPOB
OHeprus 3apsKeHHOTO

109 p p bu6nuoreka LIOK https://m.edsoo.ru/73a34f18
KOH/JIEHCATOpa

110 Pemntenue 3amau bubnnorexa [IOK

A https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/27434040

JIBr>KeHUE 3apssKEHHON

111 YaCTHULIBI B OJTHOPOJTHOM Bbu6nuoreka LIOK https://m.edsoo.ru/8341d6ac
AIEKTPUUECKOM T10JIe

112 Penrenue 3amau
O06001IeHE U

113 cHCTEMAaTH3aINs 3HaHUH I10 bu6mmoreka IIOK https://m.edso00.ru/5752603f
Teme "DnekTpudeckoe mnojie"
KoutponrHas paboTta o TemMe

114 " P P " bu6mmoreka LIOK https://m.edsoo.ru/cefe90e9

DNEeKTpUYECKOe T0JIe

Cuia Toka. IlocTOSIHHBIN TOK.
YcnoBus cymnecTBOBaHUS

115 yi bu6mmoreka IIOK https://m.edsoo.ru/233311b5
MMOCTOSIHHOTO
AIEKTPUUECKOTO TOKA
Hcto KU TOKa.

116 ORI T Bbu6nuoreka LIOK https://m.edsoo.ru/0839al15
Hanpsokenune u 91C

117 3axon OMa 11 yyacTka bu6numoreka LIOK https://m.edsoo.ru/f14f251e
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Lenu. DJIEKTPUIECKOe
COIIPOTHBIICHUE

3aBUCUMOCTh COIIPOTUBIICHUS
OJTHOPOJTHOTO NTPOBOTHHUKA OT

118 bu6mmoreka LIOK https://m.edsoo.ru/95fcdf51
€ro JIJTMHBI 1 TIIOIIA N
MOTIEPEYHOTO CEYCHUS

119 YACIBHOE CONPOTHBIICHIE bubnuotexa LHOK https://m.edsoo.ru/437f8300
BenecTBa. Pernienue 3agau
[TocnenoBarenbHoOE,

120 napajuieJIbHOE, CMEIIaHHOE Bbu6nuoreka LIOK https://m.edsoo.ru/236f7e07
COEIMHEHHE MPOBOAHUKOB
Pacuér pa3BeTBIEHHBIX

121 JJIEKTPUUECKUX LIETIEN. bu6nuoreka LIOK https://m.edsoo.ru/1794cf37
[TpaBuna Kupxroda

122 Penrenue 3anau bu6mmoreka LIOK https://m.edsoo.ru/3881b469

123 Pabora saeKTpHieckoro Toka. bu6mmoreka LIOK https://m.edsoo.ru/a3605¢5¢
3akon J[xoyns —Jlenma

124 Pemenue 3amau bu6mmoreka LIOK https://m.edso0o.ru/6761bf0f
MOMHOCTD 3JEKTPUUYECKOTO

125 ToKa. TemmoBast MOIITHOCTD, Bbu6nuoreka LIOK https://m.eds00.ru/99750a6f
BbIJIEJIsIEMasi Ha PE3UCTOpE

126 Pemntenue 3amau bu6nuoreka LIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpeHHEE

127 COIIPOTUBJICHUE UCTOYHHKA bubmuoteka [{OK https://m.edsoo.ru/72d453af
TOKa
3akon Oma 11 TTOTHOM

128 (3aMKHYTOM) 2JIEKTPUUECKON bubnuoreka L{OK https://m.edsoo.ru/221f40fb

[emu
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129

Penrenue 3anau

bu6mmoreka IIOK https://m.edsoo.ru/3580b679

130

MoIHOCTh UCTOYHHUKA TOKA

bu6mmoreka LIOK https://m.edsoo.ru/a0ae51d8

131

Kopotkoe 3ambikanue

bu6nuoreka LIOK https://m.edsoo.ru/546£5632

132

Konnencarop B nenu
IMOCTOSIHHOTO TOKa

bu6nmoreka LIOK https://m.edsoo.ru/35368f3e

133

Penrenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/4410cef0

134

Pemntenue 3agad mo reMme
"TTocTOSTHHBIH
AIEKTPUIECKUN TOK"

bubmmoreka [IOK https://m.edsoo.ru/a7340a29

135

Pemntenue 3agad mo reMme
"TTocTOSTHHBIH
ANEKTPUUYECKUN TOK"

bu6mmoreka [IOK https://m.edsoo.ru/744261b8

136

Pemienue 3amau o reme
"TlocTostHHBIM
AIEKTPUYECKUN TOK"

bu6nuoreka LIOK https://m.edsoo.ru/eb5d4687

137

O06006111eHIE U
CHCTEMAaTHU3alls 3HaHUH 110
teme "[locTosHHBII
ANEKTPUYECKHUI TOK"

bubmuoreka [{OK https://m.edsoo.ru/bfd7a050

138

KonTponbhas pabota no teme
"ITocTostHHBII
AJIEKTPUUECKUNA TOK"

bu6nmoreka LIOK https://m.edsoo.ru/1885ddf1

139

DJIeKTpUYeCcKas
MIPOBOJIUMOCTD PA3TUIHBIX
BEIIECTB. DJIIEKTPUUECKUHN TOK
B MeTaJlJIaX.
CBepXIpoOBOIUMOCTD

bu6mmoreka LIOK https://m.edsoo.ru/da794295

140

DNEeKTPUYECKUM TOK B

bu6mmoreka [IOK https://m.edsoo.ru/4b423491
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pacTBopax U pacrjiaBax
AJIEKTPOJIUTOB. 3aKOHBI
®dapajes 1S HIEKTPOIU3a

141

DNEeKTPUYECKUM TOK B rasax.
[Inazma

bu6mmoreka LIOK https://m.edso0o.ru/92d9276

142

DNEeKTPUYECKUM TOK B
BakyyMe. BakyymHuslie
prOOpbI

bu6mmoreka [IOK https://m.edsoo.ru/2E+160

143

DNEKTPUUYECKUH TOK B
IIOJIyIPOBOJIHUKAX

bu6nuoreka LIOK https://m.edsoo.ru/ab61c660

144

[ToxynpoBoAHUKOBEIE
puOOpbI

bu6nuoreka LIOK https://m.eds00.ru/83622200

145

OU3NYECKUI TPAKTUKYM I10
teme "M3MepeHue cuibl Toka
Y HaNpsDKEHUS B LETH
MIOCTOSIHHOTO TOKa IPH
ITOMOUIY aHAJIOTOBBIX U
IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO
¢ ungpoBoii 1abopaTtopueit
no ¢uzuke. [lpumepsr
U3MEPEHUs PU3NUECKUX
BEJIMYMH IIPU [TOMOIIHU
KOMIIBIOTEPHBIX 1aTYMKOB"

bu6mmoreka LIOK https://m.edsoo.ru/5643ea56

146

DuU3NYECKUN TPAKTUKYM I10
teme "M3yueHue
HEPABHOMEPHOI'O JBUKECHHUS C
LIEJIbIO OIIPENEICHMUS
MI'HOBEHHOH ckopocTh"

bu6nuoreka LIOK https://m.edsoo.ru/f6292f5f



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/f6292f5f

147

OU3NYECKUI TPAKTUKYM I10
teme "M3MmepeHue yckopeHust
MpY NPAMOJUHEITHOM
PaBHOYCKOPEHHOM JIBH)KCHHUH
10 HAKJIOHHOM IJIOCKOCTH"
nnu "Uccinenosanue
3aBHCHUMOCTH ITyTH OT
BpPEMEHH MPHU
PaBHOYCKOPEHHOM
IBHKeHUN"

bu6mmoreka LIOK https://m.edso00.ru/6960b6ef

148

DU3NYECKUI TPAKTUKYM I10
teme "M3MmepeHue yCkopeHust
CBOOOIHOrO IMajgeHus" Win
"N3yueHue NBUKEHUS TENa,
OpOILIEHHOTO TOPU3OHTAIILHO"

bubnmoreka LIOK https://m.edsoo.ru/d1ea2402

149

OU3NYECKUI TPAKTUKYM I10
teme "M3yueHne nBUKEHUS
Teja Mo OKPY>KHOCTH C
MOCTOSTHHOM 10 MOYJIIO
CKOpPOCTBHIO" WIIN
"UcciaenoBanue 3aBUCUMOCTH
nepuoaa ooparieHus
KOHHYECKOTO0 MasiTHUKA OT
€ro napameTpos"

bu6nmoreka LIOK https://m.edsoo.ru/bef53514

150

OU3NYECKUI TPAKTUKYM I10
teme "M3mepenue
PaBHOJICHCTBYIONICH CHITBI
MIpU JIBUKEHUH OpyCKa IO
HaKJIOHHOM INIOCKOCTH" MIIH

bubmuoreka [{OK https://m.edsoo.ru/0b34db84
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"IIpoBepka runoTe3sl 0
HE3aBHCUMOCTH BpPEMEHU
JIBIDKEHUSI OpyCKa 110
HAKJIOHHOH MJIOCKOCTH Ha
3aJJaHHOE PACCTOSHUE OT €0
Macchl"

151

@u3nYeCKHil MPAKTUKYM T10
TeMme "Uccnenosanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINUX B MPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmaruu uin
"N3y4yeHue IBUKEHUS
CHCTEMBI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOM Yepes
JIErkui OJ10K"

bu6mmoreka IIOK https://m.edsoo.ru/b55b81al

152

OU3NYECKUI TPAKTUKYM I10
teme "M3mepenue
koa(durmenTa TpeHus 1Mo
BEJIMYMHE yTIOBOTO

ko3 uImeHTa 3aBUCUMOCTH
Frp(N)" unu "HUccnenoBanue
JBUKEHHS Opycka 1o
HAaKJIOHHOM IUIOCKOCTH C
MIEPEMEHHBIM

K03 unreHToM TpeHus"
i "M3ydenne 1BUKEHUS
rpy3a Ha Bally ¢ TpeHHEM"

bu6nuoreka LIOK https://m.edsoo.ru/b83b1607

153

OU3NYECKUI TPAKTUKYM I10

bu6nmoreka LIOK https://m.edsoo.ru/4a04f4f7
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TeMme "Uccnenosanue
YCJIOBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO
OCh BpallleHHs" WIH
"KonctpyupoBaHue
KPOHIITEITHOB M pacy€T CUII
yrpyroctu" unu "M3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIIET0 oAb Onops!"

154

OU3NYECKHUI TPAKTUKYM I10
teme "M3mepenue ummylibca
TeJa Mo TOPMO3HOMY IyTH"
unu "M3mepeHue CUIbl TATH,
CKOPOCTH MOJENHU
AIEKTPOMOOWIIS U MOIIHOCTH
cwibl TAru" unm "CpaBHeHue
M3MEHEHUS UMITYJIbCa Tela C
UMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHus
HMITyJIbCa P YIIPYTOM
B3auMOCHCTBUN" WIH
"N3mMepeHne KHHETUUECKON
SHEPruM Teja 0 TOPMO3HOMY
myTH"

bu6nuoreka LIOK https://m.edso0o.ru/856fb28e

155

@u3nyecKuil NPaKTUKYM 110
teMme "M3yueHue
MU30TEPMUYECKOrO IIpoLecca
(pexoMeH0BaHO
WCTIOJIb30BaHUE ITUGBPOBOI

bubmuoreka I{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e

nabopaTopun)" WIn
"N3y4yeHne n30XO0pHOIo
npouecca" unu "U3yuenue
n300apHoro mporecca’ win
"IIpoBepka ypaBHEHUS
COCTOSIHUSA"

156

@u3nYeCKHil MPAKTUKYM T10
teme "M3mepenue yaenbHoi
TEINIOEMKOCTH" HITH
"UccnenoBanue nporecca
OCTBIBAHUS BellecTBa' UM
"HccienoBanue agnabaTHOro
npornecca" unu "M3yuenue
B3aUMOCBSI3U SHEPIUU
MEXKMOJIEKYJIIPHOTO
B3aMMO/JICHCTBHS U
TEeMIIepaTypbl KUIICHUS
KUAKocTen"

bu6mmoreka [IOK https://m.edsoo.ru/2f2faa61

157

OU3NYECKUI TPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEH HCTIapeHUsI
xuakoctell" unu "M3mepenune
YAEIbHOU TEIJIOTHI
IUIABJIECHHS JIbOA" WIN
"N3y4yeHne cBONCTB
HACBIIICHHBIX TapoB" WIN
"N3mepenune abCoIIOTHOM
BJIQYKHOCTH BO3/yXa U OLICHKa
Macchl 1apOB B NTOMEIIEHUN".

bu6nuoreka LIOK https://m.edsoo.ru/6bla23b5
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N3mepenne koaddunmrenta
MTOBEPXHOCTHOTO HATSDKEHUS

158

@uU3HYECKHI IPAKTUKYM I10
teme "HabGmronenne
MIPEBPAIICHUS YHEPTUN
3apsHKEHHOTO KOHJIEHCATOPA B
SHEPTUIO U3TyUCHUS
ceeronuoaa" win "M3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojieprkaieit kouaencarop"
unu "Pacnpenenenue
Pa3HOCTHU MOTEHIIMAJIOB
(HanmpspKeHwMs ) IpU
I1OCJIEJIOBATEILHOM
COEIMHEHUH KOHJIEHCATOPOB"

bu6mmoreka IIOK https://m.edsoo.ru/ec424377

159

OU3NYECKUI TPAKTUKYM I10
TeMme "Uccnenosanue
CMEIIAHHOT'O COEIUHEHUS
pe3UCTOpOB" WK
"M3mepeHue yneabHOro
COTPOTHUBJICHUS
MIPOBOJIHUKOB" WJIN
"UccnenoBaHue 3aBUCUMOCTH
CUJIBI TOKA OT HANPSHKEHUS
JUIS JaMITbl HaKaJuBaHus"

bu6mmoreka LIOK https://m.edso0o.ru/2b179d98

160

OU3NYECKUIN TPAKTUKYM I10
teme "HabGnronenue
AJIEKTpoan3a" WiIn
"U3mepenue 3apsiga

bu6nuoreka LIOK https://m.eds0o.ru/64b6e901



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377

OJHOBAJICHTHOT'O HOHA'" HJIN
"UcciaenoBaHue 3aBUCUMOCTH
CONPOTHUBJICHUS
TEpPMOpPE3UCTOpPA OT
temnepatypsl" uian "CHsTue
BOJIBT-aMIIEPHOU
XapaKTepUCTUKH auoja”

161

Pe3epBHbIil ypoK.
O06001IeHE U
CHCTEMAaTU3allKs 3HAHUH 10
TeMe "KunemaTuka"

bu6mmoreka LIOK https://m.edsoo.ru/ed017d93

162

PesepBHBIii ypoOK.
O0001IeHNE U
cHCTEMaTH3aIns 3HaHUH 110
teme "J(uaamuka"

bu6mmoreka LIOK https://m.edsoo.ru/3149956b

163

PesepBHBIii ypOK.
O06001meHuE U
CHCTeMaTH3alus 3HaHUH 110
teme "CrtaTuka TBEpAOTO
Tenma"

bu6mmoreka LIOK https://m.edsoo.ru/0f9752ac

164

PesepBHBIii ypOK.
O06o00menue u
CHCTeMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

bubnuoteka L{OK https://m.edsoo.ru/6¢0df9¢cc

165

PesepBHbIi ypOK.
O06o006meHue u
CHCTEMAaTH3aIus 3HaHUH 110
teme "OCHOBEI

bu6mmoreka IIOK https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b

MOJIEKYJISIPHOKHHETUYECKON
Teopun”

166

PesepBHBIii ypoOK.
O6o00mmenue u
CHCTeMaTH3alus 3HaHUH 110
teme "TepmonnHamMuka.
TennoBwie MarmuHEBT"

bu6mmoreka LIOK https://m.edsoo.ru/Obec77¢l

167

PesepBHBIii ypOK.
O06006meHne u
cUCTeMaTu3alys 3HaHUI 10
TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. Pa3oBbie
nepexopl"

bubmuoteka L{OK https://m.edsoo.ru/59ca5¢91

168

PesepBHBIii ypOK.
O06006meHne u
cUCTEeMaTU3alus 3HaHUI 110
Teme "DnekTpuyeckoe mose"

bubnuoteka LJOK https://m.edsoo.ru/f2381c0c

169

PesepBHBI ypOK.
O06o0mueHue u
cHCTeMaTH3alus 3HaHUH 110
teme "[locTosTHHBII
ANIEKTPUYECKH TOK"

bubnuotexa LJOK https://m.edsoo.ru/3cac6dal

170

PesepBHBIN yPOK.
O6o0uieHue u
CUCTEMATU3ALMs 3HAHUHN 10
TeMe "ToKu B pa3InyHbIX
cpenax"

bubmuoreka I{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

170
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https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/f2381c0c

11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTuyecku
e padoThbI

JIeKTPOHHBIE IM(pOBbIe 00pa3oBaTeIbHbIE
pecypchl

BzaunmonelictBue
MMOCTOSIHHBIX MAarHUTOB U
MIPOBOJHHUKOB C TOKOM.
MarunutHoe nosje. I unoresa
Amnepa

bu6nuoreka [IOK https://m.edsoo.ru/487a8593

BekTop MaruuTHO#
uHAyKIMU. [IpuHmmn
CyNEepIO3UIIMU MarHUTHBIX
nojieu. JIMHuM MarHuTHOM
WHIYKUWU

bu6nmoreka LIOK https://m.edsoo.ru/4clabeeb

MarautHoe 10J1e
MIPOBOJTHUKA C TOKOM. OTIBIT
Opcrena

bu6mmoreka LIOK https://m.edsoo.ru/d35d5262

Cuna Amrmepa, e€
HaIrpaBJICHUEC U MOOYJIb

bu6mmoreka IIOK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

bubnuoteka [HOK https://m.edsoo.ru/a37a0c21

[Ipumenenue 3akoHa
Awmriepa.
ONEeKTPOU3MEPUTEIIbHBIE
npubOpHI

bu6nuoreka LIOK https://m.edsoo.ru/ad7718d7

Cuna Jlopenua, eé
HaIPaBJICHUE U MOZYJIb.
JIBIOKEHUE 3apssKEHHOU

bu6nuoreka LIOK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/4c1abccb

YaCTHUIIbI B OJTHOPOTHOM
MarHuTHOM I10JIE

Pemenue 3agau

bu6mmoreka [IOK https://m.edsoo.ru/504e€98¢7

9 Pa6ota cunel Jlopenmna bu6mmoreka LIOK https://m.edsoo.ru/d518bedb
10 Pemienue 3agau bu6nuoreka LIOK https://m.eds00.ru/93617bd9
MarauTtHoe noJje B
11 BemecTse. eppoMarHeTuky, bubmuoteka [{OK https://m.edsoo.ru/30ff9608
napa- ¥ IuaMarHeTUKH
OCHOBHBIE CBOWCTBA
€pPOMarHETUKOB.
12 (bepp bu6mmoreka LIOK https://m.edsoo.ru/0b58190a
[IpumeHeHue
(heppoMarHeTHKoB
Pemenue 3amau nmo reme
13 " 8 " bubmuorexa I{OK https://m.edsoo.ru/5b55¢307
MarsuTHoe 1one
Pemenue 3amau nmo reme
14 \ HHEHHE Saat I "T M bu6nmoreka LIOK https://m.edsoo.ru/41c4ae8a
MarHuTtHoe 1noJjie
SIBrIeHME DNEKTPOMArHUTHOU
15 nHaykuuu. [1oTok BekTopa bu6nuoreka LIOK https://m.edsoo.ru/b3efalcl
MarHuTHON HHIyKIIUU
16 OJ1C nHaykIuu bu6mmoreka LIOK https://m.eds0o.ru/48150bd8
3aK0H 3JIEKTPOMArHUTHON
17 P bu6mmoreka LIOK https://m.edsoo.ru/a6dec188
nHaykunn Papanest
BuxpeBoe anekTpuyueckoe
18 P P bu6mmoreka LIOK https://m.edsoo.ru/15abe140
noste. Toku Pyko
9J1C K
19 AC nnpyKiun 8 bu6nuoreka LIOK https://m.eds00.ru/0235¢c02
JBIKYIIUXCS MPOBOJIHUKAX
20 Pemienue 3agau bu6nuoreka LIOK https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/d518be4b

21

[TpaBuno Jlenna

bu6mmoreka LIOK https://m.edsoo.ru/bbe22726

22

NunykruBHOCTH. Karymka
WHIYKTUBHOCTH B LEMH
IOCTOSIHHOT'O TOKa

bu6mmorteka IIOK https://m.edsoo.ru/621eae9d

23

SIBrieHNE CAaMOMHIYKIIU Y.
O/1C camouHIyKIMU

bubmuoreka I{OK https://m.edsoo.ru/7ee60ca8

24

3Hepr1/151 MAarduTHOI'O ITIOJIA
KaTyIIKHU C TOKOM.
9HeKTp0MaFHHTHO€ IIO0JIC

bu6nmoreka LIOK https://m.edsoo.ru/b3cOad11

25

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/88f69d2b

26

O06001IeHne 1
cUCTeMaTU3alus 3HaHUHU 110
TeMme "DneKTpoauHaMuKa"

bu6mmoreka LIOK https://m.edsoo.ru/76484025

27

KonTponbHas pabota no
Teme "DnekTpoauHamMuKa"

bubnuoteka LHOK https://m.edsoo.ru/8ae09b98

28

KonebarennHas cucrema.
CB00OOIHEIE KOJIEOAHUS.
Iapmonnueckue konedaHus

bubnuotexa LHOK https://m.edsoo.ru/7¢1db385

29

Kunemarnueckoe u
TUHAMHYECKOE OIHMCAHUE
KOJIe0AaTeIbHBIX IBUKECHUN

bu6nuoreka LIOK https://m.eds0o.ru/87¢e9498

30

DHEPreTUIECKOE OMUCAHUE.
BriBoa 1MHAMHUYECKOTO
OTHMCaHUs TAPMOHHYECKHUX
KoebaHuii U3 ux
SHEPTeTHYECKOTO U
KMHEMATHYECKOTO OIUCAHUSA

bubmuoteka [{OK https://m.edsoo.ru/e3¢99692

31

Awmiunryzaa u dasa

bu6nmoreka LIOK https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/621eae9d

KoJIeOaHuii

32

[Tepuon n yacrora
koseOanuii. [lepuon manbix
CcBOOOIHBIX KOIeOaHUH
MaTeMaTHIECKOTO MasiTHUKA.
[Teproa cBOOOTHBIX
Kos1e0aHui Mpy>KMHHOTO
MasiTHHKA

bu6mmoreka IIOK https://m.edsoo.ru/e0399319

33

3aTyxaromue KojieoaHusl.
BoinyxneHHble KoneOaHusl.
Pesonanc

bu6mmoreka IIOK https://m.edsoo.ru/72¢93d09

34

ABTOKOJICOaHUS

bubnuotexa LJOK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bu6nmoreka [JOK
https://m.edsoo.ru/addeec7 1 https://m.edsoo.ru/756123c5

36

VYpoxk-koHpepeHus
"MexaHnuecKkue KojaeOaHus
B MY3BIKJIbHBIX
HMHCTpyMeHTax"

bu6mmoreka LIOK https://m.edsoo.ru/8ef587be

37

O06o0061cHuE U
CHCTEMAaTH3alMs 3HAaHHUH I10
TeMe "MexaHnUeCKHe
Kxonebanus"”

bu6nuoreka LIOK https://m.edsoo.ru/eb84182f

38

DJIIeKTpOMarHuTHBIC
koJiebanus. KonebdarenbHbI
KOHTYP

bu6nuoreka LIOK https://m.edsoo.ru/d4adabde

39

®opmyna Tomcona. CBsizb
aMIUIUTYABI 3apsiia
KOHJICHCATOPa C aMILUIUTY A0

bu6nmoreka [IOK https://m.edsoo.ru/093f9af1



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be

CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

40

3aKOH COXpaHEeHMsI SHEPTUU
B UICAIILHOM K0Je0aTeIbHOM
KOHTYype

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

3aryxaroiue
OJICKTPOMArHUTHBIC
KoJieOaHus. BeIHYyK1IeHHbBIE
OJICKTPOMArHMTHBLIC
KoJieOaHus

bubnuoteka L{OK https://m.edsoo.ru/5¢668619

42

IIepemenHsbIi TOK. Pesuctop
U KOHJICHCATOp B LIETIH
IIEPEMEHHOI0 TOKa

bubnuoteka LHOK https://m.edsoo.ru/84836152

43

KaTymKa HHAYKTHBHOCTHU B
LETU NMEPpEMCHHOTO TOKa

bu6nuoreka LIOK https://m.edsoo.ru/cfa307af

44

3akod Oma g
AICKTPUICCKOH TeTTH
MePEMEHHOTO TOKa

bu6nmoreka LIOK https://m.edsoo.ru/8bae38e6

45

MOoOIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOIIIEE 3HAYCHUE
CHJIBI TOKA W HAIIPSKEHUS

bu6mmoreka IIOK https://m.edsoo.ru/lcac6cde

46

Pe3onaHc B asiekTprYecKou
nenu

bu6mmoreka LIOK https://m.eds0o.ru/087506df

47

Pemenue 3amau

bu6mmoreka [IOK https://m.edsoo.ru/al6836a4

48

WneanbHblif TpanchopmaTop.
[IpousBoacTso, nepenaya u
1noTpeOIeHUE ISKTPUIECKOI

bubmuoreka I{OK https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/cfa307af

SHEPTUU

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa

49 bu6mmoreka LIOK https://m.edsoo.ru/a674d93
HCTIOJIb30BAHMS
3JIEKTPOIHEPTHH B
MMOBCETHEBHOM KH3HU

50 Pemenue 3agau bu6mmoreka LIOK https://m.edsoo.ru/ee6677ed

51 Pemienue 3agau Bbu6muoreka LIOK https://m.edsoo.ru/7cab59f8
O6o0mmenue n

52 CHCTCMATH3ATI SHAHIH 1O bu6mmoreka LIOK https://m.edsoo.ru/401024a9
Teme "DJIeKTPOMarHUTHbBIE
KojeOaHus"
MexaHn4ecKkue BOJIHBI.

53 XapakTepuCTUKHU bubmuoteka [{OK https://m.edsoo.ru/a58¢109f
MEXaHUYECKHUX BOJH

54 CBOFHCTBA MEXAHHHCCKHX bub6mmoreka [IOK https://m.edsoo.ru/d9ae1000
BOJTH

55 3BYK. XapaKTepHCTHIH bubunoreka LIOK https://m.edsoo.ru/138b6£09
3ByKa
Wudpa3Byk u yiabTpa3ByK.

56 [IIymoBoe 3arpsi3HeHue bubnmoreka [{OK https://m.edsoo.ru/7380038f
OKpYKaroIle cpeabl

57 Pemenue 3anau bubmuoreka [{OK https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIC BOJTHBI.

58 Nznyuenue bubmuoteka [{OK https://m.edsoo.ru/714e5dbl
3JICKTPOMArHUTHBIX BOJIH

59 DHEeprus AMEKTPOMArHUTHBIX bu6mmoreka IIOK https://m.edsoo.ru/d01b818¢



https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/ee6677ed

BoJiH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX BOJIH B
TE€XHHUKE U OBITY

bu6mmoreka LIOK https://m.edsoo.ru/49belf9e

61

HpI/IHI_[I/IHBI PaaroCBA3U U
TCIICBUACHUA.
Pannonokanus.
DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKaroLEen
Cpelibl

bubnuorexa [{OK https://m.edsoo.ru/9f96f118

62

KonTponbHas padbota no
teMme "KoneOaunsa u BOIHEL"

Bbu6nuoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cser. 3akoH
MIPSAMOJIMHEMHOTO
pacIpoCTpaHeHus CBETa

Bbu6nuoreka LIOK https://m.edso0o.ru/f9566406

64

Pemenue 3anau Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHEMHOTO
pacipocTpaHeHus CBETa

bu6nmoreka LIOK https://m.edsoo.ru/ea32d455

65

Otpaxenue cBera. [Lnockoe
3epkaino. Cepuyeckoe
3epKalo

bu6mmoreka IIOK https://m.edsoo.ru/a005d2bb

66

[Ipenomiienune cBera.
AGCOIOTHBIH U
OTHOCHUTEJbHBIN MMOKa3aTelb
npenomienusd. [lomHoe

bu6nmoreka LIOK https://m.edsoo.ru/bc2e55¢d



https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/49be1f9e

BHYTpPEHHEE OTpa’keHUeE.
[IpenenbHbIi yroy MoJHOro
BHYTPEHHETO OTPaKEHHUSI

67

Pemenne 3amay Ha
MPUMEHEHNE 3aKOHOB
OTpa)KeHI/IS[ 158 HpeJ'IOMJ'IeHI/ISI
CBeTa

bu6mmoreka IIOK https://m.edsoo.ru/49d830a9

68

Xox J1y4eil B ipu3Me.
Hucnepcus cera. CroxHbIN
coctaB Oermoro cera. L{peT

bubnuoteka L{OK https://m.edsoo.ru/d8elc3be

69

JIunsel. okycHoe
paccTOsIHUE U ONTUYECKas
CuJIa JINH3bI

bubnuotexa LHOK https://m.edsoo.ru/60441359

70

IToctpoenue nzodpaskeHuii B
JMH3aX U UX CUCTEMaX.
YBenu4yeHue JIMH3bI

bu6nuoreka LIOK https://m.edsoo.ru/bb53b1d5

71

Pemenue 3a1ay Ha
MIOCTPOCHUE U300pAKECHHUI,
MOJTy4aeMbIX C TIOMOIIBIO
JVH3

bu6nmoreka LIOK https://m.edsoo.ru/5a868109

72

I'ma3z xkak onTuueckas
cucrema

bu6mmoreka IIOK https://m.edsoo.ru/ecd480a2

73

Pewrenne 3anau. I1peneinst
MIPUMEHUMOCTHU
reOMETPUYECKON ONTUKHU

bu6mmoreka IIOK https://m.edsoo.ru/cd174al0

74

CKOpOCTh CBETA U METO/IBI €€
U3MEpEHUS

bubnuoteka LJOK https://m.edsoo.ru/f32aab06

75

Hucnepcus ceera

bubmuoreka I{OK https://m.edsoo.ru/lel6ccbe



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/d8e1c3be

76 Wurepdepenuus crera bubnuoteka [{OK https://m.edsoo.ru/5fc0c638
KorepeHTHBIC UCTOYHUKH.

77 VYcnoBus HaOMIOICHUS bu6mmoreka IIOK https://m.edsoo.ru/c6416d48
MaKCHMYMOB ¥ MHHUMYMOB

78 Pemenue 3agau bu6mmoreka [IOK https://m.edsoo.ru/3061de2b

79 Hpmmettetiie bubmuoreka [{OK https://m.edsoo.ru/668edbce8
UHTEepEpEeHIINH

80 Judpakuus cBeTa bubmuoteka [{OK https://m.edsoo.ru/12ed04b5
JudpakiuonHas pemeTka.

81 VYcmoBue HaOMIOIEHUS bu6mmoreka IIOK https://m.edsoo.ru/f998d964
TJIABHBIX MAaKCHMYMOB

82 Pemenue 3agau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a

83 HonepetrocTs cBeTOBbIX bu6nuoreka LIOK https://m.edso0o.ru/e9890fe9
BojH. [lonmspusanus csera

84 Pemienue 3agau bu6nuoreka LIOK https://m.edsoo.ru/c56¢8158

85 gsz;zzzle ABJICHHA B Bu6maorexa LOK hitps:/m.edsoo.ru/0b36363d
O0600mmenue u

86 CHUCTeMaTH3aIMs 3HAHHUH 110 bu6mmoreka [IOK https://m.edsoo.ru/8a14748b
teme "OnTuka"

87 iﬁ;ﬂgﬁfg}fﬁ abora no Bbu6nuoreka LIOK https://m.edsoo.ru/82315dd4
I'paHuIBl MPUMEHUMOCTH

88 ITACCITICCIOM MEXATHIH. bu6nuoreka LIOK https://m.edsoo.ru/c9bd77cb
3aKOHBI 2JIEKTPOJUHAMUKHU U
MIPUHIIAIT OTHOCUTEIILHOCTH

89 [TocTynatel cnenuanbHOM bubnmnoreka [{OK https://m.edsoo.ru/c56f05cb



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/3061de2b

TECOPHUU OTHOCUTCIIBHOCTHU

[IpocTpancTBeHHO-
BPEMEHHO! MHTEPBAaJ.
[IpeobpazoBanus Jlopenna.
VYcnoBue NpUYUHHOCTH.

90 bu6mmoreka IIOK https://m.edsoo.ru/d83742bb
OTHOCHTENIBHOCTH
OJTHOBPEMEHHOCTH.
3aMe/IJIeHne BpEMEHU U
COKpAIICHHE JITTUHBI

91 JHepris u HMHYHBC bu6mmorteka LIOK https://m.edsoo.ru/853a64fc
PENSTUBHCTCKON YaCTHIIBI
CBs13b Macchl ¢ SJHEprUen u

92 HMITYJIbCOM PEISITUBUCTCKOM bubnuotexa LHOK https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPrHs MOKOs

93 Pasropecrioe Teronoe bubmuoreka [{OK https://m.edsoo.ru/f54035a5
M3ITyYeHue

94 3akoH cMemieHus Buna bu6nmoreka LIOK https://m.edsoo.ru/1¢5ff752

95 P'nmotesa M. Tlraria o bubnuroreka ITOK https://m.edsoo.ru/a5ffa218
KBaHTaX. @OTOHBI

96 DHeprus U UMIYJIbC POTOHA bubnuoteka [{OK https://m.edsoo.ru/7tb307ec
®otordpdext. OnpiTer A. T

97 CroneroBa. 3aKOHBI bubmuoreka I{OK https://m.edsoo.ru/8c68e5b9
dotorddekra
VYpaBHeHue DitHIITEHA 17151

98 dotorddekra. "Kpacnas bubnmnoreka [{OK https://m.edsoo.ru/01ef4556
rpanuna” Gotorddexra

99 Jlapnerue ceta. Omerret I1. Bu6mmoreka LIOK https:/m.edsoo.ru/64b4966

H. JleGeneBa



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb

100

BoHOBEIE CBOMICTBA YaCTHIL

bu6mmoreka IIOK https://m.edsoo.ru/f59cfcec

101

Bomnsl ne bpoina. Jlnuna
BOJIHBI J1e bpois u pasmepsl
00J1aCTH JOKAIU3aLluU
JBUKYLICHCS YaCTHUIIbI

bubnuoteka L{OK https://m.edsoo.ru/5df8bafl

102

KopnyckynsipHO-BOIIHOBOU
Iy aau3Mm

Bbu6nuoreka LIOK https://m.edsoo.ru/8ccab62a

103

Judpaxius 37eKTPOHOB Ha
KpHUCTajiax

bu6nuoreka LIOK https://m.edsoo.ru/30dbal8c

104

Cnenuduka u3mepeHuit B
Mukpomupe. CooTHOLIEHUs
HEOIPEEIEHHOCTEN
I'eiizenbepra

bu6mmoreka IIOK https://m.edsoo.ru/65783dec

105

Pemenue rpaduaeckux
3a1a4

bu6mmoreka IIOK https://m.edsoo.ru/e70195bd

106

Pemenne pacu€THbIX 3a1a4

bu6mmoteka IIOK https://m.edsoo.ru/ee9b3182

107

KonTponbHas padbota no
temaM: "OcHoBel CTO",
"KopnyckynsipHO-BOIHOBOMI
nyanuzm"

bubnuoteka LHOK https://m.edsoo.ru/c3de891a

108

OneITHI 10 UCCIIEOBAHUIO
CTPOEHHS aToMa.
IInanerapHas moxens aroma
Pesepdopna

bu6nuoreka LIOK https://m.edsoo.ru/312b750a

109

IToctynarter bopa

bu6nuoreka LIOK https://m.edsoo.ru/404dfa9a

110

Buppel cnekrpoB. CriekTp
ypOBHEH SHEprUu aTomMa
BOJIOpOAA

bu6nmoreka IIOK https://m.edsoo.ru/cf74bl 1a



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
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111

CnoHTaHHOE U
BBIHYKJICHHOE W3JTyYCHHE
cBeTa

bu6mmoreka LIOK https://m.edsoo.ru/f945d85¢

112

Jlazep

bubmmoreka [IOK https://m.edsoo.ru/2288a0c4

113

Hyxionnas mozens saapa
I'eiizenoOepra-lBaHeHko.
3apsig 1 MaccoBOE YHCIIO
sapa. M3oromnsl.
PannoakTuBHOCTH

bubnuoteka LJOK https://m.edsoo.ru/34ada5de

114

3aKOH paii0aKTUBHOTO
pacnana. CBoiicTBa
HMOHU3UPYIOLIETO U3ITYUEHHUS.
BnusiHue paguoakTUBHOCTH
Ha JKHBbBIE OPTaHU3MBI.
Jo3umerpus

bubmuoreka I{OK https://m.edsoo.ru/aab98bef

115

OHeprus CBA31 HyKJIOHOB B
saape. SlnepHsle CUIIbL.
Hedext maccol sipa.
Snepubie peakuuu. AnepHoie
peaktopsl. [Ipobiembr
YIIPABISIEMOTO
TEPMOSIACPHOTO CHHTE3a.
DKOJIOTrM4ECKHE aCIEKThI
pa3BUTHSA SAECPHOU
SHEPreTHUKU

bubmuoreka [{OK https://m.edsoo.ru/ff1758d0

116

Meroas!l perucTpanuu u
HCCIeN0BaHusA
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE

bubmmoreka IIOK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/f945d85c

B3aUMOJICUCTBUS. baproHsl,
ME30HBI U JIENITOHBEI.
[Ipencrasienue o
CrangapTHOI MOAEIH.
KBapk-riiroonHast Moieinb
aZpOHOB

117

®du3uka 3a npeaeaaMu
CrangapTHON MOAEIH.
Témuas matepust U1 TEMHast
sHeprusa. EnuHCcTBO
(hbU3UYECKOI KapTUHBI MHpa

bu6mmoreka IIOK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTUS
aCTPOHOMUU. 3HAUYCHHE
aCTPOHOMHUU

bu6mmoreka IIOK https://m.edsoo.ru/ad73e145

119

[IpuMeHHMOCTB 3aKOHOB
(bu3HuKY 1715 OOBSICHCHUS
MIPUPOIBI KOCMUYECKUX
00BeKTOB. MeTO 1B
ACTPOHOMHUYECKUX
HUCCIIETOBAaHUN

bubnuoteka [{OK https://m.edsoo.ru/39¢44028

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOTIHI,
paznoTeNeCKOIHI,
BHeaTMoc(epHas
aCTPOHOMHS

bu6mmoreka LIOK https://m.edsoo.ru/4877aale

121

Bun 3Bé€3aH0rO0 Hebda.
Co3Besnusi, spkue 3BE31pbl,
IIaHETHhI, UX BUAUMOC
JIBIDKCHUE

bubmuoreka I{OK https://m.edsoo.ru/aac588eb



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e

122

ConHeuHas cucTeMa.
Counurte. Conneunas
aKTUBHOCTH. VICTOUYHHK
sHeprun CoJiHIIA U 3BE3]T

bu6mmoreka LIOK https://m.edsoo.ru/22748eb4

123

3BE3bI, X OCHOBHEIE
XapaKTEPUCTHUKHU.
Jnarpamma "crieKTpangbHbIN
KJIacC — CBETUMOCTH"

bu6mmoreka LIOK https://m.edsoo.ru/42169944

124

3Be3 bl TIIaBHOM
IOCJIEI0BATENBHOCTHA

bubnuotexa [JOK https://m.edsoo.ru/b3cb766¢

125

BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE
MIPEJICTABICHUS O
MIPOUCXOXKICHUU U
spomonuu CoHIA ¥ 3BE3.
OTansl )KU3HU 3BE3]

bubmuoreka I{OK https://m.edsoo.ru/d09da494

126

Mnineuynsiii [1yTe — Hama
lNanakTuka. TUIbI rajJakTUK.
UYépHble ObIpHI B sApax
TaJIAKTUK

bu6nuoreka LIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Pacmvpenue
Bcenennoii. 3akon Xa00u1a.
Teopus bosbiioro B3peisa.
PennkroBoe uznyuenue

bu6nmoreka LIOK https://m.edsoo.ru/3dbdf0d2

128

MacmrabHasi CTpyKTypa
Bcenennon. MeraranakTuka

bu6nmoreka LIOK https://m.edsoo.ru/ce234633

129

Hepeménnsie mpobieMbl
aCTPOHOMHU

bu6mmoreka LIOK https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/d37d9ffe
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130

DU3NYECKUN TPAKTUKYM I10
teme "UccienoBanue
MAardUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB'" WIIH
"UcciaenoBanre CBOHCTB
(heppoMaruHeTukoB" UK
"UcciaenoBanue IeHCTBUI
MMOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

bu6nmoreka LIOK https://m.edsoo.ru/67361aef

131

DU3NYECKUN TPAKTUKYM T10
teme "M3mepeHue cuiibl
Awmmnepa" wim "M3yyenue
3aBUCHMOCTH CHJIBI AMIiepa
OT CHUJIbI TOKA" WU
"OnpeneneHne MarHUTHOU
WHIYKUIHUUA Ha OCHOBE
n3MepeHus cuiibl Amiepa"

bu6nmoreka LIOK https://m.edsoo.ru/fcae91e¢9

132

®U3NYECKUN TPAKTUKYM I10
teme "UcciaenoBanue
SIBJICHUS DJICKTPOMAarHUTHOM
WHIYKUUU" WIH
"Onpenenenne MHAYKIUU
BUXPEBOTO MarHUTHOTO
noJs"

https://m.edsoo.ru/c36658da

133

®U3NYECKUN TPAKTUKYM I10
teme "UcciaenoBanue
SIBJICHUSI CAMOUHTyKIINHU"
nmu "Coopka MoJiean
AIEKTPOMArHUTHOTO

bubmuoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/67361aef

reseparopa"

134

@u3HYECKU NPAKTUKYM 110
teme "M3mepenue nepruona
CBOOOAHBIX KOJeOaHu
HUTSHOTO U MPYXUHHOTO
MAasiITHUKOB"

bu6mmoreka LIOK https://m.edsoo.ru/5d159d35

135

@uU3HYECKUI NPAKTUKYM 110
teme "l[IpeoOpazoBanue
SHEPTHUH B MPYKUHHOM
MasTHHUKE"

bubnuotexa LHOK https://m.edsoo.ru/a28026bd

136

®u3HYECKUl IPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
HIOCJIE10BATENBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIlIKy U pe3ucTop” win
"UccnenoBanue paboThI
WCTOYHUKOB CBETa B IICTIH
MIEPEMEHHOT0 TOKa"

bubnuoteka L{OK https://m.edsoo.ru/89dc2d90

137

PuU3HYECKUI NPAKTUKYM 110
teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

bubnuoteka [JOK https://m.edsoo.ru/b100661a

138

Pu3HYECKUl IPAKTUKYM 110
teme "U3mepenue
II0Ka3aTesl PEIOMIICHUS
crexna" win "l[lonyuenue
M300pakeHUs B CUCTEME U3
MJIOCKOTO 3€pKajia U JIMH3bI"

bu6nmoreka LIOK https://m.edsoo.ru/42569eal

139

DU3NYECKUN TPAKTUKYM T10

bu6nuoreka LIOK https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/a28026bd

teme "UccienoBanue
3aBUCUMOCTH (POKYCHOTO
paccTosHUS OT BEIIecTBa (Ha
MpUMeEpPE KUIKUX JIUH3)" WIn
"U3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAOIINX
uH3"

140

DU3NYECKUN TPAKTUKYM I10
teme "HaGmonenue
nudpaknuu, nHTepepeHInn
U noJsipu3anuu csera'

bu6mmoreka IIOK https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPaKTUKYM 110
teme "Onpenenenue
HMITyJIbCA U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
(dboTorpadusm TpeKkoB
3apsOHKEHHBIX YaCTHIL B
MarHuTHOM TioJie)"

bu6mmoreka LIOK https://m.edsoo.ru/63756¢47

142

@u3nYeCcKUil NPAKTUKYM 110
teme "M3mepenne
nocrossHHOM [Inanka Ha
OCHOBE HMCCJIEIOBAHUS
dhoTordpdexra" nnm
"UcciaenoBanue
3aBUCUMOCTH CHUJIBI TOKA
yepe3 CBETOANO OT
HanpspKeHus"

bu6mmoreka IIOK https://m.edsoo.ru/eb9 16182

143

@u3nYeCKUil NPaKTUKYM IO
teme "UccienoBanue

bu6mmoreka LIOK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737

CHEKTpPa pa3pe’keHHOro
aTOMapHOT0 BOJOPOJIa U
HU3MEpPEHHE TTOCTOSTHHON
PunGepra"

144

@u3nYeCKUil NPAKTUKYM 110
teMme "McciaenoBanue
PaaMoaKTUBHOTO (OHA C
HCIIOJIb30BaHUEM
nosumetpa" win "N3ydyenue
MOTJIOLIEHUS OeTa-4acTHIl
amroMuHueM"

bu6mmoreka LIOK https://m.edsoo.ru/c3dabebe

145

@u3nYeCKUil NPaKTUKYM 110
teme "HabOmronenus
3BE3QHOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX
MPUIIOKEHUN TSt
ONpeACIICHUS MOJ0KEHUS
HeOECHBIX 00BHEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHBIE CO3BE3/IHS
CesepHoro nosymapust 1
SIpKUE 3BE3/b1" WIN
"HaOnroaeHus B TeIECKOI
JlyHsl, IU1aHET, TYMaHHOCTEN
M 3BE3JIHBIX CKOIUICHHI"

bu6mmoreka IIOK https://m.edsoo.ru/1072021e

146

O000uIeHue 1
CUCTEMATHU3ALIUS 3HAHUM.

bu6nuoreka LIOK https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

Ponb ¢usuku u actpoHOMUM
B PKOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COLIMAIbHOMN U dTUYECKOH
chepax nesaTenTbHOCTH
YyeJoBeKa

147

O0600menue u
cucTeMaTu3als 3HaHuH.
Ponw u mecTo pusuku u
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOW KapTHHE MHpPa

bu6mmoreka [IOK https://m.edsoo.ru/18f19f7¢

148

O600mmenue n
CUCTEMAaTH3aINs 3HAHUH.
Ponb pusmueckoit Teopun B
hopmupoBaHUN
MpEJICTaBICHUMN O
(hbU3UIECKOi KapTHHE MUpA,
MecTo (pu3nuecKoi KapTHHBI
MHpa B 00ILIeM psay
COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O
pupoe

bu6mmoreka LIOK https://m.edsoo.ru/e7d400f4

149

O06001IeHNe 1
cUCTeEMaTu3alus 3HaHuH 110
teme "Kunematnka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O0001IeHne 1
CUCTEMAaTH3aINs 3HAHUH 110
teme "Kunematnka"

bu6mmoreka IIOK https://m.edsoo.ru/4e31b507

151

O06006111eHE U

bu6mmoreka LIOK https://m.edsoo.ru/2dfbafc5



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/18f19f7c

cUCTeEMaTU3alus 3HaHUH 110
teme "JIlunamuka"

152

O0600mmenue u
CUCTEMAaTH3aINs 3HAaHUH 110
teme "CraTrka TBEpIOTO
Tena"

bu6mmoreka LIOK https://m.edsoo.ru/3cca482e

153

O06o0061IeHuE U
cHCTeMaTH3alus 3HaHUH 110
Teme "3aKOHbI COXpaHEHUs B
MexaHuke"

bu6mmoreka LIOK https://m.edsoo.ru/32a4d1a0

154

O06o061ieHue U
cHCTeMaTH3alus 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun"

bubnuoreka LHOK https://m.edsoo.ru/ed440ca8

155

O06o06meHue U
cUCTeMaTHu3aIus 3HaHUM 110
teme "TepMoauHamMuKa.
TennoBrie MaIMHb"

Bbu6nuoreka LIOK https://m.edsoo.ru/c63f7¢10

156

O06o01enue u
CUCTEMAaTH3aLMs 3HAaHUM 110
Tteme "ArperaTHble
COCTOSIHMS BEILIECTBA.
da30BbIe IEPEXOBI"

Bbu6nuoreka LIOK https://m.edsoo.ru/1d36b5b1

157

O6061eHue u
cHCTeMaTH3alus 3HaHUi 1o
Teme "OnekTpudeckoe nosue"

bu6nmoreka LIOK https://m.edsoo.ru/3bf0def9

158

O0001IeHne 1

bu6mmoreka IIOK https://m.edsoo.ru/71453ee6



https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
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cUCTeEMaTU3alus 3HaHUH 110
teMe "TlocToSHHBIH
3JIEKTPUYECKUMA TOK"

159

O0600mmenue u
cHCTeMaTH3amus 3HaHUH 110
Tteme "TOKHU B pa3NuyHbIX
cpenax"

bu6mmoreka IIOK https://m.edsoo.ru/3d40077a

160

O0001IeHue U
cUCTeMaTU3alud 3HaHUU 110
teme "MaruutHoe moJe"

bubnuoteka L{OK https://m.edsoo.ru/3b4c06ae

161

PesepBHBIil ypOK.
O06o0enue u
CUCTEMaTU3aLMs 3HAHUN 110
Teme "DIIeKTpOMarHuTHast
UHIYKIUs"

bu6mmoreka LIOK https://m.edsoo.ru/053¢2248

162

PesepBHBIil ypOK.
O06o061ieHuE U
cUCTeMaTH3aIus 3HaHUM 110
TeMe "MexaHHuYeCKHe
KoncOanms"

bubmuoreka I{OK https://m.edsoo.ru/d6310bfd

163

PesepBHBIi YypOK.
O06o01enue u
CUCTEMATH3aLMs 3HAHUM 110
Teme "DJIeKTpOMarHUTHbIE
kosneOaHus"

bu6nuoreka LIOK https://m.edsoo.ru/5¢2bb83d

164

PesepBHblii ypoK.
O06o06mcHuE U
CHCTEeMAaTH3alys 3HaHUH 110
TeMe "MexaHHUeCKHE U

bubmuoreka L{OK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a

3JIEKTPOMATrHUTHBIE BOJTHBI"

165

PesepBHBIit ypoK.
O0600mmenue u
CUCTEMAaTH3aINs 3HAaHUH 110
teme "OnTtuka"

bubnuoteka L{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIil ypOK.
O06o0061IeHuE U
cCUCTEeMaTH3aINs 3HaHUH 110
teme "OcuoBel CTO"

bubnuoteka LHOK https://m.edsoo.ru/5beclc65

167

PesepBHBIil ypOK.
O06o06menne u
cucTemMaTu3alus 3HaHUH 110
teme "KopnyckymspHo-
BOJIHOBOM Jyayin3m"

bubnuotexa HOK https://m.edsoo.ru/f7¢59d38

168

PesepBHBIit ypOK.
O06o06meHue U
cUCTeMaTHu3aIus 3HaHUM 110
teMe "dPusnka aroma"

bu6nunoreka LIOK https://m.edsoo.ru/1f511654

169

PesepBHblii ypoK.
O06o06mcHuE U
CHCTEeMaTU3alys 3HaHUH I10
TeMe "Pu3nKa aTOMHOTO
sIIpa U 3JIEMEHTAPHBIX
vactul"

bu6nuoreka LIOK https://m.edsoo.ru/905¢5¢ce0

170

PesepBHblii ypoK.
O06006111EH1E U
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MPOBEPSAEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIBHOM ITPOI'PAMMBI 10 KJIACC

Kon
MPOBEPAEMOTO
pe3yJjbTara

10.1

IIpoBepsieMble MpeMeTHBIE Pe3YJIbTATHI 0CBOEHHUSI 0CHOBHOM
00pa3oBaTebHOI MPOrpaMMbl CpeTHEro 0011ero 00pa3oBaHusl

JleMoHCTpHpOBaTh Ha TIPpEMEpPax pPOJIbL W MeCTO (GHU3HKH B (QOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON JIEATEIIbHOCTH JIIOAEH

10.2

YuuTeiBaTh ~ TpaHUIBl  MPUMEHEHUS  W3YYCHHBIX  (PU3WYECKUX  MOJIEICH:
MaTepuallbHasl TOYKa, MHEpIHAaIbHas cUcTeMa OTcuéTa, abCONOTHO TBEPIOE Telo,
WJeaJbHbIM ra3; MOJAEIHU CTPOCHHUS Ta30B, KUIKOCTEW M TBEPIBIX TEJ, TOYEUHBIN
AJIEKTPUYECKHH 3apsa — IPH PeIIeHNH (PU3UICCKUX 3a1ad

10.3

PacmiosnaBath Qusnueckne sABIEHUS (MPOIECCHI) M OOBICHITH WX HA OCHOBE
3aKOHOB MEXaHUKH, MOJCKYJISPHO-KUHETHYSCKOW TEOPUH CTPOCHHUS BEIIECTBA U
QJICKTPOAUMHAMHKHU: PABHOMCPHOC U PAaBHOYCKOPECHHOC HpﬂMOHI/IHGﬁHOC JABHXCHHUC,
cBOOO/IHOE TaJieHUe Tell, ABM)KEHHE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJCHCTBUE
Ter; muddysusi, OPOYHOBCKOE IBMKEHHE, CTPOCHUE JKHIKOCTEH M TBEPABIX Tel,
W3MEHEHHE 00BhEMa TeNl NP HarpeBaHUHU (OXJIAXKICHHH), TEIIOBOE PaBHOBECHE,
WCTIApCHUE, KOHJEHCAIMs, IUIABJICHUE, KPHUCTA/UIU3alus, KUIIEHUE, BIIAXXHOCTh
BO3ayXa, IMOBBIIICHUC MAaBJICHUA Tra3da IpU €ro Harp€BaHWMU B 3aKPbBITOM COCYIC,
CBsI3b MEXJIY HapaMeTpaMu COCTOSIHUS Tra3a B H30IMPOIeccax; JJIEKTpU3alus Tell,
B3aUMOJICHCTBHE 3apsI0B

10.4

OnwuceiBaTh MEXaHHYECKOE JBIKCHUE, HWCIONb3Yysd (U3NYecKkne BEIWYHHBL:
KOOpAWHATA, IyThb, IEPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, CHIa,
UMITYJIBC T€Jla, KMHETUYECKAas SHEPrys, NOTCHLUAIbHAS 3HEPrUs, MEXaHUYECKas
pabota, MexaHM4YecKas MOIIHOCTb;, IIPM ONMCAaHMM IPaBWIBHO TPAaKTOBATh
(U3NUECKUl CMBICT HWCIONB3YeMbIX BEIMYMH, WX OOO3HAUYeHUs M EeIWHHIBI,
HAXOMUTh (QOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYNHAMU

10.5

OnuceBaTh N3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIJIOBBIE SIBICHHUSA, UCIOIB3Ys
¢u3nuecKkue BENMYMHBL JABJICHHE Tra3a, TeMIepaTypa, CPEAHAs KHHETHYeCKas
DHEPIUs XaOTHYECKOrOo IBMIKEHHUS MOJIEKYJ, CPEIHEKBagpaTH4YHAsA CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEpPrus, padoTa rasa, KodQQHUIUeHT
II0JIE3HOT'O JIEHCTBUS TEIUIOBOIO ABUIATENS; IIPU ONMCAHUM IPABUWIBHO TPAKTOBATH
(u3NUECKUil CMBICT HCIOJNB3YeMbIX BEIMYMH, WX OOO3HAUYEHUs M EIWHHIBI,
HAXOIUTh (OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH
BEIIMYMHAM

10.6

OnuceiBaTh H3yYEHHBIE HJICKTPUYECKHE CBOWCTBA BEILECTBA M DJICKTPUYECKHUE
sIBICHUSL (IIPOLIECCHI), MCIONBb3YSd (HU3MUYECKHE BEIMYUHBL: DIICKTPUUYECKUH 3apsil,
JJIEKTPUYECKOE TIOJIe, HAMPSDKEHHOCTH TMOJIS, TMOTEHIMAJ, PAa3HOCTh MOTEHILIMANIOB;
Opyd ONHCAaHUM MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUH CMBICT HCHOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHHUIBI;, YKa3blBaTh (OPMYIIbI, CBS3BIBAIOIIUE
JaHHYIO0 (PU3NYECKYIO BEJIHMYUHY C APYTUMHU BEIMUUHAMHU

10.7

AHAJIM3UPOBATHh (1)I/I3I/I'-ICCKI/Ie IIPOLCCCHI U ABJICHUA, UCIIOJIB3Y @HSHHGCKI/IG 3aKOHBbI




U TIPUHIUIBL: 3aK0H BceMupHoro Ttsrorenus, I, II u III 3akonsr HeroTOHA, 3aKOH
COXpPaHEHHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHHUS HUMITYJIbCa, HPUHIIMII
CYHEPIO3ULIMA CWJI, NPHUHLUI PABHOIPABUS HHEPLUHMAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBI3b
CpeIHEeH KHMHETHYECKOW 3HEPTUM TEILIOBOTO JBIMIXKCHUS MOJICKYJ C aOCOJFOTHOMN
TEMIIepaTypo#,  TEpBBIH  3aKOH  TEPMOJAMHAMHKH;  3aKOH  COXPAHCHHS
SJEKTPUUECKOro 3apsiaa, 3akoH KyloHa; mpu 3TOM pa3iuuaTh CIOBECHYIO
(hopMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W YCIOBUA (TPaHHUIIBI,
001acTH) NPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPUHIIUITBI JEHCTBHA MAIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inuyaTh YCJIOBUSA MX OC30MAaCHOTO HCIIOJIL30BaHMS B MOBCCIHEBHOMN
KU3HU

10.9

BEINONHAT 9KCIIEPUMEHTBI TI0 UCCIICIOBAHUIO (PU3MUECKUX SIBIICHUH U TIPOIIECCOB C
HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHUH; Mpu 3ToM (HOpMYIUPOBAThH
mpobieMy (3a1ady) U THIIOTE3Y YIeOHOTO SKCIEPHMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIOAKEHHOTO 000PY/IOBaHHUS, IPOBOIUTH OIBIT U POPMYITHPOBATH BEIBO/IBI

10.10

OcCyIecTBIATh MPSMbIE U KOCBEHHbIE M3MEpEeHHs (PU3MUECKUX BEITUYWH; TP 3TOM
BI)IGI/IpaTI) OINTUMANBHBINA CcIIOCO0 HU3MEPCHHA U HUCIIOJIB30BAaTHL U3BCCTHBLIC MCTO/bI
OIIEHKH TOTPEUTHOCTEN U3MEpPEHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEIMYMHAMHU C HCIIOJIb30BaHUEM
OpSAMBIX HM3MEPEHHH; TPH 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (HKCHPOBAThH
pe3ynbTaThl MOMYYEHHON 3aBUCUMOCTH (PM3WYECKHX BEIWYMH B BHIE TaOIHIl U
rpaduKoB, IENaTh BHIBOJBI 110 pe3yIbTaTaM HCCIICAOBaHUS

10.12

Cobmoath npaBmiia 0€30MacHOTO TPY/a TIPH MIPOBEICHUH HCCIIEIOBAaHUN B paMKax
y4e0HOT0 IKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKON U MPOEKTHON JEeSTeNTbHOCTH
C HCTIOJIb30BaHNEM H3MEPUTENEHBIX YCTPONCTB H J1a00paTOPHOTO 000Dy IOBAHHS

10.13

Pemate pacu€THbIe 3amaum ¢ SBHO 3aJaHHON (PU3WYECKON MOICIBIO, HCITONB3YS
(u3nveckue 3aKOHBI W MPUHIMIBL, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/Ja4M BbIOMpAThH
(hm3nUIeCcKyr0 MOAEIh, BBIACIATH (PM3NYECKHE BETUIUHBI U (DOPMYIIbI, HEOOXOIMMBIE
Uig €€ peleHus,, MPOBOAUTh pacuéThl M OLIEHHWBATh PEAJBHOCTH IOIYYEHHOIO
3Ha4YeHUs PU3MICCKOI BETHYMHEI

10.14

Pemrate kadecTBEHHBIC 3aga4uu: BBICTpauMBaTb JIOTUYCCKU HCEIPOTUBOPCUYUBYIO
LUENOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonb3oBaTh npu pelieHHHd Y4YeOHBIX 3a/Ja4 COBPEMEHHBIE WH(POPMALOHHBIE
TEXHOJIOTHU ISl TIOWCKA, CTPYKTYPHPOBAHHSA, WHTEPHPETAINM W TPEICTABICHUS
yueOHOW M Hay4HO-HOMYJSIpHOH WHGOpPMAaLUK, TIOJyYCHHOHM M3 Pa3IudHBIX
MCTOYHUKOB; KPUTUYECKU aHAITM3UPOBATH MOTyYaeMyt0 HHPOPMAIHIO

10.16

[IpuBoaMTH TpHMEpPHI BKJIAJAa POCCHHCKUX W 3apyOCKHBIX YYEHBIX-(OU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE IPOLIECCOB OKPY’KAIOIET0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeopeTHUecKkue 3HaHMSA MO (DU3MKE B TOBCEAHEBHOW >KM3HU IS
obOecnieuenusi 0Oe30macHOCTH TpH OOpameHHH C TPUOOpPaMH M TEXHHYECKUMHU
YCTPOHCTBaMH, Ul COXPAHEHHUS 3A0POBbsl U COOJIIOACHUS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKpY>Kalolllel cpefie

10.18

Paborats B I'pynine € BBITOJHCHUEM Pa3JIMYHLIX COLMAJIbHBIX pOJ'IGfI, TJIAHUPOBATH




paboTy TpPYMIBI, pPAaNMOHATBFHO pACTpeneysTh OOS3aHHOCTH W IUTAHHPOBATh
JIESTENbHOCTh B HECTaHJIAPTHBIX CUTYallUAX, acKBaTHO OLEHUBATh BKJIAJ KaX10T0
W3 YYACTHHUKOB TPYTITHI B PEIIEHNE pacCMaTpUBAaEeMON IPOOIeMBI

11 KJIACC

Kon
NPoBepPsAEMOro
pe3yabTaTa

IIpoBepsieMble MpeAMETHBIE Pe3YJIbTAThI 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOII POrpaMMbl CpeIHEro oo1ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MOpUMEpPax pPOJdb M MECTO (HU3UKK B (HOpPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOH TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKON AESATEIBbHOCTH JIOJIEH, LEIOCTHOCTh W E€IUHCTBO
(hM3UYecKol KapTUHBI MHpa

11.2

VY4uThIBaTh TPAHULB!I NIPUMEHEHUS! W3YyUCHHBIX (PU3MYECKHX MOAEJEH: TOYeHHBIH
NEKTPUYECKU 3apsii, siAepHas MOJETIh aToMa, HyKJIOHHAsE MOJIENb aTOMHOTO sipa
TIpH perieHny (pr3mIecKux 3a1aq

11.3

Pacno3naBarp (usnueckue sABIeHUS (IpOIlECCH) W OOBACHATP MX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKH M KBAaHTOBOH (DM3MKHU: 3JIEKTpHUYECKas MPOBOANMOCTH,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJEKTPOMAarHUTHAasT MHAYKLUsS, JEHCTBHE MArHUTHOTO TIOAS Ha
NPOBOJHUK C TOKOM W JABIXKYILIMHCS 3apsifi, DJIEKTPOMArHWTHBIE KOJEOaHUS H
BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPAKCHUE, IIPEIIOMIICHUE,
uHTepdepeHuus, audpakuus W TONApH3auus  CBETa, AMCIEPCHs — CBETa,
¢doroanextpuueckuii 3pdekt (Pporoadderr), cBeToBOE NaBlicHUE, BOZHUKHOBECHHE
JMHEHYATOr0 CIEKTpa aromMa BOJOpPOJa, €CTECTBEHHass M  HCKYCCTBEHHAs
pannuoaKkTUBHOCTD

11.4

OnucelBaTh U3yYEHHBIE CBOICTBa BellecTBa (AJEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHE, ANEKTPUIECKYIO MIPOBOAUMOCTH pa3IMIHBIX cpen) u
3JIEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), HCTONB3Ys] (U3NUYECKUE BEITUUHHBL:
JNEKTPUYECKUN 3apsjl, CHIa TOKa, 3JEKTPUYECKOE HAINpPsDKEHUE, JIIEKTPHIECKOe
COTPOTHUBIICHHE, PA3HOCTH MoTeHnuaioB, J/C, paboTa Toka, HHIYKIMS MATHUTHOTO
mons, cuina Awmmepa, cuna JlopeHIla, WHIYKTHBHOCTh KaTYIIKH, 3SHEPTHs
JNEKTPUYECKOTO W MAarHUTHOTO TIOJNEH, TepHoJ W dYacToTa KoleOaHWd B
KoJieOaTelbHOM KOHTYpe, 3apsii M CWIa TOKa B TPOLEcCe TapMOHHUYECKHX
3NEKTPOMArHUTHBIX KOJleOaHud, OKYCHOE PACCTOSHHUE M ONTHYECKasl CHJIa JINH3EI,
MpH ONWCAHWU TMPABWILHO TPAKTOBAaTh (U3MUYECKUH CMBICI HCIIOIB3YEMBIX
BEIMYHMH, WX OOO3HAYCHUS W EIWHHIBL, yKa3blBaThb (HOPMYIBI, CBS3BIBAIOIIHE
JAHHYIO (PM3UYECKYIO BEMYHHY C APYTUMHU BEIMIHMHAMUA

11.5

OnuchiBaTh U3y4YEeHHbIE KBAHTOBBIC SIBICHUS M MPOIIECCHI, HCIONIB3Ys (hru3nueckue
BEJIMYMHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M 9acTOTa CBETA,
SHEPIHs ¥ UMITYJIbC (OTOHA, MIEPUOJ MOTypacaaa, SHEPrHs CBSI3H aTOMHBIX S/IEP;
Opyd  OMUCAHWU TPABUJIBHO TPAKTOBATh (U3UYECKUI CMBICT HCIOJNB3YeMbIX
BEIMYMH, WX OOO3HAYEHWS W EIWHWILI, YKa3bslBaTh (OPMYIIBI, CBSI3BIBAIOIIHE
JNaHHYI0 (PU3HYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHEC
(u3UYECKON BETHYUHBI




11.6

AHaTM3UpOBaTh (PU3UIECKUE TTPOIIECCHl U SBIICHUS, UCTIOIL3Y (PU3NIECKIE 3aKOHBI
M TNOpUHLOUNBL 3aKoH OMa, 3aKOHBI IMOCJIENOBATEIBHOIO U  MapajlieIbHOTO
COEJIMHEHUS] TPOBOJHUKOB, 3akoH Jlxkoyns — JleHua, 3aKOH 3JIE€KTPOMAarHUTHOU
WHIYKIUHU, 3aKOH IPSIMOJMHEHHOr0 pacnpOoCTPaHEHUs CBETA, 3aKOHBI OTPAKECHUA
CBETa, 3aKOHBI NPEJOMIICHUS CBeTa, ypaBHeHue OiHmTelHa 1 (otodddekra,
3aKOH COXPaHEHHWs DJHEPruu, 3aKOH COXPaHEHUsSI UMIIYyJIbCa, 3aKOH COXpaHEHHUs
AIEKTPUUECKOrO 3apsiia, 3aKOH COXPAaHEHHUs MAacCOBOIO 4HMCIa, MOCTyJaTel bopa,
3aKO0H PaTMOAKTUBHOTO pacraja; MpH dTOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MAaTeMaTU4YeCKOe BHIpAKECHHE U YCJIOBUS (TPaHUIBI, 00IaCcTH)
MIPUMEHUMOCTH

11.7

OHpCI[eJISITI) HaIrpaBJICHUEC BCKTOPAa HMHAYKIMUHW MArHuTHOI'O IIOJIA HNPOBOAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia

11.8

CTpouTh M OIHCHIBATH HM300pa’keHHE, CO3JaBAaEcMOC IUIOCKHM 3EpKaJIOM, TOHKOM
JIMH30U

11.9

BEINONHATE 9KCIIEPUMEHTBI 110 UCCIIEAOBAHUIO (PU3NUECKUX SBJICHUH U MPOLECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHHI; MpU 3TOM (OPMYJIUPOBATH
mpobneMy (3a1a4y) W THIOTe3y Y4eOHOTO AKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MPESIOKEHHOTO 000PYI0BaHUS, TIPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

OCyIIECTBIIATh NPSIMbIC U KOCBEHHBIE U3MEPEHUs (U3NYCCKUX BEIMYUH; MPU 3TOM
BBIOMPATh ONTHUMAIBHBIA CITOCOO M3MEpPEHHUS W HCIOJIb30BaTh M3BECTHHIE METOIIBI
OLIEHKH MOTPELIHOCTEN U3MEPEHUN

11.11

HccnenoBate 3aBHCMMOCTH (M3MYECKHX BEIMYMH C MCIOJIB30BAHUEM TIPSMBIX
W3MEPEeHH; TPHW 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJIbTAaTHI
MOJYYEHHOH 3aBHCUMOCTH (M3MYECKUMX BEJIMYMH B BUAE TaOuuL U Tpadukos,
JleJaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

11.12

CobnronaTs mpasuia 6€30mMacHOro Tpy/ia Py MPOBEJCHUN UCCIICIOBAHUN B paMKax
y4e0HOTO JKCIIEPUMEHTa, yI4eOHO-HCCIeIOBATEILCKOW 1 MPOSKTHON JesITeTbHOCTH
C HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB M 1aO0OPaTOPHOT0 000pyJOBaHUS

11.13

Pemate pacuérHble 3aaudl ¢ SBHO 3aJaHHOH (DU3NYECKOW MOAEIBIO, HCIIONb3YS
¢m3ryecKre 3aKOHBI Y MPHHIWIEL, HA OCHOBE aHaJH3a yCJIOBHS 3aJa4yll BHIOMpPAThH
(U3NUECKYIO0 MOJIEIb, BBIACTATH (PU3NYECKUE BETUUUHBI H (POpMyIIbl, HEOOX0AUMBIE
IUIsT €€ pelleHus, NMPOBOAMTH PACUYETHl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO
3Ha4YeHUs (PU3NIECKON BETUIMHBI

11.14

Pemiath kadecTBEHHBIE 3aJIa4M: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPCUUBYIO
LENOYKY PACCYKICHHWN C OMOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(br3UYecKue SIBICHIS

11.15

Hcnonp30oBaTh mpu pemieHnd y4eOHBIX 3aJad COBpEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH Ul TOHMCKa, CTPYKTypHUPOBaHUS, WHTEPIPETAllMM U MPEICTABICHUS
y4eOHOW W HAYYHO-TIOMYJISIpHOW WH(OpMaIMy, MOMYYCHHOW W3 Pa3UYHBIX
HCTOYHHUKOB; KPUTUYECKU aHAJIU3UPOBATH I10Jy4aeMyr0 HH(GOPMALIUIO

11.16

OOBSCHATh TPUHIUIBI ACWCTBUS MAIlMH, MPHOOPOB M TEXHUYECKHUX YCTPOKCTB;
pa3iruaTh YCIOBUS MX 0€30MACHOI0 UCTIOIh30BAHHS B TOBCEIHEBHOM XKU3HU

11.17

[IpuBomMTH TpHUMEPHl BKJIaJa POCCHMCKUX M 3apyOEXKHBIX YUEHBIX-(HU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIIECCOB OKPY)KAIOIIErO0 MHpPA, B Ppa3BUTHE
TEXHUKHU U TEXHOIOTUI




11.18

Hcnonp30BaTh TEOPETUHECKUE 3HAHMUA IO (PU3MKE B IOBCETHEBHOM JKU3HM UL
oOecrieueHusi 0e30MacHOCTH NpH OOpamieHWd ¢ NpuHOopaMH M TEXHHUYECKHUMHU
YCTpOMCTBaMH, AJISI COXPAHEHHUS 3/I0OPOBBS M COONIONEHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKpY’KalolIel cpene

11.19

PaGoTats B rpynme ¢ BBIIOJIHEHHEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh
paboTy TIpymIbl, palMoOHAIBHO pacCHpelesisiTh OOS3aHHOCTH U  IUIAHHPOBAThH
JIeTENIbHOCTD B HECTAHAAPTHBIX CUTYalUsX, aeKBATHO OLCHUBATH BKJIAJ KaXXI0TO
13 YYaCTHHUKOB TPYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIEMEI




HPOBEPSAEMBIE 3JIEMEHTBI COAEP)KAHUS

10 KJIACC

Kon Kox nposepsiemoro

pasaeiaa 3JIEMEHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

OU3UKA U METOAbI HAYUHOI'O ITO3HAHU A
®usuka — Hayka o npupoje. HaydHbie MEeTO/ bl TTIO3HAHUS
1.1 OKpy:Karolero mMupa. Ponb 3kcnepuMeHTa UM TEOpUU B
MIPOIIECCE MTO3HAHMS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE
1 MopnenupoBanue (U3MYECKUX SIBICHUN M TIPOIIECCOB.
Hayunsle runore3sl. @PuU3WyYeCKUE 3aKOHBI U TEOPHUHU.
12 I'paHunpl  OPUMEHHMOCTH  (U3MYECKMX  3aKOHOB.
' [Ipuamun  coorBeTcTBUA. Poinhb W MecTo (U3HKH B
(bOopMHPOBaHMH COBPEMEHHOW HAyYHOH KapTHHBI MUPA, B
MIPAKTHYECKON JESATETFHOCTH JIIO IeH
2 MEXAHUKA
#HHPar#t##KUHEMATHUKA
Mexanngeckoe JIBUKEHHUE. OTHOCUTENBHOCTD
2.1.1 MEXaHUYECKOTO JIBUKEHUS. Cucrema orcuéra.
Tpaexropus
[Iepemenienue, CKOpPOCTb (cpennas CKOpOCTb,
)12 MTHOBEHHasi CKOPOCTh) M YCKOPEHHE MaTepHalbHOU
o TOYKHM, HUX TMPOEKIHUH Ha OCH CHUCTEMBI KOOPAHHAT.
CrnosxeHue nepeMelieHnii U cokeHHue CKOpOCTei
PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MPSMOJIMHEWHOE
213 JBIOKeHne. | pa ki 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
o YCKOPEHUS, TyTH W MEPEMEIICHUS MaTepUalbHOW TOYKH
OT BPEMEHHU
21 2.1.4 CroOomHOE TazieHue. Y CKOpeHUe CBOOOAHOTO TTaeHUS
KpuBonuneitnoe naBuxeHue. PaBHOMEpHOE JBUXEHUE
215 MaTepUaJIbHOM TOYKHM IO  OKPYXKHOCTH.  YTJoBas
o CKOpPOCTb, JIMHEWHAas CKOpOCTh. IlepHom © YacToTa.
LeHTpOoCcTpeMUTENBHOE YCKOPEHUE
216 TexHuueckue  yCTpPOHCTBA:  CIOHUAOMETP, JABHKCHHE
o CHapA/0B, LIEMHbIE ¥ PEMEHHBIE NTepelaun
[Ipaktnueckue  pabotel. M3mepeHne  MrHOBEHHOM
ckopocth. MccnenoBanne COOTHOMICHHUSI MEXIY MyTSIMH,
MPOUJEHHBIMU TEJIOM 3a I[OCIEI0BATEIbHBIC paBHBIC
2.1.7 MIPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM ABUXECHUU
C HayalbHOW CKOpPOCTBIO, paBHOH Hymwo. M3ydenue
JIBIDKEHUS 1IAapUKa B BA3KOM KuAKOCTU. M3yueHwue
JBIKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO
2.2 ##Part## IMHAMUKA




Ilpunnun otHocuTensHocTH [anmumnes. IlepBblid 3akoH

221 .
Herorona. MnepumanbHble cucTeMsl OTCUETA
222 Macca tena. Cuna. [IpyHINT Cynepno3uun Cui
Bropoii 3akon HplooToHa 1 MaTepuanbHON TOYKH B
223 uHepuuanbHoil cucreme orcuéra (MCO). Tpernii 3akoH
HeroToHa 11 MaTepHaIbHBIX TOYEK
oy 3akoH BcemMupHoro taroteHus. Cuna Tsokectu. [leppas
- KOCMHUecKasl CKopocTh. Bec Tena
2.2.5 Cuna ynpyroctd. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS
226 u cwia Tpeaus mokos. Koaddumuent tpenums. Cuma
o CONPOTHUBJIEHHUS MpPHU JBWKECHUU Tela B JKUIKOCTH WIH
rase
297 IloctynarenpHOE U BpamiareabHOe IBUKEHHE aOCOIIOTHO
o TBEPIOTO TeNa
2938 MoOMEHT cuIBl OTHOCHTENBHO OCH BpameHus. [lmedo
- cwibl. ¥YcnoBus paBHoBecHs TBEpaoro tena B MCO
229 TexHudeckne yCTpoicTBa: TOAIIMIHMUKY, JIBUKEHHE
o HCKYCCTBEHHBIX CITyTHHKOB
IIpakTnueckue pabotel. M3yuenune aBmkeHUs Opycka Mo
HAKJIOHHOW MJIOCKOCTH MOJ, AEHCTBUEM HECKOIBKUX CHIL.
Hccnenosanue 3aBHCHMOCTHU cuI YIPYTOCTH,
2.2.10 BO3BHHKAIONUX B IePOpMUPYEMOIt TIPYKUHE U PE3NHOBOM

oOpa3sie, oT BenuuuHbl uX jaedopmanuu. MccnenoBanue
YCJIOBUM paBHOBECHUS TBEPJOTO Tejla, HMMEIOLIEr0 OCh
BpAaICHUS

23

###Par###3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHy.]'ILC MaTepPIaJ'IBHOfI TOYKH, CUCTCMbI MaTCPUAJIbHBIX

2.3.1 TOYeK. IMITyJIbC CHITBI M U3MEHEHUE UMITYJIbCa Tela
232 3akoH coxpaHenuss wumnyisca B MCO. PeaktuBHOe
h JIBUYKEHUE
233 Pabota cubl
234 MOIIHOCTE CHJIBI
235 Kunerndeckas sHeprusi MaTepuabHOM TOUKH. TeopeMao
o KUHETUYECKOU SHEPIHU
[MoTteHuuanpHass dHeprus. I[lOTeHIMANbHAS — JHEPrHs
2.3.6 ynpyro neGopMUPOBaHHOW TPy HUHBI. [loTeHIMaTbHAS
SHEPTrusi Teja BOIM3H MTOBEPXHOCTH 3eMITH
[ToTeHuanbHple W HENOTEHUIHMAJbHbICe CHIbl. CBs3b
539 paboThl  HEMOTEHIHANBHBIX CHI C  H3MCHCHHEM
o MEXaHUYECKOH SHEPTUH CUCTEMBbI Tell. 3aKOH COXPaHEeHHSI
MEXaHHYECKOH YHEPTUH
2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHUUECKHE YCTPOMCTBA: JBUKEHHE PAKET, BOIOMET,




KOTep, NPy>KUHHBINA THCTOJIET

2.3.10

IIpaktrueckue paboTel. M3ydeHHE CBSI3U CKOPOCTEH Tem
npu Heynpyrom ynape. HccienoBaHue CBs3M padOTHI
CHUJIBI C U3MEHEHUEM MEXaHUYECKOU OHEPTHHU TECJ1a

MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OCHOBHbBIE  TIOJIOXKEHHSI ~ MOJIEKYJSpHO-KHUHETHUYECKOU
teopun. bpoyHoBckoe asmxenue. Juddysmsa. Xapakrep
JIBUKCHUS U B3aUMO/JICHCTBYSI YaCTHII BEIIECTBA

Mogenu cTpoeHHs Ta3oB, KXUIKOCTEH M TBEPIBIX TENT U
00BsICHEHNE CBOICTB BEIECTBA HA OCHOBE DTHUX MOJEIEH

Macca wmonekyn. KomuuectBo BemiectBa. IlocTosiHHas
ABorazapo

TennoBoe paBHOBecue. Temmeparypa U €€ HU3MEpEHUE.
[ITxana Temneparyp Llenbcus

Mogens wuneansHoro rasza. (OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KHHETHYECKON TEOPUH HIICATBHOTO ra3a

AOcomoTHas ~ TeMmrepaTypa Kak ~ Mepa  cpemHei
KMHETHYECKOH SHEpruM TEIUIOBOTO JABMXKEHUS YaCTHIL
ra3a. [IIkana temneparyp KensBuna

VYpasuenue Knaneiipona — Menneneena. 3akon JlanpToHa

I'azoBble 3aKkoHBL. M30mpolreccsl B HJ€albHOM rase ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BEILECTBA:  H30TEpMa,
n30Xx0pa, n3o00apa

TexHu4eCcKHe yCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue pabotel. M3MepeHune macchl BO3ayxa B
KJ1accHOM komHare. MccnenoBaHue 3aBUCUMOCTH MEXKIY
rapaMeTpaMy COCTOSIHHS Pa3peKeHHOTO ra3a

3.2

OCHOBBI TEPMOIMMTHAMUKUA

3.2.1

TepMmoguHamuyeckass cucreMa. BHYTpEHHSIT SHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS

322

KonmuuectBo TemmoTsl u pabora. BHyTpeHHsist Heprus
OJIHOATOMHOT'O HJI€aJIbHOTO ra3a

323

Buapl Teronepenadn: TEIUIONPOBOIHOCTh, KOHBEKITHS,
U3IIy4YCHHUE. TennoémkocTh Telna. VnenbHas
TCINIOEMKOCTh BeIecTBa. PacdyéT KoaudecTBa TEMIOTHI
TIPH TETUIOTepeIaye

324

[MepBbiii 3aKOH TepMOTUHAMUKH. [IpuMeHEeHUEe HepBOTO
3aKOHa TEPMOAMHAMHKH K m3omponeccaMm. [ paduueckas
WHTEpIpeTaIs paboTel ra3a

3.2.5

TemnoBble MamuHbl. [IpUHIMNBI JEUCTBUSA TEIIOBBIX
MammH. [IpeoOpa3oBaHus 3HEPrUM B  TEIJIOBBIX
MmamuHax. KodhdunueHnT nojae3Horo AeUcTBus (anee —
KIIJ) rermoBoii mammnsbl. [ukn Kapro u ero KIT/{




Btopoit 3akom  TepMmoamHamukd.  HeoOpaTtmMocTh

3.2.6 MpOLECCOB B Mpupoae. TemioBele  JBHUTaTENU.
Oxojorudeckue npoOaeMbl TeTII0IHEPTeTHKH
397 TexHuueckre yCTpONCTBA: JBUTaTellb BHYTPEHHETO
o CropaHus, ObITOBOM XOJOJWIBHHUK, KOHIUIIKOHED
1938 [IpakTuueckue paboTHL N3mepenue yAEIbHON
o TETIIOEMKOCTH

##Par#t## AT PE[’ATHBIE COCTOSHIMA BEIHLIECBA. ®A30BBIE IIEPEXO/IbI

Hapoo6p a30BaHUC W KOHACHCAIH:. I/IcnapeHI/Ie n

3.3.1 KWIIEHHEe.  YJAedbHas  TemioTa  1apooOpa3oBaHMUS.
3aBUCUMOCTD TEMIIEPATYPhI KUIIEHUS OT JaBJICHUS
339 AOcomoTHasE W OTHOCHUTEIbHAs BIAXHOCTH BO3AyXa.
o HacpImmeHnsIit map
Teépmoe Teno. Kpucramnmueckue u amopdHbIE Telna.
333 AHU30TpONUS CBONUCTB KpUCTAIIOB. JKUAKHE KPUCTAILIIBI.
33 CoBpeMeHHbIE MaTepUabl
334 [InaBnenne w KpuctajulMzanus. YIelbHas TemioTa
o wiasseHus. Cyomumanust
3.35 YpaBHeHHE TeTIOBOTO OajaHca
TexHuyeckrue yCTpOWCTBA: TUTPOMETP U IICUXPOMETP,
336 KaJOpUMETP, TEXHOJOTHH IIOJNYyYEHHUS COBPEMEHHBIX
o MarepuajoB, B TOM YHCJIC HAHOMATEPUAIIOB, W
HaHOTEXHOJIOTUH
3.3.7 IIpakTrueckue padboTh. M3MepeHne BIaKHOCTH BO3ayXa
4 QJIEKTPOJJMHAMUKA
##HPar#t##IJIEKTPOCTATUKA
411 OnexTpuzanusa Ten. DieKTpudeckuil 3apsia. JlBa Buaa
o SJIEKTPUYECKHUX 3apsiIOB
4.1.2 [IpoBOHUKH, TUAIEKTPUKH U MOTYIIPOBOJHUKH
4.13 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTr0 3apsiaa
4.1.4 Bzaumoneiictue 3apsinoB. 3akoH Kynona
OnekTpuyeckoe mosie. Hanpsok€HHOCTh 3JIEKTPUYECKOTO
4.1.5 nosid. 1Ipunnun cyneprnozunuu. JIMHUKM Hanps>KEHHOCTH
4.1 3NEKTPUYECKOTO T0JISL
416 Pabora cun anexTpocratudeckoro mois. IloTeHmmal.
o Pa3HOCTh MOTEHLIMAJIOB
417 [lpoBogHMKM W [OUDICKTPUKM B IIOCTOSIHHOM
o 9IICKTPUYECKOM T10JIe. JIudIeKTprudecKast IPOHUIIAEMOCTh
ONeKTPOEMKOCTb. Konnencatop. ONeKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJIGHCATOpa.  JHEpPrusi  3apsiKEHHOI'o
KOH/IeHCaTopa
41.9 TexHu4eckne ycTpOWCTBa: 3JIEKTPOCKOI, 3JIEKTPOMETD,

OJICKTPOCTATUYCCKAsA 3amura, 3a3C€MJICHHUC




AIEKTPOIIPHUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHUHBIH
MPUHTEP

4.1.10

[Ipaktuueckue paboTel. M3MepeHne 3IEKTPOEMKOCTH
KOHJICHCAaTOpa

H#HPar###ITOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcnoBus CylIeCTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO
Toka. Mctounuku Toka. Cuna Toka. [locTOSHHBIH TOK

422

Hampsokenue. 3akon OMa a7 ygacTka Henu

423

DneKTpuyecKoe COIPOTUBJICHUE. VY nensHoe
COIIPOTUBIICHUE BEIECTBA

4.2.4

HOCHCHOBaTeHBHOC, napauiCJIbHOC, CMCIIaHHOC
COCIUHCHUC ITPOBOJHHNKOB

4.2.5

Pabora anextpuueckoro Toka. 3akoH [xoyns — Jlenna

4.2.6

MOH_[HOCTB SJICKTPUYCCKOI'O TOKa

4.2.7

anekTpoaBrkymias cuna (manee — O3J[C) m BHyTpeHHEE
COTPOTHUBJICHHE UCTOYHHUKA TOKA. 3aKoH OMa JJIs OJTHOM
(3aMKHYTO¥) 7eKTpuIecKoi mernu. KopoTkoe 3aMbIkaHme

4.2.8

ONeKTpoHHass  TPOBOJUMOCTH  TBEPABIX  METAJIIOB.
3aBUCUMOCTb CONIPOTHUBJIEHUSA METAJIOB oT
temnepaTtypsl. CBepXIpOBOANMOCTD

4.2

429

OnexTpuyeckuil Tok B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
IYYKOB

4.2.10

ITomynpoBOAHUKH. CoOcTBeHHas u NpUMecHas
MPOBOJUMOCTh  HOJyNpoBoAHUKOB.  CBoiicTBa  p-n
nepexona. [TomyrpoBoIHUKOBEIE IPHOOPHI

4.2.11

DNeKTpUYEeCKHi TOK B JNEKTPONIUTAX.
DJEKTPOIUTHYECKAs TUCCOIMALMSL. DIEKTPOIIN3

4.2.12

Onekrpuyeckuid TOK B razax. (CaMOCTOSTENbHBIN U
HECAMOCTOATENBHBIM  paspsiA. Pasnuunble  THUIBI
caMocCTOsATeNbHOrOo paspsiaa. Momuus. [liazma

4.2.13

TexHuueckue yCTpPOMCTBA: aMmIepMeTp, BOJIBTMETP,
peocTtar, HCTOYHHKH TOKa, SJICKTPOHArpeBaTelIbHBIC
MPUOOPHI, DIEKTPOOCBETUTEILHBIE MTPUOOPHI, TEPMOMETP
COTIPOTUBJICHHUS, BaKyYyMHBIH JHOA, TEPMHUCTOPHI H
(hoTOpPE3UCTOPBI, IOTYIIPOBOAHUKOBBIH TUO/I, TAJIbBAHUKA

4.2.14

IIpakTueckue  paboTel.  M3yueHwe  CMemIaHHOTO
COCIMHEHHS PE3UCTOPOB.

M3mepenne OJIC HMcTOUHMKAa TOKa M €ro BHYTPEHHETO
comnpotusieHus. Habmonenue aniexkrponusza

11 KJIACC




Kon Konnposepsiemoro
IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
pa3aesa  3jieMeHTa
4 OJIEKTPOAMHAMUKA
###Par#tHHMAT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA S MHYKIA

431 IToctossHHble MarHuTHl. B3auMoaelcTBUE MOCTOSHHBIX
MAarHuTOB
MarnutHoe 1mosie. BeKTOp MAarHUTHOM HHIYKIUU.

439 ITpunnun CYIEPIO3ULIUH. JIunun MarHUTHOU
uHaykiuu. KaptuHa TuHUi MarHUTHON MHIYKIIUU TOJIS
MIOCTOSIHHBIX MarHuTOB
MarunuTHOE nose npoBoAHUKA ¢ TokoM. KapTuna nuHuit

433 MOJIsI JUIMHHOTO TPSMOTO TPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KATYIIKH € TOKOM. OIBIT
Opcrena. BzaumoseiicTBre NpoBOIHUKOB C TOKOM

434 Cuna AMmepa, e€ MOAYJb U HallpaBJIeHHE
Cuna Jlopenna, e€ Moaynb M HampaBieHue. J[BHkeHHe

435 3apsOKEHHOM YacTHUITHI B OJTHOPOJHOM MAarHWTHOM TIOJIE.
Pa6ora cuner Jlopenna

436 SIBneHue 3MEeKTPOMarHUTHON UHAYKIUH

437 [ToTok BEKTOpa MATHUTHOW UHITYKLIUU

43 438 OJC unaykuuu. 3aKOH 3JIEKTPOMArHUTHOM MHAYKLHU

®Dapanes
BuxpeBoe anektpuueckoe mnoine. OJC HMHAYKIMH B

439 TIPOBOTHUKE, JIBIDKYIIIEMCSI MTOCTYTIATEILHO B
OJTHOPOJTHOM MAarHUTHOM TOJIE

4.3.10 [IpaBuno Jlenna

4311 WunyktuBHocts.  SBnenue  camounaykuuu. OC
CaMOWHTYKIIHH

4.3.12 OHeprusi MarHUTHOTO TIOJIS KaTYIIKU C TOKOM

4.3.13 DNEeKTPOMAarHUTHOE MOJIe
TexHuyeckre YCTpONCTBA: TOCTOSHHBIE MAarHUTHI,

4.3.14 3JIEKTPOMArHUThl,  JJIEKTPOJBUTATENb,  YCKOPUTENIU
3JE€MEHTApHBIX YaCTHI], UHTyKIHOHHAS TICYb
[IpakTrueckne paboThl. M3ydeHne MarHUTHOTO TIOJS

4315 KaTyIIKKH C  TOKOM. Uccnenosanne  meiicTBUS
MOCTOSIHHOTO ~ MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW UHITYKIIUN

5 KOJIEBAHU A 1 BOJIHbBI
#H##Par#tHHMEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA
5.1 Konebarenvbhast cuctema. CBoOOIHBIE —KOJIEOAHUS.

5.1.1

lapmonmyeckne  komebanms.  Ilepwmonm,  d9acrtora,
amMIuTyaa u (asa xoaeOaHui




IIpyxuHHBIN MasTHUK. MaTeMaTHYECKUIl MaITHUK

YpaBHeHue rapMOHUYECKHUX KOJIeOaHMA.
KunemaTtudeckoen JUHAMUYECKOE OMKCAHUE
KOJIeOATEeTLHOTO ABUKCHUS

[IpeBparmenne SHEPTUU npu TaPMOHHUYECKHUX
konebaHusax. CBs3b aMIUIUTYNbI KOJNICOAHWH WCXOMTHOMN
BEJIMYUHBI C aMIUINTYJIaMH KojieOaHUN e€ CKOpOCTH U
YCKOpPEHUS

KonebarensHbri KOHTYP. CBoOoaHbIE
ANIEKTPOMArHUTHEIE KoieOaHWsi B HJCATHLHOM
KoJIeOaTeIbHOM KOHTYpE. Amnanorust MEXTY
MEXaHUYECKUMH H DJIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU.
®opmyna Tomcona

3akoH COXpaHCHUMA OHEpPruu B nacaJlbHOM
KOJIe0aTeTbHOM KOHTYPE

BriHYXIeHHBIE MeXaHWUYecKne KojieOaHus. Pe3oHamnc.
Pe3onanchas KpuBasl. BrinyxieHHbIE
OJICKTPOMArHMuTHLIC KoneOanus.

[Tepemennsii Tok. CHHyCOMANBHBIA IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) IIEPEMECHHOTO  TOKa. AMHJ’H/ITY}IHOG n
HeﬁCTBYIOHlCe 3HAa4YCHHEC CUJIbI TOKA 1 HAIIPSXKCHUA

5.1.10

Tpanrcdopmarop. IIpousBoacTBoO, nepenaya u
MOTPeOJICHUE AIEKTPUICCKON IHEPTUU. DKOJIOTUYCCKUES
PUCKH TP TIPOM3BOJICTBE DJICKTPUICCKON DHEPTHUHU.
KynpTtypa HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
NOBCEIHEBHON KU3HU

5.1.11

Texauyeckue yctpoiicTBa: celicMorpad, aeKTpUIECKUA
3BOHOK, JINHUHM JJIEKTpOIIepe1ad

5.1.12

[Ipaxktnueckue paboTel. MccrmemoBaHue 3aBHCHMOCTH
Meproaa MajblX KoJeOaHWil rpy3a Ha HUTH OT JUJITMHBI
HUTH B Macchl rpy3a. McciemoBanue mepeMeHHOro ToKa
B Iend W3  MOCIENOBaTENIbHO  COCAMHEHHBIX
KOHJIGHCATOpa, KaTyIIKH U pe3UcTopa

5.2

##PartHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHudecKkiue BOJHBI, YCIOBUSA PacCIpOCTpaHEHUS.

5.2.1 ITepuon. CkopocTh pacnpoCTpaHEHHUsI W JJIMHA BOJIHBI.
[Tonepeunsie U MPOAOIbHBIEC BOTHBI
599 HHHPar# WuTepdepenuus u T paKius
o MEXaHUYECKUX BOJIH
593 3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa.
o Tem6p 3ByKa
ONeKTPOMAarHUTHBIE  BOJNHBL.  YCIOBHS — W3Ty4YCHHS
594 JJIEKTPOMArHUTHBIX ~ BOJH. B3aumHas  opueHTanus

BekTopoB E, B ¥ v B 3JIEKTpOMarHUTHOM BOJIHE B
BaKyyMe




5.2.5

CBoiicTBa  DJEKTPOMAarHUTHBIX BOJIH:  OTPaKEHHE,
MIpEOMIICHUE, MoJIApU3anus, nudpaxys,
uaTepdepenius. CKOpocTb dIEKTPOMAarHUTHBIX BOJH

5.2.6

Illxana  3J€KTPOMAarHUTHbIX  BOJH.  IIpumeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHiune! paguocssa3u U TeneBuaeHus. Paguonokanus.
ONeKTpoMarHuTHOE 3arpsi3HEHUE OKPY KaloIIeH Cpe/Ibl

5.2.8

Texnuueckue yCTpocTBa: MY3BIKaJIbHBIE
HWHCTPYMEHTHI, yJIbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE
U MeOUIVHE, pajap, paguolNpHEMHUK, TEIEBU30pD,
aHTeHHa, tenedoH, CBU-meun

53

#HPart##HHOII TUKA

5.3.1

IIpsimonnHeliHOE pacrpocTpaHeHue CBETa B
onHOpoaHOM cpexe. JIyu cBera

532

OtpaxxeHue CBeTa. 3aKOHbI  OTPAXKEHHUS  CBETa.
[MocTpoeHune n300paXKeHMIT B IIIOCKOM 3epKalie

533

[IpenomiieHne cBeTa. 3aKOHBI TNPEIIOMJICHUS CBETA.
AOGCOIIOTHBIN MMOKa3aTelb MPEIOMICHUS

534

ITonnoe BHyTpeHHee oTpaxeHue. llpeaenbHbIN yrou
[IOJIHOT'O BHYTPEHHETO OTPAKEHUS

53.5

Hucniepcust cBera. CIIOXHBI cocTaB 0enoro cBera.

LBer

53.6

Cobuparomue U pacceuBaromue JUH3bI. TOHKas THUH3A.
@DOKyCHOE pacCTOSHHME W OITUYECKass CHJia TOHKOH
nmuH3bl. [locTpoeHne m300pakeHU B COOMpAIONINX U
paccenBaromux JuH3aX. DopMmyna TOHKOW JIMH3HL
VBenuuenue, 1aBaeMoe JUH30U

5.3.7

HpCZ[GJ'ILI NPUMCHHUMOCTHU FeOMeTpH‘IeCKOﬁ OIITUKH

53.8

Wutepdepennust  cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIONICHUST MakCHMyMOB M MHUHHMYMOB B
WHTEePPEPCHIIMOHHON KapTHHE OT JBYX CHH(pA3HBIX
KOT€PEHTHBIX NCTOYHUKOB

539

Hudpaxuus cera. udpakuuonHas pemeérka. Y cioBue
HaOMIOJEHNUS] TJAaBHBIX MAaKCHMyMOB TIpH TaJeHUHU
MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIMOHHYIO
pemeéTKy

5.3.10

ITonstpusanus ceera

5.3.11

Texuuyeckue ycTpoiicTBa: OdUkM, Nyma, (oroammapar,
[IPOCKIMOHHBIM  anmapaT, MHUKPOCKOI,  TEJIECKOII,
BOJIOKOHHAass ~ ONTHKa, Au(paknIMOHHAs  peméTka,
MIOJIIPON]

5.3.12

[Ipaktnueckue  paboTtsl. M3mepenuwe  mokazaremst
npenomiieHus. VccnenoBanne CBOWCTB M300paXEHUH B
nun3ax. Habmonenue aucnepcuu ceera




BJIEMEHTbI CHELIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTU

I'panunbl OPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
[TocTynaTel TEOpUH OTHOCUTENBHOCTU: UHBAPUAHTHOCTH

6.1 MOIYJSl CKOPOCTH CBETa B BaKyyme, MPHUHITUI
OTHOCHUTEILHOCTH DUHINITEITHA
6 62 OTHOCUTENTFHOCTh ~ OJHOBPEMEHHOCTH.  3aMeiJIeHUe
BPEMEHU U COKpAIEHUE AJIUHBI
6.3 OHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBsi3p MacChl C JHEpPrHed M HMITYJLCOM CBOOOHOM
YaCTHIIBI. DHEPTHsI IIOKOST CBOOOTHON JaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#it#Par###IJIEMEHTHI KBAHTOBOM OIITUKU
711 ®oronbl. Popmyna Ilnanka cBs3u sHeprun (GOTOHA C
€r0 YaCTOTOW. DHEPTHUS U UMITYIILC (POTOHA
712 OtxkpeiTie U uccnenoBanue horodddexra. OnpiTer Al
CroneroBa. 3akoHbl hoTOd(hdexTa
7.1 713 VYpaBuenue DitHmTeiHa st porodadderra. «KpacHas
rpaauia» ¢potodddexra
7.1.4 Hasnenue ceeta. OmpiTer [1.H. JIeObenena
7.1.5 XMMHUUYECKOe JENCTBHE CBETA
716 TexHuueckue ycTporcTBa: (OTO3JEMEHT, (HOTOMATUHK,
CONTHeuHas 6aTapes, CBETOIHO]]
CTPOEHHUE ATOMA
Monens aroma Tomcona. OnbiTe Pezepdopaa mo
7.2.1 WCCJIEIOBAHNIO CTpoeHUs aroma. I inanetapHas Moziens
aToma
[Toctynater bopa. M3nmydenne u moriomeHne GOTOHOB
791 IpU MepexoJe aroMa C OJHOTO YPOBHS SHEPruud Ha
npyroit. Buapl crektpoB. CHEKTp YpOBHEHW 3HEPrUu
aToMa BOJIOpoJia
7.2 BonnoBrie cBolictBa wactul. Bonnbl ge Bpoins.
7.2.3 KopmyckynspHo-BomHOBON — nyanmusMm.  Judpaxiust
AJIEKTPOHOB Ha KPUCTAIIAX
794 CrioHTaHHOE W BHEIHYXKICHHOE W3ITydeHHE. Y CTPOHCTBO
Y IPUHIUN paboTHI J1a3epa
795 TexHuueckue YCTPOWCTBA: CIEKTPaJIbHBIM  aHalu3
(cexTpockort), Jiazep, KBAHTOBBIN KOMIIBIOTEP
796 [IpakTnueckne pabotel. HaOmromeHue nuHEHYaTOro
CIIeKTpa
ATOMHOE A1PO
73 731 Metonpl HAONIONCHHUS M PETUCTPAMH DJIEMEHTAPHBIX
YaCTHIL
73.2 OtkpeiTHe pamuoakTuBHOCTH. OmbITel Pesepdopma mo




OIIPENENICHUIO COCTaBa PAJUOAKTHUBHOIO W3Iy4EHUS.
CaoiictBa anbda-, Oera-, ramMmma-u3nydeHus. Bnusaue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHNU3MBI

7.3.3

OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHHas mojenb
sinpa ['eiizenbepra — MBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M30Tonsl

7.3.4

Anbda-pacmiag. DIIEKTPOHHBIM M TIO3UTPOHHBIN OeTa-
pacnan. ['amma-n3mydenne. 3akOH pPaJHOAKTUBHOTO
pacmazaa

7.3.5

DHeprusi CBS3M HYKJIOHOB B sipe. SIIepHbIe CHIIBL
Hedekr maccer siapa

7.3.6

SnepHble peakiuu. [lenenvie u cuHTE3 suep

7.3.7

SAnepusrit peaktop. TepmosnepHsiii cuntes. [Ipobiemsl
U MEPCHEKTUBBI ANEPHOU SHEPIEeTUKH. DKOJIOTHUYECKUE
aCIIEKThI SIACPHON SHEPTETUKHU

7.3.8

OneMeHTapHble  4YacTUlpl. OTKpBITHE  MO3UTPOHA.
DyHIaMEHTaJIbHbIE B3aUMOJIEUCTBUS

7.3.9

TexHHueckue  yCcTpoucTBa: JIO3UMETD, Kamepa
Buibcona, sinepHsbIii peakTop, aToMHasi OoMba

7.3.10

[MpakTryeckue paboTel. MccnemoBaHue TPEKOB YaCTHIY
(o roToBEIM (hoTorpadusm)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3nHoro Heba. Co3Besmusi, spkue 3BE3DI,
IUTAHETHI, UX BUAUMOE JBHIKECHHE

8.2

ConHeunas cucrema. ILmaHeTsl 3eMHOW  TPYIIIEL.
[InaHeThI-TUraHTBl W WX CIYTHUKW, KapJIUKOBBLIE
maHeTsl. Mabie Tena COTHEYHON CUCTEMBI

8.3

Connne, ¢dotochepa u armochepa. ConHeuHas
aKTHBHOCTb

8.4

Hctounuk sHeprun ConHIa U 3BE3]1

8.5

3BE37bI, WX OCHOBHBIC XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb, PaauycC, TEMIIEpaTypa, UX B3aHUMOCBS3b.
[uarpamMmmMa «CHEKTpaJbHBIM KJlacC — CBETUMOCTBY.
3BE31bI TJIABHOM MOCJIEIOBATEILHOCTH. 3aBHCHMOCTD
«Macca — CBETHMOCTLY» JUIT 3BE3]  TIJIaBHOH
TOCIEIOBATEILHOCTH

8.6

#i##Par##HBHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE
MPEACTABICHUS O TIPOUCXOXKACHUH U BOTIONUK ColHIIA
1 3BE31T. DTAIIBI )KU3HH 3BE3

8.7

Mneunsiit [lytp — mama [amaktuka. CrupaigbHas
CTpykTypa ['anmakTuku, pacnpeneneHue 3BE3z, raza H
neutn. ITonoxenne n asmwxenne CoinHia B [amakTHke.
ITnockast u cdhepuueckas nogcuctems! [ anakTuku

8.8

Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. UEpHbIE




ABIPEI B A/IpaxX raJlakKTUK

Bcenennas. Pacmmpenne Bceenennoi. 3akon XaO6ia.
Pazberanne ramaxtuk. Bospact u pagmyc Bcenennoi,

8.9 .
Teopust  bosbmoro  B3peiBa.  Mojens  «ropsuei
Bcenennoi». PennkroBoe nznyueHue

2.10 Macmrabras crpykrypa Bcenennoit. MeraramakTuka.

Hepeménnrlie mpobiaeMbl aCTpOHOMUU




HHPOBEPSAEMBIE HA EI'J 110 ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOWM OBPA30OBATEJBHOMN IMPOT'PAMMBI CPEJTHET'O OBIIIETO

OBPA30OBAHUA

Kon
MPOBEPSIEMOTO
TpeOoBaHUS

IIpoBepsieMbie TpeOOBaHUS K MPeIMETHBIM Pe3yJbTaTaM OCBOEHHUS
OCHOBHOW 00pa3oBaTe/IbHON MPOrPaMMBbI Cpe/IHero 001ero oopa3oBaHns

ChopMHUpOBaHHOCTh YMEHHM pacro3HaBaTh PU3NUCCKUE SBJICHUS (TPOLIECCHI)

H OOBSICHATH UX Ha OCHOBE HU3YUYCHHBIX 3aKOHOB

Brnanenne ocHOBOIOIAralOITUMK (1)I/I3I/I‘-ICCKI/IMI/I IOHATHUAMU W BCIIMYHUHAMMU,

XapakTepU3YIONMHU (PU3HYECKHUE TPOLIECCHI

ChopMHpPOBaHHOCTh YMEHHMH NPHUMEHSTH 3aKOHBI KJIACCHMYECKON MEXaHHKH,
MOJIEKYJISIpHOH (U3UKH M TEPMOJUHAMHUKH, SIEKTPOAMHAMHKH, KBaHTOBOW
¢u3ukm ang aHanM3a W OOBSICHEHUS SBIEHUN MHKPOMHpPA, MaKpoMHpa M
Meramupa, pasid4arb YCIoBUS (IpaHMLBl, 0ONacTH) NPUMEHHMOCTH
(u3NUECKUX 3aKOHOB, MOHMMAaTh BCceOOMMH XapakTep (yHIaMEHTaJIbHBIX
3aKOHOB WM OTPAaHWYCHHOCTh  HWCIOJB30BAHHMA  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (HU3MUECKHE IPOLECCH, HCIOJb3Yysl OCHOBHBIC ITOJIOKEHHMS,

3aKOHbI 1 3aKOHOMCPHOCTH

C(I)OpMI/IpOBaHHOCTL YMCHHA pasjindaTtb YCJIOBUA MNPUMCHHUMOCTHU MOZ[CHeﬁ

(U3NYECKUX TEN U MPOILIECCOB (SIBICHUN)

CthopMHpOBaHHOCTh YMEHHMsI peliaTh pacyETHBIC 3aJayll C SIBHO 33JaHHOW U
HESBHO 3aJaHHON (PM3WYECKON MOJENBbIO: Ha OCHOBAaHWM aHAIN3a YCIOBHUS
BBIOMpaTh (PU3MYECKHE MOJENH, OTBedaronye TpeOOBaHMSIM 3a/adH,
MPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAaThl (YU3NYESCKUX
TEOpPUA IIPU HCIIONB30BAHUM MAaTEMAaTHYECKUX METONOB pELIEHUs 3a]ad,
MPOBOJUTH PACUETHl HA OCHOBAHUU HUMEIOLIUXCS NAHHBIX, aHAJIU3UPOBAThH
pe3yJibTaTbl U KOPPEKTUPOBATH METOJbl PELIEHHUS C YYETOM IOIYYEHHBIX

pe3yIbTaToB

Pemarp xauecTBeHHBIE 3a7auu, TpeOyIole MPUMEHEHN 3HAHUN U3 pa3HBIX
Pa3IenoB OIKOIFHOTO Kypca (PH3WKH, a TaKKe WHTETPAluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHOHAYYHOIO IIUKJIA: BHICTPAUBATH JIOTHYECKYIO LEMOUKY
pacCcykJIeHU C Omopod Ha H3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(hu3udecKue SIBICHMUSA

BrnageHre OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIIOJIB3YEeMBIMH B
(hm3HKe: MPOBOAUTH MPSIMbIE M KOCBEHHBIEC M3MEpPEHUsS (PU3NYECKUX BEITHYHUH,
BbIOMpast ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U HCTIONb3Ysl M3BECTHBIE METOBI
OIIEHKH MOTPENTHOCTEN U3MEPEHUHN, TPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN

(1)I/I3I/I‘ICCKI/IX BCJIMUMH C HCIIOJIb30BAHUCM IPSAMBIX H3Mep6HPII>i, OOBSICHATD




[OJTy9Ye€HHBIE PE3YJbTAThl, WCHOIB3Ys (UIUYECKHE TEOPHH, 3aKOHBI U
MOHSTHSA, W JIeNaTh BBIBOABI; COOIOAATH MpaBwia 0E30IacHOTrO Tpyda Ipu
MPOBEJICHUH HUCCIICJIOBAHUN B paMKax y4eOHOro HSKCIEpUMEHTa U Yy4eOHO-
WCCIIEIOBATENbCKOW  AESTEIPHOCTH C  WCHOJB30BaHWEM  IU(POBBIX

HU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUs

ChopMHpOBaHHOCTh YMEHWI aHAIM3UPOBATh W OLEHUBATh MOCIEICTBUS
OBITOBOH W TMPOM3BOJICTBEHHON JIEATEILHOCTH UYEJIOBEKA, CBS3aHHON C
(bm3udecKUMHU  TIpoIleccaMi, C TIO3MITMH  3KOJOTHYECKOH Oe301macHOCTH;
MIPENICTABICHUH O PalMOHAIFHOM TPUPOAOIOIB30BAHUH, & TaKXKe PasyMHOM
WCIIONB30BAaHUU JIOCTIDKCHMM HAyKd M TEXHOJNOTUW MJid JalIbHEUIero

Pa3BUTHS YETIOBEUYECKOTO O0IIeCTBa

OmnazeHue pa3mUuHBIME crioco0amu paboThl ¢ WHpOpPMaIUel (U3NUECKOTO
COIEpXKAaHUsI C  HCIIOJNIL30BAaHHEM  COBPEMEHHBIX  MH()OPMAIIMOHHBIX
TEXHOJOTWH; pa3sBUTHE YMEHUH KPUTHYECKOTO aHalM3a H  OLCHKH

JOCTOBEPHOCTH IOJTy4aeMOoi HHPOPMaIH

10

CdopmupoBaHHOCTH yMEHUH MIPUMEHSTh OCHOBOITOJIATraroII1e
ACTPOHOMHUYECKHUE ITOHATHUS, TEOPUH W 3aKOHBI IS aHalIW3a W OOBSICHEHUS
(hM3UYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3MHBIX CUCTEMaX, B
MEXTaJaKTHUECKOW Cpelie; NBUKCHHS HEOCCHBIX TEJ, DBOJIONUU 3BE3N U

Bcenennoi




HEPEYEHDb 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPSEMbBIX HA EID 110 ®U3UKE

Kon Kon

pasaena/Tem 3JIeMeH ITpoBepsieMblii 31€MEHT COePKAHUSA

bl Ta

1 MEXAHUKA
1.1 KMHEMATUKA
L1l Mexanndeckoe ABMkeHHE. OTHOCHTEIBHOCTh MEXAHHMUYECKOTO JBHMIKEHHUS.
o Cucrema otcuéra
MartepuanbHas TOYKa.
gl | TpacKTop
E€ pammryc-BeKrTop:
Fle)=(xle ) wle )b z(2)),
TpaeKTopILd,
[NEpEMEIITEHIIC!
= (Ax, Av. A7),
ITYTb.
CrnoxeHIle IepeMelIeHHIl:
CKOpOCTh MaTepHUaIbHON TOUKH:
. AF )
U=— =}}=(U1_.U1_.U_).
At |, ' T
Ax , ) .
v =— =X, . aHAJIOTHIYHO v, =y, V.=,
1.1.3 At 5 ' ' '

CroeHIe CKopocTeil: o, = o, + 5, .
Brruncnenue NEPEMCIICHHUS U ITYTHU MaTepI/IaHLHOﬁ TOYKHU IIpH

TIPSIMOJTMHEHHOM JBUKEHHUH BIOIH OCH X 110 Tpa(UKy 3aBUCHMOCTH Vx(t)




- . AD -,
VeKopeHIe MaTepHaIbHOI TOYKIL: d = ?L =0'= (Gr .a_.a
A T
Au, v . .r
a =—3 =(u, ) '. aHAMOTHMYHO a, =(v, )', a.=(v. )
Ar—sD ) .
PaBHOMepHOE NIPSMOIMHEHHOE IBUKEHHE:!
xX(t)=x,+v,t
115 ( ) 0 ox
v, (t)—v, ,=const
PaBHOyCKOpEHHOE MPSIMOIMHENHOE IBH)KEHUE:
at
Xir)=x, +uv, r +——
(1) =x, + v, 5
v (t)=uv, +at
1.1.6 a, = const
Ufn' - L’l:'t = EGI ['TE - 'T'_}
L+ L
HPII OBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S = Tﬂi‘
CBoOomHOE TTaicHne. Y CKOpeHe CBOOOHOTO TIaCHIIS.
Vi lE Ij:l
1.1.7

0 Xo {-

JBmkeHne Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPH3O0HTY:




‘f.r(r) =X, +U,f=x +U,cosa-f
. g7 | 2
‘,1'(:‘) =¥, tU, I+ =V, t U sine-f—

gy
'

I-.3'|

2
fuxﬁjztﬁxztﬁcosu

|0, (1) =y, +8,f =U;sina— gt

-

[4]

(g.=0

e

=const

v

gy
[#35]

Kpuonuneitnoe aBuxenue. JIprmkeHne MaTepuaibHOW TOYKH 110
OKPY>KHOCTH.
YrnoBas u TUHEHHAsT CKOPOCTh TOUKU:

V=wR

HpI/I PaBHOMCPHOM JABUKXCHHUU TOYKHU 110 OKPYKHOCTHU

w=2—n=27w

1.1.8
T
. llerTpocTpeMuTeILHOE YCKOPEHUE TOUKU:
V2
_V _ 2
am—R—wR
. [TonHoe yckopeHre MaTepHalbHON TOYKU
1.1.9 TBépnoe Teno. [loctynaTenbHoe U BpalllaTeIbHOE IBUKEHUE TBEPAOIO TENA
1.2 JANHAMUKA
121 Nuepuumansusle cucreMbl orcué€ra. IlepBeii 3akoH Herotona. IlpuHiun
oTHOcUTeNbHOCTHU I amunes
Macca Tena. ITimoTHOCTE BelecTna:
_m
1.2.2 p= v
1.2.3 Cuna. ITpuHUMI cynepno3UIMU CHIT:




F =F +F,+...

PaBHO/EHCTB

1.2.4

Bropoii 3akon Hetotona: 1t MatepuansHoit Touku B ICO

F,=ma,
Ap=F At
npu

F =const

1.2.5

-

17:12 1521

Tpetuit 3axkoH HeroTOHA AJ1s1 MaTEpUATBHBIX TOYEK:

F,,=—F,

1.2.6

3aKoH BCEMHUPHOI'0 TATOTCHHUA: CHIIbI TIPUTSIKCHHUA MEXKIAY TOYCHYHBIMU

MacCcaMH paBHBI

Cuna TSDKECTH. HeHTp TSOKECTH Tejla. 3aBHUCUMOCTh CHUJIBI TSDKECTH OT
BBICOTHI h HaJ TOBECPXHOCTHIO INIAHETHI panyCoOM RO:
GMm

mg=——-
I Ry+h)

1.2.7

Cuna ynpyrocTu. 3akoH ['yka:

1.2.8

Cuna tpennst. Cyxoe TpeHHeE.

Cusna TpeHHs CKOJBXKCHUS:




™

Cuna TPCHUS IMOKOA:

F._,<puN
Koaddumuent tpenns
HaBnenue:
— F L

1.2.9 p= S

CTATUKA

o
F

1.3.1 MOMEHT CHITbI OTHOCUTEIIFHO OCH BpAIllEHUS:

M| =FI, e | — medo cuis

F

OTHOCHUTEJIBHO OCH, MpoXoidiiel yepe3 Touky O NeprneHauKyIIpHO PUCYHKY

HeHTp Macc Teia. LICHTp MacC CUCTEMbI MATCPUAJIIbHBIX TOYCK:

- myri+m,ry+...
.M.
m,+m,+...
132 L
B oxpHOpOnHOM mOJNTE TSHKECTH
(g=const)
LEHTP MAcC TEJIa COBNALAET C €T0 LIEHTPOM TAKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
i
Ia:l‘ff__jl‘ff: T aw.— ':I
133 1 = ~
\F,+Fy+...=0
1.3.4 3axoH Ilackans

JlaBieHue B xkuaKocTu, nokosmeiics B UCO:

P=py+pgh
1.3.5




3akoH Apxumena:

F,p=—P

BBITECH

1.3.6 >
€CIIH TEeJIO M KUAKOCTE nokostcs B ICO, To

FApx = pg VBbITeCH

VcnoBue miaBaHus Tel

3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynsc MaTepruaabHOM TOUKU:

1.4.1 p=myv

I/IMHyHbC CHUCTEMBI TCII:

1.4.2 P=Pi+pyt...

3aKOH U3MEHCHUS U COXPAHEHHs HMITYJIbCa:
B UCO

Ap:A(p1+p2+"'):FlBHeLL[HAt+F2BHeLUH

B UCO , ecin
1.4.3 - - -

Ap=A(p,+p,+..)=0
, €CIIN

+...=0

1BHe1H + FZ BHeLIH

PeaktuBHOC JBHXXCHHC

F
1.4.4 (

Ar X
PaboTa cuitel Ha MajoM NEPpEMCIICHUU:

A= |f*:||.l'-.}_| -cos =F, - Ax

At+...




1.4.5

Yy

a

—

D
MOHIHOCTI) CHIJIBI:

€CJIM 32 BpeMs
At

At

pa60Ta CHUJIBI UIBMCHSACTCA HAa , TO MOIITHOCTH CHJIBI
AAd

P=— =F-vu-coso
.ﬁ!‘ Ar—)

1.4.6

Kunernueckas sHeprust MaTepuaabHON TOUKH:

2 2
_mv _p

EKI/IH -
2 2m

3aK0H U3MEHECHUS KHHETHIECKOW SHEPTUN CUCTEMBI MaTePHATBHBIX TOUYCK: B
NCO AExkua = Al + A2 + ...

1.4.7

HOTGHLII/IaJ'IBHaSI SHEPrusi:
JJIA IOTCHOHUAJIBHBIX CHUJI

A12 = Eln()TeHu - EZ]‘IOTEHH —¢ A EHOTeHu

IToreHunanbHas 3HEPrUusl MaTepUalibHOW TOYKU B OJTHOPOJIHOM I0JIE
TSOKECTH:

E =mgh

TIOTEeHL]

[NoreHumanbHas SHEPrHs YIPYTo AeOPMUPOBAHHOTO Tela:

_kx!

noteHt )

E

1.4.8

3aKOH U3MEHEHMSI U COXPAaHEHUs] MEXaHHUECKOM dHepruu:




Euex = B T EIIGI‘-EHII-
B IICO AE,ex = Agcex menorenn. cun
B IICO AE,ex =0, eC Agcex menoresn. cax = 0

MEXAHHWYECKHE KOJIEBAHWA 1 BOJIHBI

[apMOHMYECKHE KOJNEOAHUS MaTepHalbHOW TOUKM. Ammmtyna v Qasa
KoneGanmii. KuHeMaTnyecKkoe onucanue:

x(f) = Asin ot + o, ).

v =x'.

a(H=(v,), =—e'x() =a +0'x=0,

TJIE X - CMELIEHHE U3 PABHOBECHSL.

I[PIHaMPI‘ieCKOC OIIMCAaHHUC:

ma,=—kx,
rie
k=mo’
1.5.1
DTO 3HAYUT, YTO
F =—kx.

SHCpFeTI/I‘IECKOG OIIMCAaHHuC (SaKOH COXpaHCHUA MEXaHHYECKOU 3HepFI/II/I)I

2 2 2 2

CBsi3p  aMIUTUTYIBl KOJICOAHMI CMEIICHUS MaTePUAIILHOM TOYKH C

aMIUTATYIaMH KoJieOaHuH €€ CKOPOCTH U YCKOPCHUS:

U =04, a__ =04

[epuon u wacToTta KoneOaHU:

1.5.2 T=£-\P
E

[leprox cBOOGOAHBIX KONEOAHMI MPYKIUHHOTO MasTHUKA:

m
T =21 |—

k




1.53

Briayxnennbie Konebanus. Pesonanc. PezoHancHas kpuBas

HonepeqHLIe " OpOAOJIbHBIC BOJIHBI. CKOpOCTB pacpoCTpaHCHuA U JJIMHA

BOJTHBI:
1.5.4 A=vT = L
\%
WnTepdepennus n qudpaxius BoIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHA S ®U31MKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA
Mogenun crpoeHus Tra3oB, JKHAKOCTEM W TBEpABIX Tenl. Ilycts
TEPMOAMHAMUYECKast CUCTeMa (Telo) COCTOUT u3 N OJMHAKOBBIX MOJEKYJI.
Torna KOJIMYECTBO BEIIECTBA
y=2 _m
N, n
2.1.1
rae
N,
— 9uCciIo ABOTapo, m — Macca CUCTEMBI (Tela),
u
— MOJISIpHAsI Macca BeIecTBa
2.1.2 TennoBoe ABUKEHHE ATOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anMopeiicTBre YacTHIl BEMIECTBA
2.1.4 Hudodysus. bpoyHoBckoe ABmkeHNE
2.1.5 Monenb uneanpHoro raza B MKT
CBs3p  MEXKIy JaBJICHHEM ©  CpPeAHEH  KUHETHYEeCKOW  DHeprueit
MOCTYMATEIFHOTO  TEIJIOBOIO  ABMKEHHUS MOJEKYJ HACATBbHOTO Trasa
(ocHoBHOe ypaBHeHne MKT):
P=lmﬂ;=g (mo’ I —in
307 3 2 )
2.1.6
rre m0 — mMacca OZJHOW MOJIEKYJIBI,
=N
v
- KOHIIEHTPAIUS MOJIEKYTI
2.1.7 AbcomoTHas temneparypa: T =t +273K




CBs3p  TemmepaTypbl Ta3a CO CpeaHell KHHETHYECKOH DdHepruei

IMOCTYIMATECJIbHOTO TEIIJIOBOT'O ABUKECHUA €TI0 MOJICKYJI:

— (mp*)
£ = — I:

kT

TIOCT

[
[ S

Ypasuenue p = nkT

2.1.10

MO,Z[CJ'IB HUACATIBHOT'O Ir'a3a B TCPMOJUHAMUKE!
( VpaBHerne Menzeieera — KareHposa
| BolpevkerHe U1 BHYTpeHHel SHEPIHE
VpaBHeHHNe MeHueneeBa — KiameiipoHa (mIpIMeHIIMBIE ¢
3aIcH):
pRT

pV=%RT= VRT =NKT, p=F—.

BripakeHe 114 BHYTPeHHeIl 3HEpII 0IHOAaTOMHOTO HIIga]

raza ([IpHIMeHIMBIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 2RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH I[aJII)TOHa AT JaBJICHUA CMECHU Pa3peiKCHHBIX I'a30B:

p:p1+p2+...

2.1.12

N3ompomnecchl B pa3peKeHHOM ras3e ¢ IOCTOSHHBIM 4YHCIOM Mojekyl N (c
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V):
nzorepma (T = const): pV = const ,

n3oxopa (V = const):

P — const
T

nzobapa (p = const):

V_
—=const
T




I'padmgeckoe npemcTaBieHue u3omporeccos Ha pV-, pT- u VT- quarpammax.
OO0beMHEHHBIN Ta30BbINA 3aKOH:
\%
PY _ const
T

JJIA IOCTOSTHHOI'O KOJIMYCCTBA BCIICCTBA V.

HaCLI]J_IeHHBIe U HCHACBIIMICHHBIC IIapPbI. KauecTBennas 3aBHCHMOCTH

2.1.13 IUIOTHOCTH M JaBJEHUS HACBIIIEHHOIO Tlapa OT TeMIepaTypbl, HX
HE3aBHCHUMOCTb OT 00BhEMa HACHIIIIEHHOTO TTapa
BnaxxHocTh Bo3ayXa.
OTHOCHTEIIbHAS BIAKHOCTD:
2.1.14 b= Praps(T)  _ PrpalT)
pHaCblLunapa ( T ) pHaCbILLU'Iapa ( T )
5115 M3MeHeHune arperaTHbIX COCTOSIHUHM BEIIECTBA: HMCIIAPEHHE M KOHJEHCAaIIMS,
o KHIICHUEC XKUIKOCTH
2.1.16 M3meHeHue arperaTHpix COCTOSIHUM BEIIECTBA: IJIABJICHUE U KPUCTAJUIM3ALUs
2.1.17 [IpeoOpazoBanue >HEprun B (pa30BHIX MEpexoax
2.2 TEPMOJMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BnyTpeHnHss sHEprus
223 Temnonepenaua xak cmnoco0 W3MEHEHHSI BHYTpPEHHEH »sHepruu 0Oe3
o coBepIeHus paboTel. KoHBEKINS, TETIIONPOBOAHOCTb, U3TYUCHHE
KonudecTBo TEIoThI.
VY aenpHas TEI0OEMKOCTH BEIECTBA C:
2.2.4 Q=cmAT
VYnenpHas TemtoTa mapooodbpazoanus L: O = Lm.
2.2.5 VY aenwHas TerioTa miaBieHus A Q = Am.
VY aenbHas TeroTa cropanus Tommsa q: Q = gm
DneMeHTapHas paboTa B TCPMOIMHAMHUKE:
2.2.6 A=pAV
Brruncnenne paboThl o rpaduky mporecca Ha pV-auarpamme
IIepBblil 3aKOH TEPMOAUHAMUKU:
2.2.7

Q,=A4A U12+A12:( U2_U1)+A12




Annabara:
Q,=0 A12:( U1_U2):A Uy,

2.2.8 Bropoii 3akoH TepmoanHaMuky. HeoO6paTumble npoiieccsl
IIpunnune! neiictBud TemioBbix MamuH. KIT/I:
_r] — ASELLHJG'I: — QHH"F _|Q}5{::r[| — 1_ |‘--OH.CJ'[|
229 QI-[E.I.’“F Qua.rp QHH“F
Makcumansnoe 3nauenue KIT/1. Lukn Kapno:
oy —Tia T,
2.2.10 Max N = Nygpy = — = 1— 28
T sarp T searp
VYpaBHeHHE TEIUIOBOTO OanaHca:
2.2.11 Q,+Q,+Q;+...=0
3 OJEKTPOJJUHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexkTpusanust Ted W e€ TPOsBICHHUS. DJeKTpuueckuil 3apsa. JBa Buaa
3.1.1 3apsfa. OJEMEHTapHbI  JJEKTpUYECKUM 3apsAA. 3aKOH  COXpaHEHHs
3NEKTPUUECKOT0 3apsia
Bsaumopeiictue 3apsnoB. Todeunsle 3apsapl. 3akoH Kynona:
B OJIHOPOJHOM BEILLECTBE C AUIIEKTPUIECKON IPOHUIIAEMOCTHIO
3
3.1.2
|- . ]. "-? i "-?1
}_,— — ﬁ,. 11 |.|q_ — ) 1 L 2
g 4mes, "
3.1.3 Onextpudeckoe nosne. Ero neficTBre Ha AeKTpHUecKre 3apsiibl
Hanpsk€HHOCTB 37IEKTPUYECKOTO TTOJIA:
3.1.4 F

E=————
qnpo6Hbu71




ITone ToyeuHoro 3apsja:

2]
Il
»

‘ﬂm |_Q

OAHOPOJHOC I10JIC:

E=const.

Kaptunbl nuHul HanpsHDKEHHOCTH ATUX MOJIEH

IloTeHuMaIbHOCTH SJICKTPOCTATUYCCKOT'O ITOJIA.

PasHOCTP MIOTEHIMAIOB ¥ HAIPSUKEHHE:
A1ZZQ(¢1_¢2>:_QA¢:C[U-

IlorenumansHast OHEPrus 3apsaga B SJICKTPOCTATHYECKOM II0JIC:

W=q¢

A=—AW
[ToTenman aMeKTpOCTaTUIECKOTO OIS

_w
¢_q

CBs3b HaHpH)KéHHOCTI/I noJit U pa3HOCTHU MNMOTCHIHUAJIOB JJid OJAHOPOAHOTrO

anekrpocratuaeckoro moist: U = Ed

[IpuHIMI CyNIepNO3ULINY 3IEKTPUUECKUX MOJIEH:

E=E,+E,+...,0=¢,+¢,+...

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

YcnoBue paBHOBECHS 3apsAA0B: BHYTPH IPOBOTHUKA

E*=0

BHYTPH M Ha IIOBEPXHOCTH IIPOBOJHHUKA ( = const

I[I/IBJ'IQKTpI/IKI/I B QJICKTPOCTAaTUICCKOM moJje. I[I/IBJ'IGKTpI/ILIeCKaﬂ

IIPOHUIIAEMOCTH BCIUICCTBA €

Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA!

c=-1
U

DIIeKTPOEMKOCTH IIOCKOTO KOHICHCATOPA!




_€g,S
C= J =eC,

HapannenLHoe COCIMHEHNE KOHICHCATOPOB:

q=q,*+*q*...., U, =U,=...,C .,, —C+C,+...
[TocnenoBaTenbHOE COeNMHEHNE KOHASHCATOPOB:
3.1.10
1 1 1
U=U+U,..,q=qy=...,—=—+—+
1754, =q; c_c, ¢,
OHeprus 3apspKeHHOr0 KOH/eHcaTopa:
U _cu’_ ¢
W = q— = —_
3.2 3AKOHBI [IOCTOSHHOI'O TOKA
Cuna Toka:
=54
32.1 AT |40
ITocTostansIii TOK: I = const
st mocrostHHOTO TOKA q = It
320 VYcnoBus CyIiecTBOBaHUS 3JEKTPUYECKOTO TOKa.
o Hanpsoxenne U n OIC E
3axkon Oma JU1st ydacTKa IeTH:
U
I=—
323 R
DnexTprudeckoe CONPOTHUBJICHUE. 3aBUCHMOCTD CONPOTUBJICHUS
OJTHOPOJTHOTO TPOBOAHMKA OT €ro JUIMHBI W CeYeHHUs. YJelbHOoe
COTIPOTUBJIEHHE BELIECTBA.
324 |
R=p—
Ps
Hcrounnku Toka. DJIC uCTOYHMKA TOKA:
3 .2.5 E — ACTOpOHHl/lXCI/I}]

q




BryTpenHee conpoTHBIeHNE HCTOYHMKA TOKA

3akon OMa i MosIHOM (3aMKHYTOM) anektpudueckoil nerm: E = IR + Ir,

OTKyZa
_E
Rr
3.2.6
E.r
= R
[TapannensHoe coeMHEHUE TPOBOIHUKOB!
I=11+12+..,Ul=U0U2=..,
1 1 1
=—+—+.,
Rnapajm Rl RZ
3.2.7
[TocnenoBaTenbHOE cOeNMHEHHNE TPOBOAHUKOB:
U=Ul1+02+.,11=12=.,
Rnocn:R1+R2+" .
Pabota snexrpuueckoro Toka: A = [Ut.
3akoH J[xxoyis — JleHua:
Q=I"Rt
3.2.8
Ha pesucrope
2
R:Q:A:IZRt:IUtzit
R
MOUIHOCTB 3JIEKTPUYECKOr0 TOKA!
A4 .
329 =— =
At Ar—0

TemnoBas MOIIHOCTB, BBIACIAEMAA HA PE3UCTOPE!:




(=)

4

3.2.10

CB00OOHBIE HOCUTENH 3JEKTPUIECKUX 3apAO0B B IPOBOJHUKAX. MeXaHU3MBI
MIPOBOAMMOCTH TBEPIBIX METAJUIOB, PACTBOPOB M PACIUIaBOB 3JIEKTPOJIUTOB,

ra3oB. [lomynpoBogauku. [1omympoBOTHUKOBBIN U0

33

MATHUTHOE I10JIE

3.3.1

MexaHnueckoe B3aMMOJEMCTBHE MarHuToB. MarnutHoe moje. Bektop

MAarHuTHOW MHAYKUUU. [IpUHIMI Cynepno3uiMy MAarHUTHBIX HOJIEH:

B=B,+B,+...

JImanu WHAYKOUU MarHuTHOT'O I10JIA. KapTI/IHa JIMHAM WHAYKOUU MarHuTHOI'O

I10JIA IIOJIOCOBOT'O M HOI[KOBOO6p33HOFO IIOCTOAHHBIX MarHuToOB

332

OneiT Opcrega. MarHuTHOE TONIe TPOBOJHUKA C TOKOM. KapTwHa muHWMIA
WHAYKIAM MarHUTHOTO TOJISl JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO

KOJIbICBOI'O NPOBOJAHUKA, KATYIIKHA C TOKOM

333

Cuna Amriepa, e€ HallpaBJieHHE U BEJIMUNHA!
F ,=IBlsina

, [JIe 0. — YTOJl MKy HalpaBiIeHHEM IMPOBOJHUKA U BEKTOPOM

3.3.4

Cuna Jlopenua, e€ HampaBiieHHE U BEIMYUHA:

F,=/q/ vBsina

/i€ 0. — YTOJl MKy BEKTOpaMu

JIBI/I)KGHI/IC Sapﬂ)l(eHHOﬁ YaCTHUIBI B OMTHOPOAHOM MarHuTHOM I10JIC

34

OJIEKTPOMAT'HUTHAA UHAYKLUA

341

IToTok BEKTOpa MarHUTHOW UHAYKIIUU:

®=B,S=BScosa




3.4.2 SIBnenue >nmekrpoMarauTHON MHAYKIHH. DJ1C HHIyKIHH

3aKoH JIEKTPOMarHUTHON HHAYKIMK Dapazes:

343 E=——"| =@

O/1C uHAYKIIUN B IPSMOM TIPOBOJIHUKE JITMHOM |, MIBIKyIIIEMCst co

CKOPOCTBIO
v
(vL1)
B OJTHOPOJAHOM MArHMTHOM IIOJIC B:
3.4.4 / E; / =Blvcosa

, TZIe 0. — YTOJI MeKAY BEKTOpoM B 1 Hopmainbio

n

K IJIOCKOCTH, B KOTOPOH JIe)KaT BEKTOPEI

luv

U; €CIId




1%
/E./=Blv
345 [Ipasuio Jlenna
WNHIyKTUBHOCTB:
=2
I
3.4.6
, i © = LI
Camonunykrust. 3/1C caMOMHIYKIHH:
AT
E=-L_| =-II
Aty
OHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM:
LI’
W,=——
3.4.7 A
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHM S 1 BOJIHBI
3.5.1

KonebarenpHblit koHTYp. CBOOODHBIE 3IEKTPOMArHUTHBIE KoJeOaHHA B

HIeaTbHOM KOJIe0aTeTbHOM KOHTYpE:




G| T ) = q g, S| 0T+ )
| J J
1

| 1(1) =g, = 0, cos( @t +@p) =1 cos( ot + ;)

®opmyna TomcoHa:

T=2nvLC

, OTKyJa

_2n_ 1
T JLC

CBs3b AMIIIUTY bl 3apsalia KoHACHCAaTOpa C aMHHHTy,HOﬁ CUJIbl TOKa IIpU
CBO60,Z[HI>IX OJICKTPOMArHUTHBIX KOJIcOaHMSIX B nacaJbHOM KoJIe0aTeILHOM

KOHTYpe:

1

max

LC)]

gmax =

3aKoH COXpaHEHUS YJHEPTHH B HICATHHOM K0JIeOaTeTbHOM KOHTYpe:

352
3.5.3 BrIHYKICHHBIC 3JICKTPOMArHUTHEIC KojieOanus. Pe3onanc
ITepemennsiii Tok. [Ipon3BoacTBO, Iepeaada u MOTPEOICHUE IICKTPUICCKOM
SHEPTHH
3.5.4 A 3 3 3
cu® LI’ cu'_ LI
+ = = = const.
CBoiicTBa 3JEKTPOMAarHMTHBIX BOJH. B3aumMmHas opueHTalus BEKTOPOB B
3JIEKTPOMArHUTHOM BOJHE B BaKyyMe:
3.55 o7
E/Blc
356 [IIkana 3JI€KTPOMarHUTHBIX BOJNH. [IpuMEHEHHE 2JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 IIpssMonuHEWHOE paclIpoCTpaHEHUE CBETa B OQHOPONHOM cpene. TodeuHsblil
HUCTOYHUK. JIyu cBeTa
3aKOHBI OTPAXKEHHUS CBETA.
a=f
3.6.2




alp

S

3.6.3 [TocTpoenne n300paskeHH B IIIOCKOM 3€pKalie
3aKOHBI ITPETOMJIICHHS CBETA.
IIpenomnenue ceera:
n, sina=n,sinf.
AOGCOIIOTHBIN MMOKa3aTeb MPETOMICHHS:
n. = c
=—
aoc Y
OTHOCUTENBHBIN TOKA3aTeNb IPEIOMIICHHS:
oTH -
n. v
41
= nz
Xop jtydel B IpU3Me.
VI =V3, Mk =Mk,
CoOTHOIIIEHHE YaCTOT M COOTHOINICHWE JUIMH BOJH TPU IIEpPexoie
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHMIly pas3ziena ABYX ONTHUECKUX CPEN:
nH,<mn 1)
3.6.5
O "

ITosHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBIN yroi MOJHOTO BHYTPEHHET'O OTPayKCHHS:




C06Hpa}omne U pacCCuBAKOIINC JIMH3bI. Tonkas nmH3a.

PaCCTOAHUEC U OINITUYCCKAs CHUJia TOHKOM JIMH3HI:

®DokycHOE

3.6.6 1
D=—
F
@®opMya TOHKOH JIMH3BL:
1. 1_1
=
d f F
YBenuueHue, 1aBaeMoe JIMH30M:
poh_/f)
H d
3.6.7 i T
f )
H .
F
L
PNk
R
B cnyuae pacceuBaroliiei JTMH3BI:
_1
D0 F=—0,
3.6.8 h f/
N=—=+~+1
H d
Xopa myya, MPOLIEAIIEr0 JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ [JIaBHOU
ontrueckoir ocu. IlocTpoeHne M300pakKeHM TOYKW W OTpe3ka MPsSMON B
COOMpAIONTUX W PACCEHBAIONTNX JIMH3aX U UX CHCTEMaX
3.6.9 doroanmapar Kak ONTHYCCKUH mpruoop. I'71a3 kak onTHyeckas cucreMa
3.6. WnaTtepdepennus cBera. KorepeHTHbIE HMCTOYHMKH. YCIIOBUS HAOIIOJICHUSI




MakCHMyMOB W MHUHHUMYMOB B HHTEP(EpEHIIMOHHOW KapTHHE OT HBYX

CI/IH(i)aSHBIX KOI€pC€HTHBLIX UCTOYHHUKOB:

A
MaKCIIMyMEI — A=2m—, m=0,+1.£2,+3
vl
MITHIIMYMEI — A=(2m+ 1_]:_. m=0,£1,22.£3 .

Y

Hudpaknus cBera. Judpakmuonnas pemeéTka. YCIOBHE HAOIIONCHUS
TJIaBHBIX MAKCHMMYMOB IIpU HOPMAJIBHOM IMaJCHUHU MOHOXPOMATUYCCKOI'O

CBETa C JUIMHOW BOJIHKI A Ha PemETKy ¢ nepuojom d:

3.6.11
dsing,=mA,m=0,+(—1,+{—2,+(—3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOMH JIY AJIN3M
4.1.1 I'unoresa M. [Inanka o kBanTax. ®opmyna [Inanka: E = hv
®dotonbl. DHeprus GotoHa:
hc
E=hv=—=pc
A p
4.1.2
Nwmmynsc dporona:
_E_hv_h
P c A
4.1.3 ®doroaddext. Onbiter A.I'. CroneroBa. 3akoHbI (hoTOIPhEeKTa
Ypaeuenue DiiHmrelina st Gotosddhexra:
EcbOTOHa =A BbIXO/a + EKI/IH max ?
rae,
hc
EQ)OTOHa:hv:T’
4.1.4
_ _hc
ABbeo,/:(a =h va -5

>

Kp




2
B = " e U

KUHmax 3ar

[aBnenue caera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOILYH0 IIOBEPXHOCTh U HA MOJIHOCTHIO

NOrJIOMAOIYT0 TOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

IlnanerapHas Mojiellb aTOMa

422

Iocrynater bopa. U3nyuenue u nornouienne GOTOHOB MU IEpexo]e aToMa
C OIHOTO YPOBHS 3HEPIHH Ha JPYTOM:

hv,, = he =|E, -E

mr . FJ'J|

Y

423

JIuneivaTeie CIEKTPBI.

CriexTp ypoBHEH SHEpPruy aTroMa BoA0poaa:

—13,63B
JErr:.—‘ua-' ”:1:2:3:

i

43

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxmonnas monmens siapa ['eiizenbepra — MBanenko. 3apsn sapa. MaccoBoe

yucno sapa. M30Tonsl

432

PagnoakTHBHOCTE.

Anwda-pacman;
A Ad 4
Bbera-pacna.

ONeKTPOHHBIN B-pacna:

A A 0
zX2z Y+ je+v,

[TosuTponHnsIii B-pacnan:
X A7+ Yo+,

TI'amMmma-u3nyuenue




433

3aKoH paJInOaKTUBHOTO pacraja:
—t

N(t)=N,*2"

HyCTB m — MaccCa paauO0aKTUBHOI'O BEIICCTBA. TOF,Z[a
-t
m(t)=myx2"

434

SnepHble peakiuu. /lenenve u cuHTes suep




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®uzuka: 10 knacc: 6a30BbIi U yriyOJI€HHBIN YpoBHU: yueOHUK/ : I SI.Msikuies,
b.b.byxoBues, H.H. Corckuii; noa penakuueit H.A. IlapdentbeBoit. - Mocksa:
IIpocBenienue, 2023.

®wuzuka: 11 kmacc: 6a30BbIi U yriyOs€HHBIN ypoBHU: yueOHuk/ I'.S1.Msikuines,
b.b.byxoBues, B.M.Uapyrun; non penaxiueit H.A. IlapdpentreBoit. - Mocksa:

IIpocsemenne, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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