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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no gusuKe Ha YpOBHE cpenHero oouiero oopasoanus pazpaboTaHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K
pe3yJbTataM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOW Mporpammsbl, mnpezactaBieHHbix B GI'OC COO, a Takxke ¢ y4éTtom
denepanpHOl paboueld mporpaMMbl BocnuTaHUs ¥ KoHienuu mnpenomaBaHus ydeOHOro mnpeamera «Ddusmka» B
oOpa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit deneparyn, peaqu3yrorX OCHOBHBIE 00pa3oBaTeIbHBIE TIPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenenser o0s3aTeNbHOE NPEIMETHOE COJAEp)KaHHWE, YCTAHABIMBACT PEKOMEHIYEMYIO
MOCIIEAOBATEIBHOCTh M3YUYCHHSI TEM M PAa3/IeNoB y4eOHOTO MpeAMeTa ¢ YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4YEOHOro Impolecca, BO3pacTHBIX oOcoOeHHocTel oOyuvaromuxcs. Ilporpamma mno ¢usuke naér
MIPE/ICTABICHUE O LIEJSAX, COACPNKAHUU, OOIIeH CTpareruu oOydeHHs, BOCIIUTAHUS U Pa3BUTHUS OO0YUYaIOIIMXCS CPEJICTBAMU
yueOHoro npeamera « Pu3nkay Ha yriyoJIEHHOM ypOBHE.

Nzyuenne xypca Qu3uku yriyOI€HHOTO YpPOBHS IMO3BOJISIET peajn30BaTh 3aJadd Mpo(hecCHOHATBbHOW OpHUEHTAIHH,
HAIPaBIIEHO Ha CO3JAHHME YCIOBUH I TPOSBICHUS CBOMX HHTEIUICKTYalIbHBIX M TBOPUYECKHX CHOCOOHOCTEH KaXKIIbIM
oOy4Jaronumcs, KOTopble He0OXOUMBI JIJIsl POAOIHKEHUST 00pa30BaHusl B OPraHU3aAIUAX MPOGECcCHOHATBHOTO0 00pa30BaHUS
0 Pa3JINYHBIM (QUBUKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATLHOCTSIM.

B mporpamme mo ¢usuke ompeneistoTcs TUIaHUpyeMble pe3ysbTaThl OCBOCHHS Kypca (M3MKH Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus: TMYHOCTHBIE, METANIpeIMETHBIC, IpeAMEeTHBIC (Ha yrayOnéHHoM ypoBHe). HayuHo-MeTogomornaeckoi
OCHOBOW [Is1 pa3paboTKu TpeOOBaHWH K JMYHOCTHBIM, METAMPEIMETHBIM M TMPEAMETHBIM pe3yibTaTaM OOydaromuxcs,
OCBOMBIIIMX TMporpamMmy Mo (u3uMKe Ha YpPOBHE CpeIHEro oO0Iiero oOpa3oBaHWs Ha YIIIyOJEHHOM YpOBHE, SBIISETCS
CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Iporpamma 1o gpu3rKe BKIIOYAET:

TJTAHUPYEMBIE Pe3ybTaThl OCBOEHUS Kypca (HM3HKHU Ha yriyOJa&HHOM ypOBHE, B TOM YHCIE MPEIMETHBIC PE3yIbTaThl
0 rojiaM o0y4YeHus;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3MKe WMEET NPUMEPHBIM XapakTep W MOXKET ObITh HCIOJb30BaHA YUYUTEISAMU (PUZUKHU IS
COCTaBJICHHS CBOUX pabOYMX MPOTPaMM.



[IporpaMmma mo (u3uke HE CKOBBIBAET TBOPYECKYIO HHHUIMATUBY YUMTENEH U TNPEAOCTaBISIET BO3MOXKHOCTH JJIS
peai3aliyd Pa3IUYHBIX METOJAMYECKUX TOAXOA0B K TMPENnojaBaHuI0 (UMK Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coxXpaHeHus 00s13aTENbHOM YaCTU COIepKaHus Kypca.

®dusuka Kak Hayka 0 HanboJjiee oOLMX 3aKOHAaX MPUPObI, BHICTYIIAsl B KAUECTBE yU€OHOTO MpEeMETa B IKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatouiem mupe. IlIkonbHbIN Kypc (U3MKK — CUCTEMOOOpa3yromui AJs
€CTECTBEHHO-HAYUYHbIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XuUMUeH, Ouonoruei, ¢usnueckoil reorpadueit u actpoHomued. lcmonp3oBaHue M aKTUBHOE NPUMEHEHUE
bu3MuecKUX 3HAHUN OMPEIENUIIO XapakTep U OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cdepe SHEPreTHKH,
TpPaHCIIOPTa, OCBOEHMSI KOCMOCA, IMOJIyYE€HHs HOBBIX MaT€pUaJIOB C 33JaHHBIMHU CBoiicTBamH. M3yueHue pu3Mku BHOCUT
OCHOBHOM BKJIaJ B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydaromierocs, B (OpMHpOBaHHE YyMEHHIl
MPUMEHATh HaY4YHbI METO/I MIO3HAHUSI IPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca (u3uMKu Ha ypoBHE cCpeaHero oOmero oOpa3oBaHUs TMOJOXKEH psAJ HUIeH, KOTOpPhIE MOXKHO
paccMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

Hoesn yenocmuocmu. B cCOOTBETCTBUU C HEN KypPC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX
pa3nesioB (PU3HKH, BKJIIOUAET KaK BOIIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DPU3HKH.

Hoesa z2enepanuzayuu. B cOOTBETCTBUM C HEH MaTepuall Kypca (U3MKH OOBEIUHEH BOKPYT (PU3HYECKUX TEOPHUIL.
Benymum B kypce siBisieTcsi GOpMUPOBaHUE MPEACTABICHHUIN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpenanoyiaraeT MCIOJb30BaHUE T'YMAHUTAPHOIO MOTEHIMANa (U3HYECKOM
HayKH, OCMBICJICHHE CBS3U Pa3BUTHUS (PU3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoea npuknaonoit nanpasnennocmu. Kypc ¢usuku yriyOia€HHOT0 ypoBHsSI MPEANOJIaraeT 3HAKOMCTBO C IIHPOKUM
KPYTOM TE€XHUYECKUX U TEXHOJOTHYECKHX MPHIOKEHUN H3YyYEHHBIX TEOpPUl M 3aKOHOB. IIpu 3TOM paccMaTpuBaroTCs Ha
ypOBHE OOIIMX MPEACTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoesa 3konozuzayuu peanu3yercsl MOCPEICTBOM BBEIAECHUS 3JIEMEHTOB COAEPKaHUSA, MOCBIIIEHHBIX SKOJIOTUYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OOCYyXIeHus npobiem
PalMOHAIIBHOTO MPUPOIOTNOIB30BAHMS U 3KOJIOTUUECKONW O€30aCHOCTH.

OcBoeHue copaepxkaHusi MPorpamMmsl 1o (U3MKe JOJKHO ObITh TOCTPOEHO HA MPUHIUIIAX CUCTEMHO-AESITEIbHOCTHOTO
nonaxona. s pusuku peanusanusi STUX TPUHLUIIOB 0a3UpyeTcs Ha UCIOJIb30BAaHUHM CaMOCTOSTEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYMOIIEro (paktopa ydeOHoro mporuecca. s yriyOonéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOIO



YUYEHHYECKOTO S3KCHEPUMEHTa, BKJIIOYAIOIIEro (PpOHTaNbHbIE YYEHMUYECKHE OIbIThl MPU H3YYEHUHM HOBOrO MaTepuarna,
nabopatopHble paboThl U paboThI pakTUKyMa. [Ipu 3TOM BO3MOKHBI J1Ba crioco0a peanu3anu PU3nIecKoro npakTukyma. B
MEPBOM CiIydae MpakTUKyM mpoBoauTcs mbo B koHie 10 u 11 kmaccoB, nu00 mocie mepBOro W BTOPOTO MOIYTOJUil B
KaXKJIOM U3 3TUX KjaccoB. BTopoii criocob — 310 uHTerpamus padoT mpakTUKyMa B CUCTEMY JabOpaTOPHBIX padOT, KOTOphIE
IPOBOJISITCS B Ipoliecce u3ydeHus: pasnena (temsl). [Ipu 3ToM moj paboraMu mpakTUKyMa MOHUMAETCS CaMOCTOSTEIbLHOE
UCCJIeIOBaHNE, KOTOPOE MIPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAroBOM UHCTPYKIIUH.

B nporpamme no gu3uke cucTeMa yYEHHYECKOrO 3KCIEPUMEHTA, JJA0OPATOPHBIX padOT M MPAKTUKyMa IMpeACTaBiIeHA
eAUHBIM TIepeuHeM. BriOOp TeMaTuku A 3THX BUAOB YUYEHWUYECKHUX MPAKTHUYECCKUX PaOOT OCYIIECTBISETCS YYaCTHUKAMHU
00pa3oBaTeNpHOTO Mpollecca UCXO/s U3 0COOCHHOCTEH MOYypOYHOro TUIAHUPOBAHUA M OCHalleHHsl kaOuHera Qusuku. [Ipu
ATOM 00ECTIEUMBACTCS OBJIAJICHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOJAUTH MPSMbIE U KOCBEHHBIE MU3MEPEHUSI, UCCIICTOBAHMUS
3aBUCUMOCTEH (M3MUECKUX BETMIMH M TIOCTAHOBKY OTIBITOB IO TIPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbimoe BHUMaHWE YIENSAETCS PEIICHUIO PACYETHBIX M KAa4eCTBEHHBIX 3amad. Ilpw »ToM i pacuéTHBIX 3amad
MPUOPHUTETOM SBIIAIOTCS 33[a4d C SIBHO 33JaHHOW M HESBHO 3a/laHHON (DU3MUECKON MOEINbI0, TIO3BOJISIONINE MPUMEHSTH
M3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U MHTETpUpys NMPUMEHEHHE 3HAHUW U3 Pa3HBIX
paznenoB. [l KadyecTBEHHBIX 3ajlad TMPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEJCKa3aHHe MPOTEKAHUS
(u3nYecKuX SIBJICHUI U TNPOLECCOB B OKPYXAIOLIEH XU3HHU, TPeOyrolue BbIOOpa (PU3NYECKOM MOAENIU ISl CUTYaLUH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ TpeboBannsaMu GI'OC COO k maTepuaabHO-TEXHUYSCKOMY 00SCIIEUCHHIO YUeOHOTO Mmpoliecca Kype
¢bu3uku yrayOJéHHOrO YPOBHS Ha YPOBHE CpeHEro oOIiero oOpa3oBaHHUsS JOJDKEH M3Yy4aThCs B YCIOBUSX MPEIMETHOTO
kabunera. B xabunere pu3uku H0MKHO OBITH HEOOX0aUMOE JabopaTopHOE 000PYIOBAHUE ISl BHITIOJHEHUSI YKa3aHHBIX B
nporpamme 1o (U3HMKe YYEHHUYECKHX OIBITOB, JAOOPATOPHBIX pabOT M padOT MPAKTHKyMma, a Takke JEMOHCTPALMOHHOE
obopynoBaHue.

JlemoHCTpaninoHHoe 000pynoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C MPHUHIIUIIOM MHUHUMAJIBHOW JOCTATOYHOCTH H
oOecreuynBaeT TMOCTAaHOBKY TMEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIUil JUIsl WCCIICIOBAHMS
M3Y4aeMbIX SIBJICHUH W TTPOIIECCOB, SMITMPUIECCKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHUH.

JlabopaTopHoe o00OOpyIOBaHUE [UIsI YYEHUYECKHX MPAKTHUYECKUX padoT QopMUpyeTcsi B BHUAEC TEMaTHYECKUX
KOMILJIEKTOB W OO0ecneynBaeTcs B pacy€Te OJHOr0 KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHYecKhe KOMILIEKTHI
nabopaTopHOTO 000PYIOBAHUS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IHU(PPOBBIX
MpUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBIX TaOOPATOPHUH.



OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

dopMupoBaHHE HHTEpeca M CTpEMJICHHS OOy4yaloluXcs K HaydHOMY W3yYEHHUIO TPUPOABI, pPa3BUTHE HX
MHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TMpPEACTaBICHUI O HAyYHOM METOJAE IMO3HaHWUS W (OPMHUPOBAHUE HCCIIENOBATEIBCKOTO OTHOIICHUS K
OKPYAIOIUM SIBJIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KAK PE3yJIbTaTa U3y4YEeHHs] OCHOB CTPOEHHUSI MaTepuu U (pyHJaMeHTaIbHbBIX
3aKOHOB (DM3HKH;

(dopMupoBaHre yMEHUN OOBSICHATH SIBJICHUS C UCIIOIB30BaHNEM (U3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopmMHpoBaHKE MIPEACTABICHUM O POIU GUBUKHU AJI PA3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oynyiield npodhecCuOHaIbHON AESITETbHOCTH, CBI3aHHBIX C (DU3UKOM,
MOJIFOTOBKA K JalbHEHIIeMy 00y4eHHUIO B ’TOM HaIPaBIICHUH.

JlocTmkeHHe STHUX Iee 00ecrednBaeTCs pPEelICHHEM CIEAYIOIUX 3aad B MpoIecce M3ydeHus Kypca (U3HKU Ha
YPOBHE CpEeHEro 00I1ero 00pa3oBaHuUs:

OpUOOpETEHNE CUCTEMBI 3HAHUNH 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSAX, BKIIIOUAs MEXAHUKY,
MOJIEKYJISIPHYIO (PM3UKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPO(OU3HUKY;

dbopMupoBaHrE YMEHHUI MPUMEHITh TEOPETUUECKUE 3HAHUA ISl OOBSICHEHUS (DU3UUYECKUX SIBJICHHUN B MPUPOJIE U IS
MPUHSTHS MTPAKTUIECKUX PEIICHUI B TOBCEHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIeHUs Pa3IMYHbIX 33/a4 C SBHO 3aJJaHHOW (PU3MYECKON MOEINbIo, 3a/1a4, O0Apa3yMeBaIOIINX
CaMOCTOSITENIbHOE CO3JaHhe (PU3NYECKOW MOJEIM, aJeKBATHOM YCIIOBUSM 3a/ladyd, B TOM YHUCIE 3aJlad HHXKEHEPHOTO
XapaKkTepa;

MOHNMaHNEe (PU3MYECKUX OCHOB W MPHUHIIUIIOB ACHCTBHSI TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IMPOIECCOB, UX
BIUSTHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIAJICHE METOJaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEACHUS (PU3NYECKUX IKCIEPUMEHTOB, aHajau3a u
MHTEpIIpeTaluy HH(GOPMALIMH, ONIPEIeTICHHS TOCTOBEPHOCTH MOIYYSHHOIO Pe3yJIbTaTa;

CO3/IaHHE YCIIOBHUH TSl pA3BUTHUS YMEHHM MPOCKTHO-UCCIIEI0BATEILCKON, TBOPUECKON ACSITETLHOCTH;

pa3BUTHE UHTEpeca K cepaM MpodhecCHOHATEHON e TENBHOCTH, CBI3aHHON ¢ (DU3HKOM.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrinyOn€HHbIH ypoBeHb U3yueHUs yueOHoro npeamera «Dusuka» Ha
YPOBHE CpeaHEro o0Iero oOpa3oBaHUs BHIOMpPAETCS OOYYAIOMIMMHUCS, IUIAHUPYIOIMIMMH MPOAOKEHHE OOpa30BaHUS IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO TPOPIIIS.



Ha usyuenne pusuku (yrinyOiaEHHBIN YPOBEHb) Ha YPOBHE cpeaHero ooimero oopazoanus oroautcs 340 gacos: B 10
kimacce — 170 gacoB (5 yacoB B Heaento), B 11 kinacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipemmaraemerii B mporpamMme 1o (uU3UKEe TMepedeHb JIA0OPATOPHBIX M TMPAKTHYECKUX PabOT  sBIsSETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JeaeT BHIOOp MpOBENEHUsS JTa0OpaTOPHBIX PAOOT M OMBITOB C YY4ETOM HHIWBUIYaTHHBIX
0COOCHHOCTEHM 00yJarOIIUXCS.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO MO3HAHMS IPUPOBI.

®duznka — dyHIaAMEHTAIbHAS HayKa O mpupojae. HaydHblii METON MO3HAHWS W METOABI MCCIAEAOBAHUS (HU3UIECKUX
SIBJICHHI.

DKCIEpUMEHT B TEOPHs B TIpOIlecce MO3HaHUS TPUpoIsl. HabmroaeHne u SKCepuMeHT B (U3HKE.

CnocoObl u3MepeHusi GU3MUEeCKUX BETUYHMH (AHAJIOTOBBIE W LU(PPOBBIE HU3MEPUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3MYECKUX SBJICHUN M MPOIECCOB (MaTepuaibHas TOYKA, aOCOJIIOTHO TBEPAOE TENO, UJeabHas
KUJKOCTh, UJICATBHBIA Ta3, TOYeUHbIN 3apsy). ['unoresa. Ouszndeckuil 3aKOH, TPaHUIBl €ro MPUMEHUMOCTH. Dusznueckas
TEOpHUSL.

Ponb u mecTo pusuku B opMUPOBAaHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA, B IPAKTUYECKON JAEATEIHHOCTHU JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHue cuibl TOKAa W HaOpsDKEHUS B IEMM TOCTOSIHHOTO TOKa TPU TOMOIIM aHAJOTOBBIX U HHU(POBBIX
MU3MEPUTENHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoit jabopatopueit mo ¢usuke. [Ipumepsl uzmMepeHus (QU3NYECKUX BEIMYUH TPHU TMOMOIIU
KOMIIBIOTEPHBIX JATYMKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKEHUs. CrucTema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paauyc-BexkTop MarepuaibHON TOYKH, €r0 MPOEKLIMU HA OCU CUCTEMBI KOOpAUHAT. TpaeKTopus.

[Tepemernienue, CKOPOCTh (CPeAHSISE CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MaTepUabHON TOYKU, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. CloXKeHHUEe MEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIUHENHOE IBUKEHNE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYTH
MaTepUaIbHONU TOYKU OT BPEMEHHU U UX TpaduKH.



CBoOomHOe manmeHue. YCKOpeHHue CBOOOMHOTO majaeHwus. J[BrkeHwe Tenia, OpOIMIEHHOTO IMOJA YIVIOM K TOPH30HTY.
3aBUCUMOCTbH KOOPAUHAT, CKOPOCTH M YCKOPEHHUSI MaTepUaAIbHONW TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneiiHoe aBukeHue. [[BH>KeHHME MaTepUaIbHOM TOYKM IO OKPY>KHOCTH. YTJIOBas W JIMHEWHAsh CKOPOCTb.
ITepuon u yactoTa obpaienus. LlenTpocTpemMuTenbHoe (HOpMAIBHOE), KacaTeabHOE (TAHTECHIIMAIBHOE) U MOJTHOE YCKOPEHUE
MAaTEPUATBHON TOUKHU.

TexHu4yeckre yCTpONCTBA U TEXHOJIOTUUYECKUE MPOLIECCHI: CHUAOMETP, IBHKECHUE CHAPSAIOB, LIEMHBIE, IECTEPEHYATHIE
U peMEHHBIE TIepeIaun, CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogens cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUYECKUX XapAKTEPUCTUK JIBUKEHUS.

CnocoOsbI uccaeaoBaHus TBHKCHUM.

Nnnroctpanus npeaebHOro Nepexo/ia U 3MEpEHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBuxkeHus Teya, OpOIIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

HanpasneHnue CKOpoCcTu pu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue MmyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OJHOTO M TOTO K€ TeJla B pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydeHune HepaBHOMEPHOTO JIBMXKEHUS € LIEIBIO ONPeIeNIeHUs] MTHOBEHHON CKOPOCTH.

N3MepeHne ycKopeHHs TPy NPsIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBH>)KEHUU 10 HAKIIOHHOM IJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenue yckopeHusi CBOOOHOT0 najeHus (PEKOMEHI0BaHO UCTIO0JIb30BaHKe [UGPOBOH 1abOpaTOpHn ).

N3yuenue JBUXKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIbHO. [IpoBepka TruUMOTE3bl O NPSAMON MPONOPLHUOHATIBLHOU
3aBUCHUMOCTHU MEXIY AAJTbHOCTBIO MOJIETA U HAYAJIbBHOM CKOPOCTBIO TENA.

N3ydenune ABUKEHHUS TeJla M0 OKPYKHOCTH C TOCTOSIHHOM TIO MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEpHO/ia 0OparieHus KOHWYECKOTO MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepsbiit 3akoH Herotona. MHepuunansHsie cucteMsl oTcuéra. [Ipunuun otHocuTensHOoCTH ['anmuiies. HennepnuanbHbie
CHUCTEMBI OTCUETA (OMpeieNIeHUE, TPUMEDPHI).

Macca tena. Cuna. [IpuHIuUI Cynieprio3uiuy CHJl.



Bropoi 3akoH HproToHa 111 MaTepuaibHOM TOYKH.

Tpernii 3ak0H Hpr0TOHA 1151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPABUTAIITMOHHON U THEPTHOM MacCHhI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI HAJ MOBEPXHOCTHIO IUIAHETHI U OT
reorpaduyeckoil mupoThl. J[BrkeHne HeOEeCHBIX Tell U UX CIYTHUKOB. 3akoHbl Keruiepa. [lepBas kocmuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErOcs C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHMsI CKOJIbKEHUA U cuia TpeHus mnokos. Kosddumment tpenus. Cuna
CONIPOTHBJICHUS IIPU JBUKEHUH TeNa B )KUAKOCTU WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO IBUKEHUS.

Hasnenue. 'mapocratuyeckoe nasinenue. Cuiia Apxumena.

TexHuyeckue ycTporuCcTBa U TEXHOJIOTHYECKUE MMPOLECCHI: TOAINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HabGutoienue nBUKeHUs Tell B MHEPLMAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kadenne nByx HUIMHAPOB WK IIAPOB Pa3HOW MACChl C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO HEHHEPLHMAIBHOU
CUCTEMBI OTCYETA.

CpaBHEHHME pPaBHOJCHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHJI C IMPOU3BEIECHUEM MACChl T€Ja HA €ro YCKOPEHUE B
MHEPLUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJICHUU.

[lenTpoOexKHbIE MEXaHU3MBI.

CpaBHeHUE CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomoul, npaKkmuKym.

N3mepenne paBHOAEHCTBYIOIIEH CHIT IPU ABUKEHUU OPyCKa MO HAKJIOHHOM TIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JABIXKEHHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE
OT €r0 MAaCCBI.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIMUX B MIPY>KWHE U PE3MHOBOM 00paslie, OT UxX AepopMaluu.

N3yuenne qBUKEHUS CUCTEMBI T€M, CBA3aHHBIX HUTHIO, IEPEKUHYTOU yepe3 JIErKuil OJI0K.

H3mepenne ko3 duiimeHTa TpeHus Mo BEJIMYMHE YIIIOBOro ko3 duireHTa 3aBucuMoct Frp(N).



UccnenoBanue nprkenHus Opycka 1Mo HAKJIOHHOHW TUIOCKOCTH € TIEPEMEHHBIM KO3(PPHUITUEHTOM TPEHUS.

N3yuenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynaTenbHoe U BpalareabHOe JBMKEHHE TBEPAOTO Tesa. MOMEHT CHJIbl OTHOCUTEIBHO
ocu BpaueHus. [1nedo cunbl. CrnoxkeHne cuil, NPUII0KEHHBIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUYMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEMH, CTPOUTENBHBIM KpaH, pPEmETYaThIC
KOHCTPYKIIUHU.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunbl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpyrpoBaHne KpOHIITEHOB U PacU€T CHII YIPYTOCTH.

N3ydyeHne ycToM4MBOCTH TBEPIOIO TeJIA, UMEIOLIETO IJIOIIAAb ONIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 MexaHuke.

Nmnynbc MaTepralibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUEK. LIEeHTp Macc cucTteMbl MaTepUANIBHBIX TOUEK. Teopema
O JIBMKCHUU LIEHTpa Macc.

Nmnynbe cUitbl U N'3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE IBHKCHUE.

MomeHT umnynbca MaTepuanbHON Touku. [IpencTaBienne o COXpaHEHUH MOMEHTa UMITYJIbCa B LIEHTPAJIBHBIX MOJISIX.

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padOThl CUJIBL.

MOIIHOCTH CHUJIBI.

Kunerndeckast sHeprus MatepuanbHO TOUKU. Teopema 00 M3MEHEHUH KHHETUYECKON YHEPTUN MaTePUATIbHON TOYKH.

[ToreHuuanbHple W HENOTEHIMANbHbIE Cuibl. [loTeHumansHass »SHeprus. [loTeHIWanbHas SHEpPrus YHOpyro
nedopMUpoOBaHHOU TpYyXKUHBI. [loTeHIMabHAs PHEPTrHUs Tejla B OAHOPOIHOM TpaBUTAIMOHHOM moJie. [loTeHumanbHas

SHEPrus Tejaa B rPaBUTALMOHHOM IOJI€ OJHOPOJIHOTO Iapa (BHYTpH U BHE 1miapa). Bropas kocmuyeckas CKOpoCTbh. Tperbs
KOCMHYECKAasi CKOPOCTb.



CBs3pb pabOThI HEMOTCHIMAIBHBIX CHJI C W3MEHCHHEM MEXAaHWYECKOW SHEPTUM CHCTEMBI TeNl. 3aKOH COXpPaHCHUS
MEXaHUYECKON YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyn 114 uaeanbHOU )XKUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.

TexHndeckne yCTpOMCTBA MU TEXHOJOTHYECKHUE MPOLECCHI: IBUKEHHUE PAKET, BOJAOMET, KONEDP, MPYKUHHBIN MUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHUE HA KOHbKAaX.

JHemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOITHOCTY CHUJIBI.

N3meHenune sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3auMHbIe npeBpaleHUs] KUHETUYECKOW U MOTECHUHUAIBHON DHEPrui IMPU JCUCTBUM HA TEJIO CUIIBI TSKECTU U CHUJIBI
YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenue umiryibca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOACIH IEKTPOMOOMIISI 1 MOITHOCTH CUJTBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

UccnenoBanne coxpaHeHnss UMITYJIbCa MIPU YIPYTOM B3aUMOICCTBUMU.

N3mepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS MMOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Onpenenenue paboThl CUITBI TPEHUS TIPU ABUKEHUU TeJIa 10 HAKJIOHHOMW MJIOCKOCTH.

Paznen 3. Modsiekyisipuasi pu3nMka 1 TEpMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUlU.

OcHoBHBIE TIONIOKEHHST MoJieKysipHO-KuHeTndeckoit Teopun (MKT), ux ombiTHOe oOocHOBanue. Juddysus.
bpoyHOBCcKOe nBHKEHME. XapaKTep NBMKECHUS U B3aUMOJICVCTBUS YaCTHL] BelecTBa. MoJenu CTpOeHHs Tra30B, KUJIKOCTEN U
TBEPABIX TE U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pazmepsl MoJiekyl (atoMoB). KonuecTBo
BeniecTBa. [locrosHanas ABoraspo.

TemoBoe paBHoBecue. Temneparypa u ciocoos! e€ nzmepenus. [llkana remnepatyp Llenscus.



Mopgenp uaeanbHOro rasa B MOJICKYJISIPHO-KMHETUYECKOW TEOPHM: YaCTUIbI ra3a ABHXKYTCS XAOTHYECKM U HE
B3aUMOJEHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbI. YpaBHeHHe MennaeneeBa—Kiamneiipona. AGcontoTHas Temiiepatypa (mkana temneparyp KenbBuHa).
3akoH [lanpToHa. M30mponecchl B MI€aJbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npencraBiieHHue
M30IPOLIECCOB: H30TEPMA, U30X0pa, n300apa.

CBsi3p MEXIy NAaBICHUEM U CPEIHEN KUHETUYECKOW SHEPrued MOCTYNATEIbHOTO TEIUIOBOIO JBHYKEHHUS MOJIEKYJI
U7eaJIbHOTO raza (0OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHYECKON TEOPUH UICAILHOTO ra3a).

CBsi3p  aOCOJIIOTHOM — TemmepaTypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO CpPEIHEH KHHETHYECKON HSHepruei
MOCTYIATEIBLHOTO TEMJIOBOTO ABMKEHUSA €€ YACTHII.

TexHruecKre ycTpoicTBa U TEXHOJIOTMYECKUE POLECCHI: TEPMOMETP, OapOMETp, NOJYYEHHE HAHOMATEPUATIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YacTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mopenu KpUCTaIUINYECKUX PEMIETOK.

HaGnrogenue u vicciieoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHSI MPU TEIIJIOOOMEHE MEXTY TOPSUYEH U XOJIOTHOU BOIOM.

N3ydenune nzorepMuueckoro mpoiiecca (peKOMEHI0BaHO UCTIOIb30BaHUEe UG POBOIL TabopaTopun ).

N3ydyeHnne n30xopHOTo npoiecca.

N3yuenune nzobapHOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (TZl) cuctema. 3agaHue BHEMIHMX YCIOBUH IJii TEPMOJMHAMUYECKON cHCTeMbl. BHemiHue u
BHYTpEHHUE mapaMeTpbl. [lapameTpbl TEPMOAMHAMUYECKON CHUCTEMBI KaK CPEIHWE 3HAYEHUs] BEJIWYWH, ONMHCBHIBAIOUINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe nawano tepMomumHamuikd. CamMompou3BOJIbHAS pelakcalus TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PABHOBECHIO.

Mogens uaeanpHOro rasa B TEPMOJMHAMHKE — CHCTEMa ypaBHEHW: ypaBHeHne MeHaeneeBa—Knanelipona u
BBIPQXKEHUE NIJI1 BHYTPEHHEH SHEPruu. YCIOBUS MPUMEHUMOCTH 3TOM MOJENIM: HU3Kas KOHLEHTPAIMS YacTHUIl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jj1s1 BHyTPEHHEU SHEpTrur OJHOATOMHOTO UJ€aIbHOTO rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.

DnemMeHTapHasi paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky npoiiecca Ha pV-auarpaMmme.

Temnonepenada kak crmocod W3MEHEHUS BHYTPEHHEH dYHEPTUH TEPMOJIMHAMHYECKON CHCTEMBI 0€3 COBEPITICHUST PabOTHI.
KonBek1usi, TeaonpoBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Temmotel. Temno€MkocTh Tena. YelnbHas W MOJISIpHAas TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa.
VYaenbHas TeruioTa cropaHusi ToruiMBa. Pacuér konmmdecTBa TEMIIOTHI mpu Teruionepenade. [lonstue 00 amuabaTHOM
Iporuecce.

[lepBblil 3aKOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KonudecTBo TemoTsl M paboTa Kak MeEpbl HW3MEHEHUS
BHYTPEHHEUN YHEPTUH TEPMOJNHAMUYECKON CHCTEMBI.

BTtopoii 3akOH TEpMOJMHAMHUKH I PABHOBECHBIX IIPOIIECCOB: YEpE3 3alaHHOE€ pPABHOBECHOE COCTOSIHHE
TEPMOJIMHAMHYECKOM CUCTEMbI TPOXOJIUT €AMHCTBEHHAs aauadaTa. AOCOIIOTHAs TeMIepaTypa.

BTtopoii 3aKkoH TepMOIMHAMUKH ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOKHO TMEPEIaTh TEIIOTY OT O0Jee XOJIO0IHOTO
Tena Kk 0osee HarpeTomy 0e3 komrieHcaruu (Knaysuyc). HeoOGpaTuMoCTh PUPOIHBIX TPOLIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKHUE aCIEKThl HCTIOJIb30BAaHUS TEIUIOBBIX ABUratesiei. TernnoBoe 3arps3HeHrne OKPYKaroIIe Cpeibl.

TexHUYeCcKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE TTPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, AU3EIbHBIA U KapOIOpaTOPHBIN
JIBUTaTelv, apoBasi TypOMHA, MOJYYEHUE CBEPXHU3KUX TEMIIEPATYpP, YTUIU3AIUS «TEIJIOBBIX» OTXOJ0B C UCIOJIb30BaHUEM
TEIJIOBOT0 Hacoca, yTHIIK3alis OMOOPraHnYeCKOro TOTUIMBA J1J1sl BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadaTtuieckoM pacIinpeHUN.

Bo3znymiHoe oruuso.

CpaBHEeHUE YAETbHBIX TETUIOEMKOCTEMN BEILIECTB.

Crioco0Obl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanne aguabaTHOTO IIpoIiecca.



KomrmbrorepHabie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue yaenbHON TEIITOEMKOCTH.

UccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u konaeHcanus. Mcnapenue u kunexnue. Y ieinbHas TemioTa napooOpa3oBaHus.

Haceimiennsle 1 HeHachllleHHbIE napbl. KauecTBeHHass 3aBUCUMOCTh TUIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT OOBEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIECHUS OT JaBJICHUSA B
AKUJTKOCTH.

BnaxxnocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHH30TPONHS CBOMCTB KpucTtamioB. [liaBieHue u
KpUCTaJUIh3aius. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

Hedopmaruu BEpoTO Tena. Pactsokenne u cxatue. Cnsur. Moayine FOnra. [pegen ynpyrux nedopmaruii.

TeroBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE pacliMpeHue. AHTAPMOHU3M TEIIOBBIX
KOJIeOaHMI1 YaCcTHUIl BEIECTBA KaK MPUYMHA TEIIJIOBOTO PAaCIIUPEHUs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBaHue sHEpPrun B (pa30BbIX NMEPEX0IaX.

VYpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTskeHue. Koadduiment moBepxHocTtHOro HatspkeHus. Kanwispuele siBneHus. [laBineHue mop
HMCKPUBJIEHHOM MMOBEPXHOCTHIO xKUAKOCTU. PopMmyna Jlammaca.

TexHudeckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE MTPOLECCHI: )KUIAKUE KPUCTAILIbI, COBPEMEHHBIE MAaTEPHUAJIbI.

Jlemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kurnenue nmpu noHM>XKEHHOM TABJICHUH.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

KanunnspHasie siBaeHus.



Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Ha6nronenue manpix nedopmariui.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenne adCoNMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MAcChl MAPOB B TOMEIICHHH.

N3mepenne kodpduiineHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH Ae(OpMAaLMKM PE3HHOBOIO 00pa3a OT MPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DneKTpu3anus Ten U €€ NPOSIBICHUA. OJEKTpUuecKuid 3apsia. [[Ba Buma snekTpuueckux 3apsaaoB. lIpoBomHukw,
IUBJIEKTPUKHU U TTOIYIIPOBOAHUKHI. DJIEMEHTAPHBINA SJIEKTPUUECKUI 3apsil. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero necTere Ha SJIEKTPUYECKHUE 3aPSIbl.

Hanpsox€anocTs anextpudeckoro nosis. [Ipo6usiii 3apsi. JInauu HanpsHKEHHOCTH dJIeKTpudeckoro mosist. OaHopoaHoe
AIIEKTPUYECKOE T10JIE.

[ToTeHIMaNIBHOCTL JJIEKTPOCTATUYECKOIO IMOMdsA. Pa3HOCTH MOTEHIMANOB W HampspkeHue. lloTeHumanbHas sHeprus
3apsia B DJIEKTpocTaTHYecKoM Tmosie. [loTeHnman snekrpoctatudeckoro mnoss. CBA3b HANPSKEHHOCTU MOJIL U Pa3HOCTH
MOTEHIUAJIOB ISl JIEKTPOCTATUYECKOr0 MO (KaK OJJHOPOAHOTO, TaK U HEOJHOPOAHOTIO).

[IpuHIMN Cynepno3uIy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHON cdephl. [loe paBHOMEPHO 3apsKEHHOTO MO 00BbEMY Iapa.
[Tone paBHOMEpPHO 3apspDKEHHOM OECKOHEUHOM TUIOCKOCTH. KapTuHbl JWMHMM HanpsoKEHHOCTH  ATUX  TOJIEM U
AKBUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsA0B.

JIM3IIEKTPUKH B SJIEKTPOCTATHYECKOM MoJIe. J(nanekTpudeckass IpOHULIAEMOCTh BEIIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOPA.

[TapannensHOE coenMHEHUE KOHIeHCAaTOPOB. [locnenoBaTenbHOE COEAMHEHHE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHnyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE IMPOLIECCHI: AIEKTPOCKOIL, IEKTPOMETP, IIEKTPOCTATUYECKas 3AINTA,
3a3eMJICHHUE JIEKTPONprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLAI IEUCTBUSA JIIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Ban ae I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAAW IUIACTHH, PACCTOSIHUS MEXKIYy HUMH U
JIUDIICKTPUYECKOHN TPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa 1 pa3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO0 KOHJIEHCATOPa B SHEPTHIO U3ITyUEHUs CBETOINO/IA.

N3ydenune npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIIMAIOB (HAIPSHKEHUS ) MPU MOCIIEI0BATEILHOM COCIMHEHUN KOHIEHCATOPOB.

Hccnenosanue pa3zpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcaoBus CylecTBOBaHMS MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku Toka. Hanpsbxkenne U u D1C &.

3akoH OMa [ yyacTKa LeMu.

DJIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUS OJTHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI U TUIOLIATU
IIONIEPEYHOr0 CEYEHUs. Y IEIIbHOE COIIPOTUBJICHNE BEIIECTBA.



[TocnenoBarenbHOE, MapajiebHOE, CMEIIAHHOE COECIMHEHUE MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX SJEKTPUUECKUX
nenei. [IpaBuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOUTHOCTH ANEKTPUUYECKOro ToKa. TernaoBas MOIHOCTb, BbIJEIsIeMasl Ha PE3UCTOPE.

OJIC 1 BHyTpEeHHEE CONPOTUBICHUE MCTOYHHMKA TOKa. 3akoH Oma sl MOJHOM (3aMKHYTOM) 3JIEKTPUUYECKOW IIeTH.
MouiHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMBbIKaHuE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOMCTBAa M TEXHOJIOTUUYECKHUE MPOLECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKOM
SHEPIuMu.

Jemoncmpayuu.

N3MepeHne cuitbl TOKa U HAMPSHKEHUSL.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HANIPSKEHUS JIJIS1 PE3UCTOPA, JIaMIIbl HAKAJIMBAHUS U CBETOINO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS I[WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAM TMOMNEPEYHOTO CEYEHUsS U
Marepuana.

Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHHS IIPU TOCTOSIHHOM HaIPSKEHUH.

[Tpsamoe n3mepenne IIC. KopoTkoe 3aMbIkaHUE TAIbBAHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeil.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKy TTOJFOCAMHM UCTOYHHMKA TOKA OT CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

Hccnenoanne CMEIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3Mmepenue yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HANIPSIKEHUS JIJIS1 JJaMITbl HaKaJIMBaHUS.

YBenuueHue npenesia u3MepeHus amnepmerpa (BoabTMeTpa).

N3mepenne 3/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanue 3apucumoctu IJIC raabBaHMYECKOr0 3JIEMEHTA OT BpPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXK1y TOJFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

UccnenoBanue 3aBUCUMOCTH TMOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIeKTpUYECKasi TPOBOJAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS! MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.



DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W IpPUMECHas MPOBOJUMOCTh MOJIYNpoBOAHMKOB. CBoiicTBa pP-—N-mepexoja.
[TosrynnpoBOTHUKOBBIE TPUOOPBI.

ONEeKTpUYECKUA TOK B AIIEKTPOJIUTAX. OJIEKTPOIUTHYECKAas Juccoluanus. OiekTponu3. 3akoHel Dapanes s
AIEKTPOJIN3A.

OnexkTpuyecKkuid TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSTENBHBIN pa3psa. PaznuuHble TUIBI CAMOCTOSITEIBHOTO
paspsana. Momuus. [Inazma.

TexHudyeckue yCTpOIICTBA M MPAKTHUECKOE NPUMEHEHHE: Ta30pa3psaHbIe JIaMIIbl, AJIEKTPOHHO-Ty4YeBas TpyOka,
MOJTYTIPOBOTHUKOBBIE MPUOOPHL: THOA, TPAH3UCTOP, (OTOAMO, CBETOIMO, TaJIbBaHUKA, pa(UHUPOBAHUE MEJH, BBITLIaBKa
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsbI nekTposns3a Papazes.

HckpoBo# paspsia U MPOBOAUMOCTE BO3yXa.

CpaBHeHME IPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKMUKym.

HaOmnronenue aexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccenenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOJA.

Du3n4ecKuil MPaKTUKYM.

Cnoco0bl n3mMepeHust GU3NUEeCKUX BEIMUYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEHIHOCTH M3MEpPEHUH (M3MUYECKUX BEJIMYHMH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHU, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3UUYECKUX BEIUYUH, IPOBEPKA MPEII0KEHHbBIX
runote3 (BbIOOp M3 padoOT, OMMCAHHBIX B TEMATUYECKHX pa3fenax «YUYEeHUUYECKHH SKCIEpPUMEHT, JabopaTopHble paboThl,
MPAKTUKYM» ).

MesknpeaMeTHbIE CBSI3H.



N3yuenne xypca ¢usuku yriay6iaéHHoro ypoBHS B 10 Kimacce OCYIIECTBISETCS C YY4ETOM COJNEPIKATEIbHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mejxicnpeomemuvle NOHAMUSA, C8A3AHHbBIE C U3YUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA: SIBJICHWE, HAyYHBIN (akKT,
TUNoTe3a, (u3NyYecKkas BEIWYHMHA, 3aKOH, TEOpusi, HAOIIOJIEHHE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast 1adbopaTopus.

Mamemamuka: penieHue cuctemsl ypaBHeHul. JluneitHas Qynkuus, napadona, runepbosa, ux rpaduKku U CBOMCTBA.
TpuronomeTpudeckue QYHKIHH: CHHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO.
BekTopbl 1 X MPOEKITNK HAa OCH KOOPJAWHAT, CJI0’KEHHUE BEKTOPOB.

buonozusa: vexanndeckoe IBIDKEHHWE B KUBOW mpupoae, Auddy3us, OCMOC, TEMIO0OOMEH >HUBBIX OPraHU3MOB,
TEIJIOBOE 3arpsi3HCHUE OKPYKAIOIIEH Cpeapl, YTHIM3AIUs OWOOPTaHWYECKOTO TOIUIMBA TSI BBIPAOOTKH «TEIJIOBOW» W
AIIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSIKEHHE WM KalWUISIPHBIE SBJICHUSI B TMPUPOJE, AJICKTPUUECKUE SIBIICHUS B YKUBOU
pUpoe.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHASI Macca, MOTyuYeHUe
HAaHOMAaTEPHAJIOB, TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, KUIKOCTCH M Ta30B, XUIAKAE KPHUCTAIUIBI, DJICKTPHUCCKHE CBOMCTBA
METaJUIOB, AIEKTPOIUTHUECKAS JUCCOIMAIINS, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOTIHSI.

T'eocpagpua: BnaxxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHKe ABMKCHHUM C UCTIOJIb30BAaHUEM MEXaHU3MOB, YUET CYXOTO U KUIKOTO TPEHHS B TEXHUKE,
CTaTUYECKHUE KOHCTPYKIIMU (KPOHIITEHH, pemérdaTble KOHCTPYKIIMH), WCIIOJIh30BAaHUE 3aKOHOB COXPAHCHHS MEXaHWKU B
TeXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATEIh BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOW XOJIOAMIIBHHK,
KOHJIUITMOHEDP, TEXHOJOTUU TOJYyUYECHUS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YKCIIE HAaHOMATEpUAJIOB, U HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB, Ta30pa3psiIHbIE JAMIIbI, MOJYMPOBOAHUKOBEIE TPHOOPHI,
raJlbBaHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHaMHKa.

Tema 4. Maznummnoe none.

B3aumoenicTBrEe TOCTOSHHBIX MAarHATOB M MPOBOJHUKOB ¢ TOKOM. MarHuTHoe noJjie. BeKTop MarHUTHOM MHAYKLIHH.
[IpuHIMI Cynepno3uIIMA MAarHUTHBIX OJeN. JIMHUM MarHUTHOM MHIYKLWH.

MarsnuTtHoe€ 1oJjie TPOBOJHUKA ¢ TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKH U KPYroBoro BuTka). OneIT Ipcresa.



Cuna Amrnepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBlieHHe U MOJIYJib. JIBI>KEHHE 3apsiKEHHOM YacTUIIbl B OJTHOPOJHOM MarHUTHOM moJje. Pabora
cuiibl JIopeHua.

MarnautHOe noJsie B Bemectse. DeppoMarHeTuku, rmapa- i JIMaMarHeTUKH.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE IMPOLECCH: MPUMEHEHHE MOCTOSHHBIX MArHUTOB, 3JEKTPOMArHUTOB,
TeCTep-MYyJIbTUMETP, DIEKTPOABUTATENDb SIKOOU, YCKOPUTEIN AIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KapTtuna nuHUN MHIYKIMY MAarHUTHOTO TOJISl TOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTruHa nuHMI MarHUTHOW MHAYKUWH TOJS JJIMHHOTO MPSMOTO MPOBOJHKUKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOIHUKA,
KaTyIIKH C TOKOM.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaOnronenue ABMKEHUSI My4yKa 3JIEKTPOHOB B MAarHUTHOM I1OJIE.

[IpuHIUT AEUCTBUS ANEKTPOUIMEPUTEILHOTO TPUOOPA MATHUTOAIEKTPUUECKOM CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnegoBanre MarHuTHOTO MOJIE HOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

UccnenoBanue nelcTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK Ha OCHOBE U3MEPEHUS CUJIbI AMIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHUE DBJIEKTPOMAarHUTHONM HWHAYKUMH. [loTOk BekTopa MarHuTHOM wWHAYKOUU. IJC wuHAyKOuMH. 3aKoH
anekTpomarHutHOW uHAyKuu Gapanes. BuxpeBoe sanekrpuyeckoe nose. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHHUKE, JBUKYIIEMCS B OJTHOPOJTHOM MarHMTHOM TIOJIE.

IIpasuio Jlenua.

NupykTuBHOCTH. KaTyllika MHAYKTUBHOCTH B LIETIM TOCTOSIHHOTO TOKA. SIBieHrne camonHaykuuu. 3/C caMOMHAYKINH.

DHeprusit MAarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.



TexHuyeckre yCTpOUCTBA U TEXHOJOTMUYECKUE MPOIIECChl: MHIYKIIMOHHAS €4Yb, COJICHOU/I, 3allUTa OT 3JEKTpU3ALUU
TeJ MPU JBUKEHUU B MATHUTHOM T10JI€ 3eMIIH.

JHemoncmpayuu.

HaGnronenue SsBIeHUS 2IEKTPOMAarHUTHOW MHTYKITHH.

Hccnenosanue 3aBucumocty J/]C HHIYKIUHA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

[IpaBuno Jlenna.

[Tanenrie MarauTa B aTlOMUHHUEBOM (MEIHON) TpyOe.

SBneHre CaMOUHAYKITUU.

Uccnenosanue 3apucumoctu IJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B 1IETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Onpenenenre MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJIS.

UccnenoBanue siBIICHUS] CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMAarHuTHOTO FeHepaTopa.

Pa3zpnesn S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

lapmonudeckue kosnebanusa. KuHemaTudyeckoe M JUHAMHYECKOE OINMCAaHHME. DHEPreTUYecKoe OMucaHue (3aKOH
COXpAaHECHMS MEXaHWUYeCKOoW »HHepruu). BbiBoag JUHAMUYECKOrO ONHUCAHUS TapMOHUYECKMX KOJIeOaHMM U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOrO OMHUCAHUSI.

Amrutyna u ¢aza xonedanuii. CBsI3b aMIUTUTY/bI KOJCOAHUN MCXOIHON BEJMYWHBI C aMIUTMTYJaMU KoJieOaHUU e
CKOPOCTH U YCKOPEHHUS.

Ilepuon m uactora kosebanuif. I[lepuon Mansix CBOOOAHBIX KOJIeOaHUM MaTemMaTHyecKoro wmasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUM MPYKUHHOT'O MasiTHUKA.

[Tonsitue o 3aryxaromux KojebaHusx. BeHykneHHbie koneOanusi. Pesonanc. Pe3onancHas kpuBas. Biusaue
3aTyXxaHus Ha BUJ pe30HAHCHOW KpUBOU. ABTOKOICOaHMS.

TexHuYecKkre yCTPOMCTBA M TEXHOJOTHMYECKUE MPOIECChl: METPOHOM, Yachl, Kadesid, MYy3bIKaJlbHbIE HWHCTPYMEHTHI,
ceicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHLHOTO IBYKCHHUS.



Habmoienne He3aBUCUMOCTH NIEPUOIA MAJIbIX KOJIEOaHU Tpy3a HA HUTH OT aMILUIUTY/AbI.

HccnenoBanue 3aTyXarmmx KojaeOaHUi 1 3aBUCUMOCTH TIeprojia CBOOOIHBIX KOJIEOAHU OT COMPOTUBIICHHUS.

HccnenoBanue kosjeOGaHuii Tpy3a Ha MAacCHUBHOM MpPY>KHUHE C I1IENbI0 (POPMUpOBaHUS MPEACTABICHUN 00 HJIeaTbHOM
MOJEJIN MPYKUHHOTO MasATHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne nepruoaa cBOOOJHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3yuyenune 3aKOHOB JBUKEHUA TeJa B X0JI€ KoJeOaHUl Ha yIpyroM MOABECE.

N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOMINX KOJIEOaHUM.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazHumHnule Konedanus.

Konebartenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHUS B U€AIbHOM Kosie0aTelIbHOM KOHType. Dopmyna
Tomcona. CBsi3b aMIUIMTY/IBI 3apsi/ia KOHACHCATOPA C aMIUIUTY 10 CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpAaHEHHMs SHEPTUH B UACATBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarouue 3JIeKTpOMarHuTHbIe KojieOaHusl. BbIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

[TepemeHHBII TOK. MOIIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYTHOE U JCHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUS
IpU pa3IuuHON GopMe 3aBUCUMOCTH IEPEMEHHOT0 TOKAa OT BPEMEHHU.

CunyconaaibHbI NEpeMEHHBIA TOK. Pe3ncrop, KOHJAEHCATOp M KaTyllKa WHIYKTUBHOCTU B LENU CHUHYCOUIAIBHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkOB. Pe30HaHC HanpsHKEHUH.

Nneanbubiii Tpancopmarop. [IpousBoactBo, nepeaaya U noTpeOIeHUE dIEKTPUUESCKON IHEPTUH.

DKOJIOTHUECKHE PHUCKH TMpPU TMPOU3BOJACTBE 3JEKTpodHEepruu. KynpTypa HCIONBb30BaHUS JJIEKTPOSHEPTHH B
ITOBCEJHEBHOM KU3HU.

TexHuuecknue yCcTpocTBa M TEXHOJOTHYECKUE MPOLIECChl: 3JIEKTPUUYECKUH 3BOHOK, F€HEpaTop NEpPeMEHHOro TOKa,
JIMHUY 3JIEKTponepeay.

Jemoncmpayuu.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.



3aBHCHUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHYKTUBHOCTU U EMKOCTH KOHTYpa.

OcmiorpaMMbl 3J1EKTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopneib 3IeKTPOMAarHuTHOTO TEHEPaTopA.

BrinyxeHHbIe CHHYCOHIaIbHbIC KOTeOaHusI.

Pesucrop, karymka HHAYKTUBHOCTH Y KOHJIEHCATOP B LIEU IIEPEMEHHOIO TOKA.

Pe3onaHcC npu nociie10BaTeIbHOM COEUHEHNN PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHAECHCATOPA.
YCTpoiCTBO M IPUHLIKIT ACUCTBUS TpaHCPOopMaTopa.

Mopneinb TMHUY 3JIEKTPOIEpEIaYn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKMUKym.

Nzyuenue Tpancopmaropa.

HccnenoBanne nepeMEHHOr0 TOKa 4epe3 MOCIeN0BATEIbHO COETUHEHHBIE KOHAECHCATOP, KAaTYIIKY U PE3UCTOP.
HaburoieHue 371eKTpOMarHuiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MCTOUHHUKOB CBETA B LMW EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBHS HMX pacnpocrpaHeHus. llomepednsle M INpojoiibHbIE BOJIHBL. llepuox, ckopoctsb

pacnpocTpaHeHUs M JAjJuHa BoOJIHBL. CBOMCTBA MEXaHMYECKHX BOJH: OTPa)KEHUE, MperIoMJIeHHE, HWHTepdepeHUUs U
aupakuus.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[ITlymoBOE 3arpsi3HEHHUE OKPYKAIOLIEH CPEBI.
DONEeKTPOMAarHUTHBIE BOJIHBL. YCJIOBHUS M3JyYEHHs >SJEKTPOMArHUTHBIX BOJIH. B3anMHas OpueHTauusi BEKTOPOB B

3JIEKTPOMArHUTHOUN BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIICHHUE, MOIspU3alusl, UHTEpPEpEeHLHs U TUdpaKIus.

[IIkana 37€eKTpOMAarHUTHBIX BOJH. [[pMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUA. Pagnonokanus.

DIEeKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEJIbl.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE INPHUMEHEHUE: MY3bIKAJIBHBIE WHCTPYMEHTHI, pajap, paaUuONpPUEMHHK,

TEJIEBU30p, aHTeHHa, TenedoH, CBYU-nieusb, ynbTpa3BykoBas JUarHOCTUKA B TEXHUKE U MEJAULIMHE.

Jemoncmpayuu.
OO6pa3oBaHue U PAaCIPOCTPAHECHHUE TIOTICPEUHBIX U IIPOIOIBHBIX BOJIH.



Koneburomieecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue otpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue uarepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTUYECKHU PE30OHAHC.

CBoiicTBa ylnbTpa3ByKa U €ro NPUMEHEHHE.

Hab6nronenue cBs3M rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYIOM U 4aCTOTOM KoJieOaHUM.

HccnegoBanue CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH: OTpPaXEHWE, MPEJOMIIEHHE, MNOoJspu3auusd, Iudpaxius,
uHTepPepeHIus.

OGHapyxeHue nHPPaKpacHOTO U YIbTPAPUOTIETOBOTO UITYUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacpOCTPaHEHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToueuHbli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenue n3obpaxenuil B mnockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienne cBeta. 3akOHBI TpENOMICHHUS cBeTa. AOCONIOTHBIM MOKa3aTenb MpenomiieHus. OTHOCUTEIbHBIN
IOKa3aresb npesioMiieHns. 110CTOSTHCTBO 4acTOThI CBETAa MU COOTHOUIEHUE JUIMH BOJIH IIPU IIEPEX0JI€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully pa3zieiia AByX ONTUYECKUX CPE.

Xon myueii B mpusme. [ucniepcust cBera. CnoxkHbli cocTaB Oenoro cBera. L[Ber.

[TomHoe BHyTpeHHEE oTpaxkeHue. [IpeaenbHbIi yroJl OJIHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparoniye u paccerBaroniye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOHW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUYECKON JMH3bI OT €€ TNeOMETPUM M OTHOCHTEJIbHOIO MOKa3aTelis
MIPEJIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa nyya, MPOUIEAIIETO JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ riaBHOM onTudeckoi ocu. [loctpoenne n3o0paxkeHwit
TOYKHU U OTpe3Ka NPSIMO B COOMPAIOIINX U PACCEUBAIOIUX JIMH3aX U UX CUCTEMAaX.

OnTuyeckue npudopsl. Pazpemaroniast cnocodHoCTh. ['71a3 Kak onTHYecKas cucTeMa.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.



BonnoBass onrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBHS HAONIOJACHUS MaKCHUMyMOB H
MUHUMYMOB B HWHTEeP(EPEHIMOHHOW KapTHHE OT JBYX KOIE€PEHTHBIX HCTOYHUKOB. IIpumMepbl KiacCH4eCcKuX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Judpakmuonnas peméTka. YcloBHe HAOMIOMCHUS TJABHBIX MAaKCHMYyMOB TIpU TaJCHHUH
MOHOXpPOMaTHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOILIECChl: OYKM, JIyna, MEepUCKOoIN, (oroanmapar, MHUKPOCKOI,
MIPOCKITMOHHBIN armapar, MPOCBETICHUE ONTUKH, BOJJOKOHHAS ONTHKA, MU(PpaKIIMOHHAS pEmIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nroenue nojHOTo BHYTPEHHETO OTpakeHusl. MoJieib CBETOBO/IA.

HccnenoBanue Xxoaa CBETOBBIX MYYKOB Y€pe3 MIIOCKOMAPAJUIEIbHYIO IIACTUHY U TPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIa.

Hab6nronenue natepdepeniim cpera.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HaOmronenue nossipuzanuu cBeTa.

[TpumeHeHue MONSIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mepenue nokazaress npeioMJIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JINH3).

N3mepennie poKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300pa’keHus B CUCTEME U3 MIOCKOTO 3epKaia U JIMH3bI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TelIeCKOMUYECKUX CUCTEM.



Ha6monenue nudpakunu, nHTEpGHEpeHIINN U TOISIPU3ALUHN CBETA.

N3yuyenue nossipu3anyu cBeTa, OTPaKEHHOIO OT IOBEPXHOCTH TUIJIEKTPHUKA.

N3ydeHne nHTepepeHN JIa3epHOTO U3IIyUYEHHUs Ha IBYX LIEISX.

Ha6nronenue nucnepcun.

Habmonenue u uccnenoBanue Au(ppakiiioOHHOTO CIIEKTpa.

W3mepenne IIMHBI CBETOBON BOJIHBI.

[TosyueHune cekTpa u3ayyeHus: CBETOAUO0/1a IIPY OMOIIM JU(PPAKIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cieUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'pasuIbl NPUMEHNMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel cienuaabHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO HHTepBall. l[IpeoOpasoBanust Jlopenma. YcnoBue npuYMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKPALLICHUE JIJTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: CIIYTHUKOBBIE NPUEMHHUKH, YCKOPUTEIH 3apsyKEHHbBIX
YacTHUL.

VY4eHnuecKuil IKCIEPUMEHT, JTaOOpaTOpHbIE pabOThI, IPAKTUKYM.

OnpeneneHre UMIyJIbCa U HHEPTHHM PENATUBUCTCKUX YacTUI] (10 (oTorpadusiM TPEKOB 3apsHKEHHBIX YacTHUI] B
MarHUTHOM II0JI¢).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-601an060it oyaausm.

PaBHOBecHOE TerioBOE M3MyueHue (M3aydeHue adbcoMoTHO YEPHOTO Tena). 3akoH cMenienus: Buna. ['unotesa [lnanka
O KBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®dotorddext. OnbiThl A. I'. CtoneroBa. 3akoHbl GpoTodrddexra. YpaBHenue DiinmreHa 1is potodddexra. «KpacHas
rpanuia» Gpotodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBIIEHUE CBeTa Ha aOCOJIIOTHO TMOTJIOIIAIONIYI0 U aOCOJIIOTHO OTPaKAIOIIyHO
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiictBa wactull. Bosubel ne bpoiina. Jlnuna Bonubl ne bpoitns u pa3mepsl 00JacTH JIOKAJTU3ALMH
ABWOKYyIIeics yacTuilbl. KopmyckyasipHO-BOJIHOBOM nyanusM. Judpakuus 31eKTpOHOB Ha KpUCTAIax.

Crnennduka nsmepennit B Mukpomupe. CooTHomeHus Heonpenenéunocteit [ eiizendepra.



TexHudyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IMPOILECCHI: CIEKTPOMETP, (OTOAIEMEHT, (POTONATUHK, TYHHEIbHBIHI
MUKPOCKOII, COJTHEYHAas 6arapesi, CBETOAUO/I.

JHemoncmpayuu.

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToano.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue gporopesucropa.

N3mepenue noctosHHol [1nanka Ha ocHOBe uccnenoBanus porosddexra.

Hccenenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHHUS.

Tema 2. Duzuka amoma.

OnbITHI IO KCCIIEOBAaHUIO CTpoeHMs aToMa. [Tnanetapnas moaens aroma Pesepdopna.

[Toctrynatel bopa. M3nydyenue u nornomnienne GOTOHOB MpHU NEPEXOJIE aTOMA C OJHOIO YPOBHS SHEPIUU HA JAPYTOil.

Bunsl cnextpoB. CriekTp ypOBHEH 3HEPTHH aToOMa BOJOPO/IaA.

CnoHTaHHOE M BBIHYXKJICHHOE M3JyueHue cBeTa. Jlazep.

TexHrueckre ycTpoucTBa M TEXHOJIOTMUECKHE MPOLECCHI: CIEKTPAIbHBIN aHalIu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habntonenue nuHeRYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHUL.

Ornpenenenue NIMHBI BOJIHBI JA36pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMuKym.

Ha6nronenue nmuaeityaToro cnekrpa.

HccnenoBanue ciekTpa pa3pe’KeHHOT0 aTOMapHOI0 BOJOPOAa U U3MEPEHHE MOCTOsTHHON Pundepra.

Tema 3. Du3uka amomHoz0 A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsa siapa. MaccoBoe uucio siapa. M30Tormsr.

PannoaktuBHOCTh. AJb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.



3aKoH paJuOaKTUBHOTO pacmnajaa. PaanoakTuBHbIE H30TONBI B Ipupoje. CBONHCTBA HMOHU3UPYIOIIETO HU3IIYYEHUS.
BnusgHue pagnoakTUBHOCTH Ha JKHUBbIe OpraHu3Mbl. EcTecTBEeHHBIN (oH u3nydyeHus. Jlosumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleexT maccsl spa.

SAnepuble peakuuu. JleneHne u cuHTE3 saep. SnepHsie peakTopsl. [IpoOiaembl ynpaBiisieMoro TepMOSIIEPHOTO CHHTE3A.
DKOJIOTUYECKUE aCNEKThl PA3BUTHUS SIICPHONU SHEPTETUKH.

Metoabl perucTpaluy U UCCIEA0BaHUS SJIEMEHTAPHBIX YACTHL.

dyHaaMeHTallbHbIE B3auMoAeicTBUs. baproHbl, Me30HbI U nenToHbl. [IpeacraBnenne o CtanaaptHoit Mmogenu. KBapk-
TJIFOOHHAs1 MOJIEIb aIJPOHOB.

®usuka 3a npeaenamu CranaapTHo Moaenu. TEéMHast MaTepus U TEMHas SHEPIHSL.

EanHcTBO pmznueckoil KapTUHBI MUpA.

TexHuuecknue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLECCHI: JO3UMETP, Kamepa BuibcoHa, sIepHBIM peakTop,
TEPMOSICPHBIN peakTop, aTOMHast 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (oTOrpadusiM).

UccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHrs 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

DTtanbl pa3BuUTUs acTpoHOMUU. [IpHKIagTHOE U MHUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMUHU. [I[pUMEHHMMOCTh 3aKOHOB
(bu3uKY U151 O0BSICHEHUS TPUPOBI KOCMHUUECKUX 0OBEKTOB.

Mertoasl  acTpoHOMUYECKMX  ucclenoBaHuii. COBpEMEHHBIE  ONTUYECKUE  TEJIECKONbI,  PagUuOTEJECKOIBI,
BHeaTMoc(epHast aCTpOHOMUS.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUe 3BE3/IbI, INIAHETHI, UX BUJAUMOE JIBUKEHUE.

ConHeuHas cucrema.

Counnne. CosniHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPAJbHBIA KJIacC — CBETHUMOCTBY». 3BE3/bI TJIABHOU
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTh» JJIsl 3BE3/] TJIABHOM MOCJEI0BaTEIbHOCTU. BHYTpEeHHEE CTpoeHHe
3BE311. COBpEMEHHBIE MTPEACTABICHUS O MPOUCXO0XKACHUH U 3BOMoINK CONMHIA U 3BE3MT. DTanbl )KU3HU 3BE3.

Mueunsiii [Iyts — Hama 'anaktuka. [lonoxxenue u npmxenne ConHua B ['anmaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBazapbl. YEpHBIE JbIPHI B A/IpaX T'AJIAKTHUK.



Bcenennas. Pacuimpenne Beenennoii. 3akon Xa06ma. Pa3Oeranne ramaktuk. Teopust bonpiioro B3peiBa. PennkToBoe
U3IIy4YCHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGmtonenust 3BE3AHOrO0 HeOAa HEBOOPYKEHHBIM TIJIa30M C MCHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN s
OTIpe/IeNICHUS MOJIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be31usi CEeBEPHOrO MONYIIApUS U SIPKHUE
3BE3/BI.

HaGmonenus B Teneckon JIyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3/THBIX CKOTUICHUH.

Du3nYecKUuil NPaKTUKYM.

Crioco0b1 u3mepeHus: pU3NUECKUX BEIMYMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIE MOTIPEIIHOCTH M3MEPEHUH (U3NYECKUX BEIMYHUH.
OneHka rpaHull MOTrPENIHOCTEM.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUI, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3UUYECKUX BEIUYUH, IPOBEPKA MPEITI0KEHHbBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHMUYECKUX paslienax «YUYEHUUECKHH SKCIEPUMEHT, J1abopaTOpHbIe paldoTHhl,
MPAKTUKYM»).

O06o0maroniee NOBTOPEeHHUeE.

O6o0mieHne u cucTemMaTu3aluus COJEpKaHHWs pasfenoB Kypca «MexaHukay, «MonekyinsapHas ¢Qu3bka u
TEPMOJMHAMUKAY», «DIeKTpoAnHamuKka», «Konebanuss um BosHBD, «OCHOBBI CIEUHATBHON TEOPUU OTHOCUTEIBHOCTH,
«KBanToBast pusuka», « IJ€MEHTbl aCTPOHOMUU U aCTPODU3UKIY.

Ponp ¢pusuku m acTpoHOMUM B 9KOHOMHUYECKOW, TEXHOJIOTMUYECKOU, COLMATBLHON U 3TUYECKON cdepax NesaTebHOCTH
YeJI0BEeKa, pPOJib U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4yHOM KapTHUHE MHpa, 3HAUYEHHE OMMUCATENIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOM W MPOTHOCTHUECKOW (DYHKIMI (U3HMYECKON TeOpHH, poJib (PU3UUECKON TEOpUH B
(GbopMHpPOBaHUM TPEACTABICHUA O (U3MUECKON KapTUHE MHUpa, MECTO (PU3MYECKOM KapTHUHBI MHUpa B OOLIEM pALY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenune xypca ¢usuku yrayOiaéHHoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C YYETOM COAEPKATEIBHBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OUOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTUH.



Mesxicnpeomemmusvie noHAmMuUA, C8A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBJICHUE, HAYyUHBIN (akKT,
runoresa, ¢usnueckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, SKCIEPUMEHT, MOJECIUPOBAHHME, MOJEIb, MN3MEpPEHUE,
NOTPENIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE PUOOPHI, U(PPOBaAst Ta0OpaTOPHs.

Mamemamuka: penieHne CUCTEMbI YpaBHeHHN. TpuronomMmeTpudeckue GyHKIIMN: CUHYC, KOCUHYC, TAHTE€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO. BEKTOphl M WX MPOEKIMU HA OCH KOOPJAUHAT, CJIOKEHUE BEKTOPOB.
[IpousBoansie sneMeHTapHbIX (GyHKIMMA. [Ipu3Haku mogoOus TPEyroNbHUKOB, OMpeleieHUEe TUIOMAAN TUIOCKUX (Quryp u
o0bEMa Te.

Bbuonozusa: >nexrpuyeckue sIBICHUS B )KUBOUW MPUPOJE, KOJIeOATEIbHBIC JBUKEHUS B )KUBOM MIPUPO/IE, IKOJTOTUUECKUE
PUCKU TpPU MPOU3BOJACTBE DIICKTPOIHEPTUU, DJICKTPOMATHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas
JMarHOCTUKA B MEJUIIMHE, ONITUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumun: CTpOE€HHE aTOMOB W MOJICKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUTMYECKOUN PEIIETKHU, CIEKTPAJIbHBIA aHAIIN3.

T'eozpaghus: marauTHBIE TIOJIIOCA 3EMJTH, 3aJI€KW MATHUTHBIX Py, (POTOCHEMKA 36MHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, JJICKTPOMArHUTOB, SJIEKTPOJBHUraresib SkoOu, TeHepaTop
MIEPEMEHHOr0 TOKA, NHIYKIIMOHHAS I€4Yb, IMHUM DJIEKTPOIIEpEiad, FIEKTPOABUTATENb, pajap, PAAUONPUEMHUK, TEIEBU30P,
anteHHa, tenegon, CBU-nieub, yiabTpa3BykoBasi JHMArHOCTUKA B TEXHHKE, MPOCKIIMOHHBINA armapar, BOJIOKOHHAsI ONTHUKA,
coJIHEYHasi OaTapes, CIyTHUKOBbIE MPUEMHHKH, SiZICPHAS SHEPTETUKA U DKOJIOTHUECKHUE aCTIeKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pPe3yJIbTAThl OCBOCHHUS y4eOHOro npeamera « Pu3nKa» JOHKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTh
oOyyaroluxcsi pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3ULMUEH JIMYHOCTH, CHCTEMOH I1IEHHOCTHBIX
OpUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIAECHMH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCUICKOTO
oOLIecTBa, pAacCIIUPEHUE XKU3HEHHOI'O OINbITa M OMNbITA ACSITEIBHOCTH B IMPOLIECCE peaIu3allid OCHOBHBIX HaIPaBJICHHM
BOCIIMTATEIBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3ULMH 00YYaroIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCUUCKOIO

00111eCTBa;

e TMPUHATHE TPAJAULMOHHBIX O0IIEYETOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO JESTENbHOCTh B HWHTEpEcax TIPaKJaHCKOro OOLIECTBa, Yy4acTBOBaTh B

CaMOYIPaBJIEHUU B 00pa30BaTEIbHON OpraHU3aliiy;
e yYMEHHE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTAaMHU B COOTBETCTBHH C UX (DYHKLIMSAMU U HA3HAUCHUEM;
e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.
NATPUOTHYECKOT0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOMN TPaXAAHCKON UIEHTUYHOCTH, MTATPUOTU3MA;
e I[EHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHXKEHUSIM POCCHUICKUX YUEHBIX B 00JACTH (PU3UKU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;
e CIIOCOOHOCTH OILIGHHWBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;
e OCO3HAHME JMYHOTO BKJa/la B TOCTPOCHUE YCTONUYUBOIO OYIyLIETO.
3CTETUYECKOI0 BOCIIUTAHMSA:
e ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOMN HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEpEC K pazIuuHbIM chepaM MpodhecCHOHAIBHON NesITEIbHOCTH, B TOM YUCIIE CBA3aHHBIM C (DU3UKON U TEXHUKOM,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOODP Oymyiiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;
e TOTOBHOCTbH U CIIOCOOHOCTH K O0OPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA POTSHKEHUU BCEH KU3HMU.
IKO0JIOTHYECKOr0 BOCIUTAHMA:
o cOPMHPOBAHHOCTDH HKOJIOTUUECKOH KyIbTYphl, 0CO3HAHHE TTI00ANIBHOTO XapaKkTepa AKOJIOTHUECKUX MPOoOIIeM;
e IUIAHUPOBAHHE U OCYIIECTBJICHUE JCHCTBUI B OKPY)KAIOIIEH cpeie Ha OCHOBE 3HAHUS 1Iefiel YCTOWYMBOTIO Pa3BUTHS
YeJI0BEYECTBA;
e pacIIMpEeHHE OTbITA ACATEILHOCTH IKOJIOTUUECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH MO0 (U3HKE.
LHEeHHOCTH HAYYHOI'0 MO3HAHUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAYYHOU JEATEIHLHOCTH, TOTOBHOCTh B MIPOIECCE U3yUeHUS (DU3UKHU OCYIIECTBIATH MPOCKTHYIO
Y MCCIIEZIOBATEIBCKYIO IEITEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue AeMCTBUA:
e CaMOCTOSITEIHLHO (OPMYJIUPOBATH U aKTyaIU3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAETATH LEIU AEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKCHUS,
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (DU3NUYECKUX SIBJICHUSX;
e pazpabaThiBaTh IUIAH PEIICHHUS IMPOOJIEMBbI C y4E€TOM aHajdu3a HUMCIOIIUXCS MAaTepHAIBHBIX M HEMaTePHATBHBIX
pECYpPCOB;
e BHOCUTHh KOPPEKTHBBI B JEITEIbHOCTb, OILICHUBAaTh COOTBETCTBUE PE3YJbTATOB LEJSIM, OLICHUBATH PUCKHU
MOCJICJICTBUU JIEATCIbHOCTH;
e KOODAWHHUPOBATH M BBIMOJHATH pPabOTy B YCIOBHUSIX pEalbHOT0, BHUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBUS;
e Pa3BHBATh KPEATUBHOE MBINJICHUE IIPH PEIICHUH KU3HEHHBIX MPOOIEM.
ba3oBble ucciieoBarTe/IbCKHe JIeiiCTBUS.
e BJAJACTh HAYYHOU TEPMHUHOJIOTHEHN, KIIFOUEBBIMHU MOHATUSIMU U METOJAaMU (PU3NUECKON HAYKU;



BJA/I€Th HAaBbIKAMHU y4€OHO-UCCIIEIOBATENILCKOM U MPOEKTHOM AESITEIBbHOCTU B 00s1IacTU (PU3HMKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOATEIHHOMY IOMCKY METOAOB pEIIeHHUs 3a1ad (PU3MUECKOTrO COJEp)KaHus, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

BJAJETh BHJAMHU JIEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €r0 HWHTEpPIpPETalud, NpeoOpa3OBaHUIO U
IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX CUTYalUsIX, B TOM YHCJIE MIPU CO3/1aHUN YYEOHBIX POEKTOB B 00JACTH (PU3UKY;
BBISIBJISITh TIPUYMHHO-CIIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a/1a4y, BBIBUIATh TUIIOTE3Y €€ PEIICHMs], HAXOIUTh
apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUN PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJ€ PEIICHUS 33Ja4yd PE3yJIbTaTbl, KPUTHUYECKH OLIEHHUBATh HUX JIOCTOBEPHOCTb,
IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/a4d B 00pa30BaTENIbHOM JEATEIBHOCTH, B TOM YHUCIE IPU U3yUYEHUU
bu3uKy;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YMETh NEPEHOCHUTH 3HAHUS MO0 (PUHUKE B IPAKTUYECKYIO 00JIACTh KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUT'aTh HOBBIE UJEH, IIPEUIaraTb OpPUTrHHAIbHBIE TOAXOABI U PEILICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaunmeii:

BJa/eTh HAaBBIKAMU MOJY4YeHUs HHGOpMaUUu (QU3NYECKOTO0 COJEp)KaHUS M3 HCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh IMOMCK, aHAIM3, CUCTEMATHU3alMI0 M HHTEPIPETAlHi0 MHPOPMALUU PA3IUYHBIX
BUJIOB U (hOPM IIpe/ICTaBICHMUS,

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh CpeACTBa HMH(GOPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTUH B pEUIEHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPTaHU3ALMOHHBIX 33/1a4 ¢ COOIIOACHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU O€30I11aCHOCTH,
TUTHUEHBI, PecypcocOepeKeH s, MPaBOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€301acCHOCTH;

CO371aBaTh TEKCThl (U3UUYECKOTO COACpPKAaHHA B Pa3IMYHBIX (opMarax ¢ y4y€TOM Ha3HauyeHHs WHoOpManuu u
LEJIeBOU ayUTOpUH, BEIOHpast ONTUMAIbHYIO (POpMY IIPEACTABICHUS U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:

OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCSATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMid U CMATYaTh KOH(MIUKTHI;



Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX ACHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEH KaXKIAOTO UJIeHa
KOJUIEKTHBA;

NPUHUMATD 1I€TIM COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATh M KOOPAWHUPOBATH JACUCTBUS MO €€ JOCTHKEHHIO:
COCTaBJIATh IUJIaH JEHCTBHUM, pacmupenessiTb pojid ¢ Y4E€TOM MHEHUH YYaCTHHUKOB, OOCYXKAAaTh peE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M Ka)XJOro y4YaCTHHKAa KOMAaHIbl B OOIIMH pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

IpeiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UAEH C IO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IMOBEACHHUE B PA3IMYHBIX CUTYallUAX, NPOSBISATH TBOPUECTBO U
BOOOpakeHUe, OBITh NHUITUATHBHBIM.

PeryisiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAESITENBHOCTh B 00JIaCTM (PU3UKU M ACTPOHOMHH, BBISBISTH
poOJIEMBI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJISITh IUIAH PEUICHUS! PACUETHBIX M KAYECTBEHHBIX 3aJady, IJIaH BBINOJHEHHUS MPAKTHYECKOU
paboThI C YI4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIN BIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO SPYIULIUU B 007acTH (DU3HKH, TOCTOSHHO TOBBIMIATH CBOU
o0Opa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
ETISIM;

BJIaJICTh HABBIKAMH I103HABATEIIbHOW pPE(IEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUHA W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJIHLTATOB U OCHOBAHUIA;



UCIIOJIb30BaTh MPUEMBI PeIeKCUU JJIsl OEHKHU CUTYallMu, BEIOOpa BEPHOT'O PEIICHMUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX [P aHAJIM3€E PE3YIbTATOB JEATEIbHOCTH;
NpPUHUMATH ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apPTYMEHTBI PYTUX IIPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpomecce mocTHKEeHHsS] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOrpaMMbl MO (DU3UKE ISl YPOBHSI CPEAHETO OOIIEeTo
oOpa3oBaHusl y 00y4YarOUMXCcs COBEPIICHCTBYETCS IMOLIMOHAIBHBIN UHTEIIEKT, Penoaraomui chopMUpPOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAJIBLHOE COCTOSIHUE, BHUJETh HAIpPaBJICHUS
Pa3BUTHS COOCTBEHHON AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJUpOBaHUsI, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE,
CIIOCOOHOCTH aIalTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIIMH, BKIIIOYAIOIIEH CTPEMJICHUE K JIOCTUXKEHUIO LIENU U YCIEXy, ONTUMU3M, HHUIIUATUBHOCTb,
YMEHHUE JIEUCTBOBATDH, UCXOAS U3 CBOMX BO3MOXKHOCTEW;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh AMOIIMOHAIBLHOE COCTOSIHUE JPYTHUX, YYUTHIBaTh €ro IpHU
OCYUIECTBJIEHUU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOILICHUSI C JIPYTUMH JIFOABMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiaTb KOH(PIUKTHI.

I[MTPEMETHLIE PE3VJIBTATBI

K kony obyuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE JOJDKHBI OTpaxarb c(HOPMUPOBAHHOCTD
y 00y4aronmxcs yMeHUM:

MMOHUMATh POJIb (PM3UKH B SKOHOMHYECKOH, TEXHOJIOTHUYSCKOM, DKOJOTHUCCKOM, COIMaIbHONM M dTHYECKOM cdepax
NeATEeIbHOCTU YesloBeKa, pojib U MeCTO (PU3UKH B COBPEMEHHOM HAyYHOW KapTUHE MHUpPa, 3HAYEHUE OIMUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (yHKUMHA (U3MYECKON TEeopun — MEXaHUKH,
MOJICKYJIIPHON (PU3UKH W TEPMOJUHAMHKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUU TIPEJCTABICHUN O
¢du3nUecKoii KapTUHE MUPA;



pasznuyaTh yCJIOBUS MPUMEHUMOCTH Mojeneil (U3MYEeCKUX Tl M MPOLECCOB (SBJICHMI): MHEpLUATbHAs CHCTEMa
oTcuéTa, abCONIOTHO TBEPJOE TENo, MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE MABI)KEHHE, CBOOOJHOE IaJICHHE,
abcomoTHO ympyras aedopmanusi, aOCOMIOTHO yIpyroe W aOCOJIOTHO HEYINPYroe CTOJKHOBEHHS, MOJETH rasa,
KUAKOCTH U TBEPJAOTO (KPUCTALTMYECKOTO) Tella, UACAIbHBIN Ta3, TOYCHUHBIA 3apsl, OJHOPOIHOE BIEKTPUUYECKOE
OJIE;

paznuyaTh YCJIOBHUS (TpaHUIlbI, 00JacTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB ¥ OTPAHUYCHHOCTD HCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXAaHMUYECKUE IMPOLIECCHl M SBJICHHS, HCIONb3ys OCHOBHBIC TMOJOXKEHHS M 3aKOHBI
MEXaHUKUA (OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKEHHUSA, (HOpMYJbl KUHEMATHKH PAaBHOYCKOPEHHOTO JIBMXKECHMS,
npeoOpazoBanus ["anumest A CKOPOCTU U TMepeMelleHus, 3aKoHbl HploTOHA, mMpuHIMI OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHUPHOrO TATOTEHUS, 3aKOHBI COXPAaHEHUS MMITYJIbCAa U MEXaHUYECKON 3HEPruH, CBs3b paOOThI CHUJIBI C
M3MEHEHUEM MEXaHUYECKOM DSHEpPruM, YCJIOBUS paBHOBECHs TBEPAOro Teja), MpPH OSTOM HCIOJb30BaTh
MaTEeMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB: MPeoOpa30BaAHMIA
lManunes, BTOporo u TpeTbero 3ak0OHOB Hbr0TOHA, 3aKOHOB COXpPaHEHUS UMITYJIbCA U MEXaHUYECKON DHEPrUHU, 3aKOHA
BCEMUPHOIO TATOTEHUSI;

aHaJIM3UPOBATh U OOBSCHITH TEIJIOBBIC MPOIECCHl U SIBICHUS, UCMOJB3Yysl OCHOBHBIC MojoxxkeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (DM3UKH U TEPMOJIUHAMUKH (CBSI3b JABJICHUS MJICATHHOTO Tra3a CO CpeHeld KMHETUYECKOU dHepruei
TEIUIOBOTO JABMXKEHUSI U KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIAHEN KUHETHUYECKOU
SHEPrUeM TEIUIOBOrO JIBMYKEHUS €r0 YacTHUL, CBSI3b JABJICHMUS HICAIBHOIO Tra3a C KOHLUEHTPAUMeW MOJIEKYJI U €T0
TeMreparypou, ypaBHenne MenaeneeBa—KianelpoHna, epBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUSI SHEPTUU
B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOIb30BATh MATEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs: Menaeneesa—Knanenpona;

aHAIM3UPOBaTh M OOBSCHATH DJICKTPUYECKUE SBJICHUS, WCIOJIb3YySl OCHOBHBIC TIOJOXKEHUS W  3aKOHBI
ANEKTPOAMHAMHUKM  (3aKOH  COXpPAHEHMS  BJIEKTPUYECKOro  3apsga, 3akoH KyloHa, NOTEHIMAaIbHOCTH
ANEKTPOCTATUYECKOTO TOJsS, MPUHLMI CYNEPHO3ULHUH JIIEKTPUUYECKUX TMOJIEH, IMPU 3TOM YKas3biBas YCJIOBUS
IPUMEHUMOCTH 3aKkoHa KyloHa, a Takyke MpaKTUYECKH BaXKHbIE COOTHOLIEHHUS: 3aKOHBI OMa U1 yJacTKa UENH U IS
3aMKHYTOM 3JI€KTpUUeCKOil 1ien, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apazest 1715 3JI€KTPOIn3a);
OMHCHIBATh (DU3UYECKUE TPOIECCHl W SIBICHUS, HWCIIONB3Ys BEIMYUHBI: TEpEeMEIIeHUE, CKOPOCTh, YCKOPEHHE,
AMIYJIbC TE€JA U CUCTEMBI TEJI, CHJIa, MOMEHT CHUJIbl, JaBJICHUE, MOTCHUMAIbHAS DHEPIrUsl, KHHETUYECKAasl YHEPrus,



MEXAaHUYECKasi YHEpPrusi, padoTa CUIbl, LICHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CUjIa YHOPYrOCTH, CHJIa
TPEHUs, MOIIHOCTb, SHEPrusi B3aUMOJEWUCTBUS Teila ¢ 3eMi€ BOJM3M €€ IMOBEPXHOCTH, SHEPIus yHpyrou
nedopMaIuil TMPYKUHBI, KOJUYECTBO TEIUIOTHI, a0OCONIIOTHAs TeMmIeparypa Tena, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSSL SHEPrusi HICAJIbHOTO OJHOATOMHOIO Ta3a, pabdoTa HICAJIbHOTO TIa3a, OTHOCHUTEIbHAs BJIAKHOCTb
Bo3ayxa, KIIJl uneanbHOro TEIJIOBOIO ABUTATENS; AJIEKTPUUYECKOE I0JI€, HANPSHKEHHOCTh AJIEKTPUYECKOrO IOJIS,
HaNpsHKEHHOCTh IMOJII TOYEYHOIO 3apsifia WM 3apsDKEHHOrO Iapa B BAaKyyMe M B JIMAJIEKTPUKE, MOTEHLUAN
ANEKTPOCTATUYECKOTO TMOJISI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYILAS CHJIA, CUJIa TOKA, HAPSHKEHUE, MOLITHOCTD
TOKa, 3JIEKTpUYECKasi €MKOCTh IIJIOCKOTO KOHJEHCATOpa, CONPOTUBIECHUE Y4YacTKa LENU C IOCIEI0BAaTEIbHBIM U
napasuleIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS FNEKTPUUECKOTO MOJIsI KOHJEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHUI: MEXaHUYECKOE JIBUKEHUE, TETJIOBOE JBUKEHUE YaCTHUI]
BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUKEHUE, NUPQy3us, UCNApEHUE, KUIEHUE M KOHJEHCALMS,
IJIaBJICHUE W KPUCTAUIM3AlMs, HAMpaBIECHHOCTh TEIUIONEPENaur, 3JICKTpHU3alusl Tell, SKBUIIOTEHUUAIbHOCTb
MTOBEPXHOCTH 3aPSKEHHOTO MPOBOAHUKA;

IPOBOJUTH HUCCIIEJOBAHHE 3aBUCHUMOCTH OJHON (PM3MUECKON BEJIMYMHBI OT JAPYroil ¢ UCHOJIB30BAaHUEM MPSMBIX
U3MEPEHUM, TMpU OSTOM KOHCTPYMpPOBaThb YCTAHOBKY, (UKCHUpPOBATh pE3YyJbTaThl IOJIYYEHHOH 3aBHUCHUMOCTH
(pU3HUECKUX BEIMYMH B BUAE T'paUKOB C y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEN W3MEPEHHM, N1€JaTh BBIBOABI IO
pe3ynbTaTam HCCIIEIOBAHNUS;

IPOBOJANUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKHX BEIMYUH, NPU 3TOM BBIOMPATh ONTHUMAJbHBIA METOJ HW3MEpEHus,
OLIEHHUBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

OPOBOAUTH  OMNBITHI [0 MPOBEPKE MPEUIOKEHHON THMIOTE3bl: IUIAaHUPOBATh AKCIIEPUMEHT, COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJU3MpPOBATh IMOJYYEHHBbIE pe3yJbTaTbl W JIeJaTh BBIBOJ O CTaTyce
MPEITOKEHHON TUIIOTE3bI;

co0nroaTh npaBuia O€30MacHOro TpyJAa MpPU MPOBEAECHUM HCCIEAOBAaHUNM B paMKaxX y4eOHOTO HKCIEPHMEHTa,
MpakTUKyMa W Y4eOHO-MCCIIEAOBATEIbCKOM M TPOEKTHOM JESATENbHOCTH C MCIOIb30BAaHUEM H3MEPUTEIIbHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PY10BAHUS;

pemiaTh pacy€THbIEC 3aJa4 C SIBHO 33JaHHOM M HESIBHO 33JaHHOW (hPM3MYECKON MOJENbIO: Ha OCHOBAaHUMU aHAIIM3a
ycliIoBUS OOOCHOBBIBATH BHIOOP (DM3MUECKON MOJieNu, OTBeYarouled TpeOOBaHMUSIM 3aJlayu, IPUMEHSTh (HOPMYJIbI,
3aKOHbI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3UUECKUX TEOPHM MPH HCIOIb30BAaHUM MAaTEMaTHYECKUX METOJIOB



pelieHuss 3aAady, MPOBOAMTH pPacy€Tbl HAa OCHOBAaHMM MMEIOIIMXCS JAHHBIX, AHAJIW3UPOBATh pE3YJbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUSI C YUETOM MOIYYCHHBIX PE3yJIbTaTOB;

e pelaTh KaueCTBEHHBIC 33/aud, TpeOyroliue MPUMEHEHHs] 3HAHUW W3 pa3HbIX pa3/esoB Kypca (HU3UKH, a Takxke
UHTETpallMd 3HAHUM W3 JIPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOI'O ILIMKJIA: BBICTPAUMBATh JIOTMUECKYIO LEMOUYKY
paccyXJIeHUI ¢ ONOPOI Ha U3YyUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

e HCIOJIb30BAaTh TEOPETUUECKHUE 3HAHMS JUIsI OOBSICHEHUS OCHOBHBIX NPUHIIUIIOB PabOThl M3MEPUTENBHBIX PHUOOPOB,
TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUUYECKUX MPOIECCOB;

e TMPHUBOJIUTH MPUMEPHI BKJIAJa POCCHICKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBICHEHHE
IPOLIECCOB OKPYXKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATH M OLCHUBATh MOCJIEACTBUS OBITOBOM M MPOW3BOJCTBEHHOW AESITEILHOCTH YEJIOBEKA, CBSI3aHHOU C
(U3HMUECKUMHU TPOLECCaMU, C TO3UIUN SKOJOTMYECKOM O€30MacCHOCTH, MNPEICTAaBICHUH O paluOHAIBHOM
MPUPOIOTIONH30BAaHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU AOCTHKCHMNA HAYKH M TEXHOJOTHH ISl JaTbHEHUIIEro
Pa3BUTHUS YETIOBEUECKOTO OOIIEeCTRA,;

e IPHUMEHSATHh pa3Iu4Hble crnocoObl paboTel ¢ uHpopMmanuend (U3NUECKOTO COJIEPKAHUSA C HCIOJb30BaHUEM
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOIMM, MpH 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJOTHH JJIA TIOWMCKa, TepepadOTKH W TPEAbABICHUS Y4YeOHOM U HAydHO-TIOMYJISApHOW uHOpMaIuy,
CTPYKTYpUPOBAaHUS ¥ UWHTEpIpeTanud HHpOpMaHH, TMMOTYYCHHOW W3 pPA3NIUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIYYaeMyto HH()OPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH()OpMAIIH;

e TIPOSABIISATh OPraHU3ALMOHHBIE W I103HABATEIbHBIC YMEHHUS CaMOCTOSITEIBHOTO MPHOOPETEHUsT HOBBIX 3HAHUM B
MPOILIECCE BBIOJIHEHMS MPOEKTHBIX M Y4€OHO-UCCIIEI0BATENBCKUX PadOT;

e paboTaTh B IpyIIe C HCIOTHCHUEM Pa3UYHBIX COLMAIBHBIX POJIeH, TIIaHUPOBaTh PabOTy TPYIIHI, PAIIMOHAIBHO
pacnpeenaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, a/leKBaTHO OLEHUBATh BKJIAJ Ka)KJOTO0 U3 YYaCTHHUKOB
IpyNIbl B pelIEHUE paccMaTprUBaeMoil MpoOIeMbl;

e TIPOSABISATH MOTHBAIMIO K OyAymiel mpodecCHOHAaIbHON AESITEIFHOCTH MO CIEIHUATBLHOCTAM (DPU3HKO-TEXHUIECKOTO
npodus.

K xonny oOyuenus B 11 knacce npeaMeTHbIE pe3yIbTaThl Ha YTiyOJIEHHOM YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs yMEHUM:



NOHUMATh POJIb (PU3MKU B DKOHOMHUUYECKOW, TEXHOJIOTMYECKOW, COIMAIBbHOM M 3THUYECKON cdepax AesTeNbHOCTU
YeJI0BEKa, POJIb U MECTO (PU3MKM B COBPEMEHHON HAay4YHOW KapTUHE MHpA, POJib ACTPOHOMUU B MPAKTHYECKOM
NEATEIBHOCTH  4YeJOoBeKa W JAJbHEWIIEM  HAayYHO-TEXHHYECKOM  Pa3BUTUH, 3HAYEHUE  OINHCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U MPOTHOCTUYECKON (YHKUMNA (PU3NUECKON TEOPUH — BJIEKTPOJUHAMUKH,
CHEIUAIbHOM TEOpUHM OTHOCUTEIBHOCTH, KBAHTOBOM (HU3MKH, POJb (PU3NYECKOW Teopuu B (HOPMHUPOBAHUU
NpeICTaBlIeHU O (PU3MYECKON KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MoJienel (PU3NUEeCKUX Tel U MPOLECCOB (SBICHMI): OHOPOIHOE ANEKTPUIECKOE
U OJIHOPOJIHOE MarHUTHOE TIOJIsl, FTAPMOHUYECKHE KOJieOaHUs, MAaTeMaTUUYECKUN MasSTHUK, UCATbHBIA MPYKUHHBINA
MasiTHUK, TApMOHUYECKHE BOJIHBI, M/I€aJIbHBIA KOJEOATEIbHBIA KOHTYp, TOHKAas JIMH3a, MOJENEH aToMa, aTOMHOTO
A/lpa 1 KBAaHTOBOW MOJIEH CBETA;

pazinyuath YCIoBUS (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIUN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH ANEKTPOMArHUTHBIE MPOLIECCHI U SBJIECHUS, UCIIOJIb3Ys] OCHOBHBIE MOJIOKEHUS U 3aKOHbI
AJIEKTPOJMHAMUKHA M CHEIHAIBbHON TEOPHMH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUs 3JIEKTPUUYECKOTO 3apsia, CHuiia
Awmmepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUOMH, mpaBuio Jlenna, cBsa3p OJIC caMoMHayKuuu B
DJIEMEHTE DJIEKTPUYECKOM WEMH CO CKOPOCTBIO M3MEHEHHsI CHJbl TOKA, IMOCTYJAThl CHEHHAIBHOW TEOpUU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBbIE IPOLIECCHI U SIBJICHUS, MCIONb3Yys IOJIOKEHUS KBAHTOBOW (DU3HUKH
(ypaBHeHue OWHmTeNHA 11 (Porodddexra, TEpBBIE W BTOPOM TOCTyNaThl bopa, NPUHIUN COOTHOIICHUS
HeonpenenénHocreil ['eilzenOepra, 3aKOHbI COXpaHEHUS 3apsAI0OBOTO M MacCOBOIO YMCEN M SHEPTUU B SIACPHBIX
peaKlMsIX, 3aKOH paJUOAKTUBHOIO pacnaaa);

OMHUCHIBaTh (PU3MUECKHE NPOLECChl U SBJICHMS, UCHOJb3ysl BEIUYMHBI: HANPSHKEHHOCTH 3JIEKTPUUECKOIO OIS,
MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYILAS CUIa, MHAYKIUS MarHUTHOTO
NoJil, MarHUTHBIA MOTOK, cuia AMIiepa, WHIYKTUBHOCTb, SJEKTPOABMXKYLIAS CHJIA CAMOMHAYKIIMH, SHEPrus
MAarHUTHOTO TOJISI MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUIN HMMITYJIbC, MTOJHASL SHEPTHs], SHEPTUs MOKOS CBOOOAHOMU
YaCTHI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCJIIO U 3apsAl SApa, SHEPTHUS CBSI3U SA]Ipa;

OOBSCHATH OCOOEHHOCTU TMPOTEKaHWUsI (U3MUECKUX SIBJICHUI: BJICKTPOMArHUTHas MHIYKIUS, CaMOMHIYKIIUS,
pe30HaHC, WUHTEp(EepeHLnss BOJH, Mudpakuus, AUCIEPCHUs], TIOJHOE BHYTPEHHEE OTpa)xKeHHE, (POTOIIEKTPUUECKUN



adhdext (potoaddekt), anbda- U Oera-pacmagbl sAAep, TaMMa-uU3IydeHUE saep, (PU3NUecKrue MPUHIUIIBI
CHEKTPaJbHOTO aHaJIN3a U paboTHI Ja3epa;

OTIpE/ICTIATH HAMpaBICHUE UHIYKIIUH MAarHUTHOTO TOJIS MTPOBOAHKKA C TOKOM, CHJIbl AMniepa u cuiibl JlopeHna;
CTPOUTH U300paKEeHHE, CO3/ITaBaEMOE TIIOCKUM 3€pKajioM, TOHKOM JIMH30#, U PACCUUTHIBATH €T0 XapaKTEPUCTUKU;
OPUMEHSATh OCHOBOIMOJATalONIMe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U 3aKOHBI JUIsl aHaiu3a U OOBSICHEHUSA
(u3HUEeCKUX MPOIIECCOB, MPOUCXOAAIINX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAaX, B MEXIaJaKTUUECKOU Cpelie; JBUKEHUS
HEOCCHBIX TEJI, YBOJIIOLMY 3BE31 M BeenmeHHO;

MPOBOANTH HCCIEIOBAaHUE 3aBUCUMOCTEN (PU3MUYECKUX BEIMYUH C MCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YyJbTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYHH B BHJIEC
rpauKoB ¢ y4ETOM aOCOIIOTHBIX OTPEIIHOCTEN U3MEPEHNH, AeTIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;
MPOBOANTHh KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATH ONTUMAJIBHBIA METOJ WU3MEpEHHS,
OILICHHMBATH A0COJIOTHBIC U OTHOCHTEIbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA,

OPOBOAWTH OMBITHl 1O TMPOBEPKE TMPEUIOKCHHONW THUMOTE3bl: IJIAHHPOBaTh OKCIEPHUMEHT, COOHMpaTh
AKCIIEPUMEHTAJILHYI0 YCTAaHOBKY, aHaJU3UpPOBATh IIOJYyYEHHBIE pE3yJbTaThl U JIeNlaTh BBIBOJ, O CTaTyce
NpEJI0AKEHHON TUIIOTE3HI;

OTIHUCHIBATh METOABI OTYYEHHUSI HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOmroaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEASCHUH HCCIEAOBAaHWNA B paMKaxX Y4eOHOTO AKCIEPHMEHTA,
NPaKTUKyMa ¥ Y4eOHO-HCCIEIO0BATEIbCKOM W MPOEKTHOW MAESITENbHOCTH C HCIOJb30BAaHUEM H3MEPUTEIbHBIX
YCTPOMCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THbIE 3a/la4il C SIBHO 3aJJaHHOM M HESIBHO 3aJlaHHOW (DPM3MYECKON MOJENbIO: Ha OCHOBAHMHU aHAJIN3a
yCcloBHs BbIOMpaTh (U3MUECKUE MOJENH, OTBEYAIOIIMEe TPEOOBAHUSAM 3aJayH, NMPUMEHSTh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYIAThl (PU3UUECKUX TEOPU NP MCTIOIb30BAHUHA MaTEMAaTHIECKIX METOJIOB PELICHH 3aad,
IPOBOJUTH PACUYETHl HA OCHOBAHMHM UMEIOIIMXCS JIAHHBIX, aHAJIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ YYETOM MOyUYEHHBIX pPe3ybTaTOB;

pemaTh KadeCTBEHHBIC 3a7aud, TPEeOyrolne MPUMEHEHHS 3HAHWW W3 Pa3HBIX Pa3leNioB Kypca (QHU3WKH, a TaKxKe
UHTETpAllMA 3HAHWA W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAWBATh JIOTHUECKYIO IEMOYKY
pacCyXJIeHUI C OTOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHUS;

MCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHHUST OCHOBHBIX NMPUHIIMIIOB PabOThl M3MEPUTENIBHBIX MPHOOPOB,
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;



IPUBOJIUTH TPUMEPHI BKIIAZa POCCHUCKUX M 3apyOeKHbIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE
MPOLIECCOB OKPY>KAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBHS OBITOBOM M MPOM3BOACTBEHHOHN NEATEIHHOCTH UYEIOBEKa, CBA3AHHOMW C
¢u3uueckuMu TpoleccaMy, € TO3UIUI HKOJIOTUYECKOH 0e30MacHOCTH, NPEACTAaBICHUNH O paloOHAIBHOM
HIPUPOAONOIB30BAHUN, & TAKXKE Pa3yMHOM HCIOJIb30BAHWUU JTOCTHIKCHUN HAYKU M TEXHOJOTHH Ui JalbHEHUIIero
Pa3BUTHSI YEJIOBEUECKOTO OOIIEeCTBA;

OPUMEHSATh pa3IUYHble CIOcoO0bl paboTel ¢ uH(OpManuend (U3HUECKOTO COJEpKaHUS C HUCHOJIB30BaHUEM
COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHM, MPH 53TOM HCIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUM JJIsi TIOMCKa, TMepepabOoTKH M TPeAbABICHUS Y4YeOHOW M HaydyHO-TIONMYJSIpHOW HH(OpMAIUH,
CTPYKTYpUPOBAaHUS M UHTEpIpeTaund HHPOpMalMH, TOITYyYEHHOH H3 PA3JIUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UPOBATH MOJTyYaeMyto HH(OPMAILIHIO B OIIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJIN3a NCTOYHHKA HHPOPMAIIHIH;

MPOSIBIISATh OPTaHU3AIMOHHBIE W TO3HABATEIbHBIC YMEHHS CaMOCTOSITENIBHOTO MPHOOPETEHUS HOBBIX 3HAHWMA B
IPOLIECCE BBIMIOJIHEHUS IIPOEKTHBIX M Y4eOHO-HCCIIEA0BATENBCKUX PadoT;

paboTaTh B IpYyIE C UCHOJIHEHUEM Pa3JIMYHBIX COLMAJIBHBIX POJICH, IUIAHUPOBATh padOTy IPYyMIbl, PAllMOHATIBHO
pacmpeeNiaTh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aIeKBAaTHO OIECHUBATh BKJIAJ KaKIOTO M3 YYaCTHHUKOB
TPYNIBI B PElIEHUE paccMaTprUBaeMoil MpoOIeMbl;

IpOSIBISATH MOTHBALIMIO K OyAylIel npodeccuoHanbHON AESITENbHOCTH MO CIEUUAIbHOCTAM (DU3MKO-TEXHUYECKOTO
npodus.
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Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 | DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ ®u3nuecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.eds00.ru/PSCGRX7IW

NeSITeIbHOCTH, IPUOOPETEHHOTO IIPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PeszepBHOE Bpems 10 https://m.edsoo.ru/E6SRY9XLB

OBUIEE KOJIMYECTBO YACOB I1O 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHaaMeHTaTbHAS
HayKa O IpUpOe

Hay4HbIit MeTO/T TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(U3HYECKUX SIBIICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TIPUPOIBL.
HaGumtoieHne u SKCIIepuMEeHT B
duznke

Crioco6b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEJIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBHUYECKUX BETUUYUH

https://m.edsoo.ru/K3LQI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHndeckoe IBMKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

nekenus. [Ipsmast u oOpatHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCHU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpPHOE ITPAMOIMHENHOE
nerxkenue. ['padpuyaeckoe
OTHCaHNE PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXP8SMEF

10

11

12

13

14

CiiokeHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe 1BUXEHME.
MrHoBeHHas: CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOTO ABMXKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE najieHne. Y cKkopeHue
CBOOOTHOTO Ta/IEHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edso0.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXC8JD

https://m.edso0.ru/\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBH>KEHUE 10 OKPYKHOCTH.
VYrioBasi v TMHENHAs CKOPOCTb.
Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTtponbHas pabota 1o Teme
"Kunemaruka"

https://m.edsoo0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssblit 3ak0H HproTOHA.
MuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepunanbHbie
CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H1L2

18

19

20

Cwuta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumoneincreue ten. Tpernit
3akoH HproToHa

IIprHIMIT CyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHUE
3akOHOB HproTOHA

https://m.edsoo0.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAaCCHI

https://m.edsoo.ru/AE40LUZYB

22

23

Cuna Ts>KeCcTH U YCKOpeHHe
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KGHI/IC HEOECHBIX TEJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edso0.ru/36LBC4Z2QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMHu4eckast CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBukeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Hasnenue. [ uapocrarndyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edso0.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHoO€ U BpamaTeIbHOE
JIBU)KEHUE TBEPJIOTO TeJia

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqyo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpPAOTo Tesa. Buibl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/\VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbHas padora no teme
"Iunamuka. CTaTuka TBEp0TO
Tena'

https://m.edsoo.ru/41HS90LZD

32

HNMnynsc MmaTepralbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHalbHBIX ToUeK. Teopema o
JBKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edsoo.ru/INJW80116

34

MoMeHT uMIysbca MaTepUAIbHON
touku. IIpencrasienue o
COXpPAaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunibl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPrUuU MaTepUaIbHON TOUKU

https://m.edso00.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTCHUUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b paOOTHI HETIOTEHITUATBLHBIX
CHJI C N3MEHCHHEM MEXaHHMISCKOMN
SHEPIHM CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruun

https://m.edsoo.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.eds00.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTtponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

PasButue npeacrasieHui o
npupojie TemioThl. OCHOBHBIE
nonoxkenuss MKT. Tuddyzust.
bpoyHoBckoe nBuxkeHue

https://m.edso0.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KHUIKIX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJIEHCTBUSI
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJIT
(aromoB). KonnaecTBo BemecTsa.
[TocTostnuast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [lIkana Ilenbcus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5SFCL7ZUUQ

https://m.edsoo.ru/SDOFUFGIL

46
47

Pemenue 3agaa

NneansHblii ra3. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.eds00.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amaq

https://m.edsoo.ru/7TRAZ800M4

49

50

51

AGcomtoTHas TemnepaTypa. 3akoH
HanbroHa

I/I30Hp0ueccm B UACAJIbHOM ra3c €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe mpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30xo0pa, n3zobdapa

https://m.edso0.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM dHEpruen
IIOCTYIATEJIBbHOIO TEIJIOBOIO
NBIDKEHUS €€ JaCTUIl

https://m.edso0.ru/N6ETZ0LDZ

55

56

O000111eHrE U CUCTEMATU3 AL
3gagui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabota 1o Teme
"OcHoBsl MKT"

https://m.edsoo0.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3ajanne BHEIIHUX YCJIOBHM st
T/1 cuctemsl. BHemHue u
BHYTPEHHHUE NIapAMETPHI.
[Tapametpsl T/l cuctembl kak
CpeHUE 3HAYEHUsI BEJIUYUH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'ICBOG Ha4aJl0 TCpPMOJANHAMUKHU.

CamMonpoun3BoibHas penaKcanus
TJ1 cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIn

https://m.edsoo.ru/4L636LXVZ

https://m.edsoo.ru/LYMWYVLIRP

https://m.edso0.ru/FOQVOQKQ8

60

YpaBHenue Menpeneena-
KianelipoHna u BelpaxeHue s
BHYTpPEHHEN 2HEpPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

Bripaxkenue 111 BHyTpEHHER
SHEPIUH OJHOATOMHOI'O
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berunciienue
paboThI o rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnoco0
W3MEHEHUs] BHYTPEHHEHN dHepruu
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KouBek1us, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnuecTBo TEIIOTEHL.
TemnoémkocTs Tena. Y aenbpHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

ITousTre 00 aguadbaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJAMHAMUKH

https://m.edsoo.ru/QM4T9ETSS8

https://m.edsoo0.ru/RQASBF90Q5

https://m.edsoo.ru/BANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugectBo TemnoTs! 1 paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aKk0OH TepMOIMHAMUKHA
JUIS PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIUITBI AEACTBUS TEMIIOBBIX
marmuH. KT

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.eds00.ru/QATFSEOKO

https://m.edsoo.ru/0Q1VD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHUS TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3amau

O000111eHHE U CUCTEMATU3ALMS

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTponbHas padbora no teme
"TepmonuHamuka. TennoBbie
MAaIITUHEI"

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edsoo.ru/X4AG7PJVJ]

77

[TapooOpazoBanue u KOHICHCAIIHS.

Ucnapenue u kunenue. Y neapHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso0.ru/\W4505S1GQ

78

HaCI)IIIIeHHI)Ie 1 HCHACBIIIICHHBIC
Mapel. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTH U JaBJICHU S
HACBIIIEHHOTO ITapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsnocTs BO3ayxa. AGCOMIOTHAS

79 . OTHOCHTENEHAS BAGKHOCTL https://m.edsoo.ru/QRQNGWOZ8

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amop(dHbIC Teaa. AHU3OTPOITHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpUCTAJIIOB
[1naBnenue u KpucTaLIM3aIMSL.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 Pactstiertie i ciatie. CABHT. https://m.edso0.ru/961UIDFRU
Monyns HOura. Ilpenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 M TBEPIIBIX TET. AHraupMOHHW https://m.edsoo.ru/1R1740Q0N
TEIUIOBBIX KOJeOaHU 4acTHUIL
BEIIECTBA

85 Hpeobpasosane dnepruit b https://m.edso0.ru/UUJQYTXYF
(ha30BbIX TIEpexo1ax

86 VYpaBHeHUe TeroBoro 6aganca https://m.edso00.ru/5SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7HENBQ2
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnsapusle sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

noa HCKpHBJ'ICHHOﬁ MMOBCPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

)kunkoctu. Popmyna Jlammaca

89

90

91

92

O000111eHNE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHMS BelecTBa. Pa3oBbie
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. Pa3zoBbie nepexoabl”

DJneKTpu3zanus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [[Ba Buga 3J€KTPUUECKUX
3apsnoB. [IpoBogHuKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTApHBIN 3JIEKTPUUECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUYICCKOI'0 3apsaa

https://m.eds00.ru/VV3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1IQRBVX

https://m.eds00.ru/QJTV6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JIECTBHE HA BJIEKTPUUYECKUE
3apsbl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DJIEKTPUYECKOTO
nossi. OJHOPOAHOE INEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorerMaIbLHOCTE

https://m.edsoo.ru/QJAHEF4ATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHocTh moTEHIIMAIOB B
HaIIps>KECHUEC

98

[TorennumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3neKTpOCTaTUYECKOTO
0JIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJIST U
Pa3HOCTU MOTEHIIUATIOB JIJIst
AIEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3unun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edso0.ru/3SWNQFLP9Y

https://m.edsoo.ru/WS1GYRA4I3

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsna. [lose
PaBHOMEPHO 3apsHKEHHOU cepsr

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [Tone
PaBHOMEPHO 3apsKECHHON
OECKOHEYHOH IIIIOCKOCTH
IIpoBogHUKY B
ANEKTPOCTATUYECKOM TOJIE.
YcnoBue paBHOBECHS 3apsIOB

https://m.eds00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38

105

JIMPNEeKTPUKH 1 MTOTYITPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

107

Konnencarop. D11eKTpOoEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC

https://m.edso0.ru/GHLGD83X7

https://m.edsoo.ru/60WN2ZDHS8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
OHe

109 HEPIHA 3apAAKCHIOTO https://m.edsoo.ru/SW376XS21
KOHJICHCATOPa

110 Pemenne 3amau https://m.edsoo.ru/NLHAFISYY

eHue € 5|

111 JBIDKCHHE 3aPKCHHOR HaCTHILLI B https://m.eds00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
O000I11IeHNE U CUCTEMATU3ALUS

113 3HAHUH 10 TeMe "DIeKTpUIecKoe https://m.edso00.ru/QCIRPYCGA
mosie"
KouTponsHasg pabora o teme

114 " P P \ https://m.edsoo.ru/WRQGZBRF7

DJIEeKTPUYECKOE T0JIe

Cuita Toka. [TocTOSSHHBIH TOK.
Yy

115 CHIOBHA CYHICCTBORANITA https://m.edsoo.ru/L8LE4AKUV5
MOCTOSTHHOTO 3JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 ORI TOK fpsbKerme https://m.edsoo.ru/RUFC4YTDO
DJ1C
3akod Oma qi1g ydacTka .

117 ALY tem hittps://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCHUMOCTH COMTPOTUBIICHHUS
OJTHOPOJHOTO IIPOBOJHUKA OT €TI0

118 FIHOPOA POBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
ceuyeHus
VY

119 AICHIPHOC COTPOTHBIICHHC hitps://m.eds00.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agad



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenmoBsarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3anau https://m.edsoo.ru/LXRB618PO

123 Pabora onexTpiecioro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pemenue 3anau https://m.eds00.ru/R6JHOGRY6
MOITHOCTP JIEKTPUIECKOTO TOKA.

125 TemnoBas MOIITHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Pemenne 3anau https://m.edso0.ru/90KODG7HY

127 AL u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM MOTHOT . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPHUECKOH IeTH

129 Penrenne 3amau https://m.edso0.ru/XDAVLS3JL

130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH20Q5J0S

131 KopoTtkoe 3ambikanne https://m.edsoo.ru/9WFHKYNVF

132 Konzgencarop B 11enu NOCTOSTHHOTO
TOKa

133 Pemenue 3amau https://m.edso0.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSTHHBIN NEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3axay o reme

"TToCTOSITHHBIN ANEKTPUYECKUI

TOK"

https://m.edsoo.ru/K835E5INT

137

138

139

O000111eHrE U CUCTEMATU3 AL
3gaHui 110 teme "lI1oCcTOsIHHBII
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

DJIeKTprUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B METaslIax.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/\WXUILRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

140

DNEKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B ra3ax.
[Imazma

DJIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie prbopbl

DNEKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

145

[TorynpoBOTHUKOBBIE TPUOOPHI

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue CUiIbl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

HATPSDKEHUS B IIENH MIOCTOSTHHOTO
TOKa MpY MOMOIIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
rdpoBoii 1aboparopuei mo
¢uszuke. [Ipumeps! n3MepeHust
(GU3HYECKUX BEIIMYMH MTPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEETICHUS
MI'HOBEHHOMH ckopocTh"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKkopeHus npu
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM>KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://m.edsoo.ru/CN3FHCY83

https://m.edsoo.ru/70Y40Y610

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKopeHus
¢BOOOIHOTO ITafieHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIIO0 CKOPOCTBIO" HIIH
"NccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

150

151

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa Mo
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3nl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa [0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccrosiHue OT €ro Macchl"

Du3NUeCcKuil TPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3yuenne qBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
MEePEeKUHYTOM yepe3 NErkuit 610K’

https://m.edsoo.ru/ZTOFG6J4U

https://m.edso0.ru/UL391C40D

152

Pu3NYecKuil NPAKTUKYM 110 TEME
"Nzmepenne kodddunrenta
TPEHUS TI0 BEIMIHHE YTIIOBOTO
K02(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Uin

https://m.edsoo.ru/78PENYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue nBUKEHUS rpy3a HA
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEIA,
MMEIOIIETO OCh BpallleHus" Win
"KoHcTpyHnpoBaHue KPOHIIITEHHOB
Y pacy€T CUJI ynpyrocTu'" win
"N3yueHne yCTOMUMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"N3MepeHue Cuibl TSITM, CKOPOCTH
MOJIIIN AIEKTPOMOOHIIS 1
MOIIIHOCTHU CHJIBI TSATU" WIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCA IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"M3MepeHne KHHETUYECKON
SHEPrUM Teja M0 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npouecca (pEKOMEHI0BAaHO
MCIIOJTh30BaHue U(PPOBOH

https://m.edsoo.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" wiu "MUzyduenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenune nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEINIOEMKOCTH " MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KHIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"M3MepeHne yAeabpHOM TEIIOThI
raBiaeHus abpaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX IApOB" UIIN
"N3mepenue abCoMOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenta
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5SBPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

159

SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
M3JIy4YEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxKanieid KonaeHcaTop"
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COIPOTUBIIEHUS IPOBOJIHUKOB"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHUJIbI TOKA OT HAIIPSDKEHUS 115
JIaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160
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Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue annektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” win "CHarue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMAaTU3alys 3HAHUH 10 TeMe
"KunemaTtuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHelil ypok. O600IICHHE 1
cUCTEeMaTH3aIlHs 3HAaHUH 110 TEME
"Inaamuka"

https://m.edsoo0.ru/S7CS1UFMI

163

PesepBHeiit ypok. O600ICHHE 1
cucreMatTu3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TrO Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

165

166

167

168

PesepBHbIil ypok. O0001ICHHE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

PesepBubiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBHslit ypok. O600111eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 10 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. @a3zoBbie epexoab"”

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HAHUH 10 TeMe
"Onexrpuueckoe nomue"

https://m.eds00.ru/C37WXULT2

https://m.edsoo.ru/3PBKBKI16D

https://m.edsoo.ru/1ZZC67VF1

https://m.edso0.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eHIE 1
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"TToCTOSTHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/4ANCOULLQOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iuuHbIX cpeaax"
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
B3anmoneiicTBre NOCTOSIHHBIX
a 0 OBOJTHUKOB C

1 MATHHTOR H HPOBOATHICOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHTILIIT CYTIEpTIOIA 1 https://m.eds00.ru/0YNNE57SO
MarHMTHBIX ToJIeHd. JInauu
MarHUTHON WHITYKITUU
M

3 AHITROS HOTE NPOBOIHKA © 1 https://m.edsoo.ru/F1I0ASACBX
ToKOM. OmbIT DpcTena
Cuna A &

4 VI8 AAMIIEPH, b6 HANpanicime 1 1 https://m.edsoo.ru/1JEDFSHEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 DNeKTpOU3MEpPUTETLHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 M MOJLyIIb. JIBHokeHHE 1 hitps://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€
Pemenne 3amau https://m.edsoo.ru/FWURORSOE
Pa6ora cunel Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Pemienue 3anau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEIIECTBE.

11 deppoMarHeTHKy, mapa- u https://m.edsoo.ru/W7HGQBK70
JamMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢beppomarneTrkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTuKoB
P

13  CLICHIE SaAat IO TEME https://m.eds00.ru/Q8JGTYNHT

MaruauTHO€ 1noJie

P

14 " CHICHHE sanad HO,,TeMe https://m.edsoo.ru/MPCUALFIM

MaruuTHO€ nosie

SIBneHue IEKTPOMAarHUTHON

15 naaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON MHTYKIIUU

16 OC uaayKuuu https://m.edso0.ru/8TLELGTJZ

17 3aKOH JICKTPOMAHHTHOIL https://m.edsoo.ru/TEOPOGAR3
unaykuun Dapanes
B .

18 VIXPEBOE SICKTPHICCKOE HOTC https://m.edso0.ru/IONVHO1INK
Toku dyko
S/1C nHAYKIMH B JBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBusno Jlena https://m.edsoo.ru/GIRNARYL9
WNunykrusaocTs. Katymika

22 MHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF
MOCTOSIHHOTO TOKa
A .OC

23 BICHHE CAMOMRYKIUH. 1 htps://m.eds00.ru/99CECGMBH
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TIOJIS https://m.edso0.ru/PS4AXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyliKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenne 3amaq

O0001IeHe B CUCTEMATH3aIs
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEPreTUYECKOe OIUCAHME.
BrIBOI IMHAMHYECKOTO
OTHMCAaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS

Awmmuintyna u ¢a3za xonedbaHuit

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacTora KoJieOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHuil MPyKUHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.edso0.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BoinyxaeHHbie KojeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

https://m.edsoo.ru/DAYGBRUY]J

37

38

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DJNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHblit KOHTYD

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2\W8APN

39

®opmyna Tomcona. CBs3b
aMIUINTYABI 3apaaa
KOHJICHCATOpa C aMIUIUTY 101
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue dJIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

https://m.edsoo.ru/4VHII3UMW

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATODp B LI
IIEPEMEHHOT0 TOKa

KaTymKa WHAYKTUBHOCTHU B LCIIN
NEPEMCHHOT'O TOKa

https://m.eds00.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKON

44 https://m.edso00.ru/P1FZDISQV
IIEIU TIEPEMEHHOr0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁﬁgﬁ;ﬁiiiiiﬂizcgwmmee https://m.eds00.ru/6P4CXH152
HaNPSDKEHUS
46 Pe3onaHc B 251eKTpHYECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pewenue 3amau https://m.edso00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpomssonetso, nepenatia it https://m.edsoo.ru/F142U7UQR
noTpeOIeHNE IEKTPUICCKOI
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.
49 Kynbrypa ncnosnp3zoBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3agau https://m.edso00.ru/IR54QM6F2
o1 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH 1O TeMe https://m.edso0o.ru/16YYY79EQ
"JyeKTpOMarHuTHEIE KosieOanus"
MexaHU4YeCcKre BOJHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/0P6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 WHubpa3ByK U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpebl

S7

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edso0.ru/SWQOQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[TpuHIKIIBI PaTUOCBS3U U
TeaeBuacHM. Pangmonokanms.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/7TKCCHOBN5

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

https://m.edsoo.ru/3H2YL4RA4I

65

66

Ortpaxenue ceera. [lnockoe
3epkano. Cdeprueckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHEIH
IOKa3arelb MPEJIOMIICHHUS.

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.eds00.ru/C4D3UDGG4
MIPEJIOMIICHUS CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cera. CIIOKHBIN cocTaB 6e710r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlmiser. okyeroe paccToAHHE 1 https://m.edso0.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JUH3aX U UX CHCTEMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha noctpoeHune

71 M300paXeHU, OJIy4aeMBbIX C https://m.edsoo.ru/Y AGCQPWZX
MTOMOIIBIO JTHH3

72 ['a3 xak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUIECKOMN https://m.edsoo.ru/OENIDYBRZ
ONITUKH

74 (CKOpOCTS CBETA H METOJLbI e https://m.edsoo.ru/UCGBDSEVT
U3MEpeHUS

75 Hucnepcus cBera https://m.eds00.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.eds00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKH.

77 VYcioBusa HaOIOIEHUA https://m.edsoo.ru/H9XX3P5WN

MaKCUMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HaOIOIEHUS TTIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonrepetocTh CBETOBBIX BOIIH. https://m.edsoo.ru/TWKJIKW3NH
[Tonspusanusa ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIE ABIICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 Obobmerme 1 CACTEMATHSAIHA https://m.eds00.ru/ZQ1IZ7TMYC
3HaHuit no reme "OnTuka"

87 Kourponbnas pabora no reme https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 FUIACCHACCIOM MEXQHHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 I;ITOHC;?];:;;;EE:;IMBHOH reopi https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus

90 Jloperna. ¥eonie https://m.edso0.ru/7ZFTXIX84
MpUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPAIIEHUE JITTHHBI

91 DHEprusi 1 UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUILbI

CBs3b MacCChI C SHEPTUEH U

92 HMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7TGTEFMG
YacTULIbI. DHEPT U MOKOs

03 PaeHoRecHoe Temioroe https://m.edso0.ru/YWVZAIQOH
U3ITy4YCHUE

94 3akoH cMmenieHus Buna https://m.edsoo.ru/R1JD6DWAM

95 Pinotesa M. Hnarka o katrax. https://m.eds00.ru/RW82CY U89
DOTOHBI

96 DHeprus U UMMIyibc poToHa https://m.edso00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHHA 115

98 dororddekra. "Kpachas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra

99 Aapnenue cpera. Ombiret I1. H. https://m.edso00.ru/1746\VVP412
Jlebenena

100 BosHOBEIE CBOIICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnsl ne bpoitnd. [Innna BOJIHBI

101 e bpoiimt it pasMepbi o?nacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTA3AIAH JIBUKYIICHCS
JaCTHIIBI

102 Kopriyckysisipro-BoaHoBoit https://m.eds00.ru/2XMBTMSAQ
Tyanu3m

103 = /MI(paKILi MMCKTPOHOR Ha https://m.eds00.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edso0.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
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https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOILIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edso0.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora no remam:
"Ocuoel CTO",
"KopnyckynsipHO-BOITHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Tocrynater bopa

Bunsl cnextpos. CriekTp
YPOBHEH 2HEPTUU aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizenbepra-lBanenko. 3apsia u
MaccoBO€ 4Yucio siapa. M3oTomsl.
PannoakTHBHOCTE

https://m.edsoo.ru/WJ95LAO0P

https://m.edso0.ru/CAG7KBIQ7

https://m.edsoo.ru/lJGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHH3UPYIOIIETO
n3nydeHus. Bnusaue
PaZMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
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https://m.edsoo.ru/8QM2PG4JI

115

116

OHeprus cBA3M HYKJIOHOB B S/pe.
Anepubie cunbl. Jlegext Macch
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobremsr
YIPaBJISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPTEeTUKU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtanaapTHOU
Mojenu. KBapk-riitooHHas
MOJIETb aIPpOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUs. 1
EnuncTBO m3nyeckoil kKapTHHbI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
Ui 00BSICHEHUS TIPUPO/IBI

KOCMHYECKHUX 00BEKTOB. MeTObI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WI1Q1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMUS

121

122

123

124

Bun 38é3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIVMMOE OBUKECHUE

Conueunas cucrema. CoJIHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3/1

3BE3/11bl, UX OCHOBHBIE
XapaKkTepucTHKu. Jluarpamma
"CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.eds00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AIXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHbie AbIpHI B iApax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.eds00.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
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Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA2Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UIU
"UccneqoBanue IeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa’ uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmrepa oT cuiibl TOKa" WK 1
"OnpenesnieHue MarHUTHOU

MHIYKIIMA Ha OCHOBE N3MEPEHUS

cuiibl Ammnepa”

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM UHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'O MarHUTHOT'O MO

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.eds00.ru/567ERZSQT

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edso0.ru/GAXGUGIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUM HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

https://m.edso0.ru/SISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napameTpos 1
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue nokaszaTesns
MPEIOMJICHHUS CTEKIIA" WK
"[Tonydyenne n300paxxeHus B
CHCTEME U3 MJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3HYECKU IPAKTUKYM I10 TEME
"HccaenoBanye 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHHSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO pPacCTOSIHUS

paccenBaronIMX JUH3"

https://m.eds00.ru/Q00Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEISTUBUCTCKUX YACTHII
(o dororpadusm TpexoB
3apsKEHHBIX YACTHIL B
MarHuTHOM ToJje)"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO
(doHa ¢ UCTIONBE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOLIEHMS OeTa-4acTHI]
amoMuHuEM"

Pu3HYECKUl IPAKTUKYM 110 TEME

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edso0.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
IOJIOYKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MIOJIyLLIApUs U ApKUE 3BE3AbI" NN
"HaOmotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O000111eH1E U CHCTEMATHU3ALIHS
3HaHuil. Pone Gpusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMATbHON B
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKu u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHUHE MUpPa

https://m.edsoo0.ru/G145HQT3W

148

O06001eHne U cucTeMaTH3alus
3HaHul. Ponb ¢pusnueckoit
Teopuu B (HOPMHUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso00.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3aLUs
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no reme "JIunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O000I11IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBeporo Tena"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

O000111eHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

https://m.edso0.ru/A5SCP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3 A
3HAHUH 110 TeEME
"Tepmonnnamuka. TenaoBsie
MaIInHbI"

https://m.edsoo.ru/10P456WQO8

156

O06001eHne U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHUA BemecTsa. Pa3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATHU3aIUs
3HaHUH 10 TeMe "DIEeKTPUIECKOoe
moJjie"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALMS
3gagui 1o teMe "TlocTosHHEBII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O600111eH1E 1
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHMI 110 TEME
"MexaHnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3FO7MLKSL

163

Pesepubiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepubIiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 Teme
"MexaHuYeCcKue 1
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHeIit ypok. O6001IeHNE 1
CHCTEMaTH3alns 3HAHH 110 TeMe
"OnTuka"

PesepBHrlit ypok. O6001IeHNE 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
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PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOM
qyau3m"

https://m.edsoo.ru/3G6FJ3FFEN

168

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"®dusuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIil ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrliit ypok. O60011eHNE U
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"OneMeHThI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.eds00.ru/GODTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30BATEJILHOM
IPOI'PAMMBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CpeIHEro 001ero
o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpPax pPoJb U MECTO (HU3UKK B (OPMHPOBAHWU COBPEMEHHOH HAy4YHOH KapTWHBI MHpa, B
Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

10.2

10.3

Y4uuThIBaTh TPaHUIBl MPUMEHEHUS W3YYEHHBIX (PU3MYECKHX MoOjeJeil: mMarepualibHas TOYKa, MHEpIHallbHas CUCTeMa
orcuéTa, a0COMIOTHO TBEPIOE TEJO, WUACAIBHBIM ra3; MOJICIN CTPOSHUS Ta30B, KUIAKOCTCH W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3a7a4

Pacno3naBath (usmueckue sBiaeHus (Tporecchl) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISPHO-
KUHETUYECKON TEOPUM CTPOEHHUsI BELIECTBA U JBJIEKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMUHENHOE
JBUKEHHE, CBOOOHOE MaICHNE TEJ, IBUKEHHE M0 OKPY>KHOCTH, MHEPLIUA, B3auMoeicTBre Tei; nuddy3us, 6poyHOBCKOE
JBIDKEHHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BbEMa TeNl MpPU HArpeBaHUM (OXJIAKIECHUHU), TEILJIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJCHCAIUs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIEHHUE, BJIAXXHOCTh BO31yXa, MOBBIIICHUE
JIaBJICHUS Ta3a MPH €ro HarpeBaHWMU B 3aKPBITOM COCYJE, CBSA3b MEXKAY MapaMeTpaMu COCTOSHUSA Ta3a B M30IPOLECCaX;
ANEKTPU3ALHNs TEJl, B3AUMOJICHCTBHE 3apsI10B

104

10.5

10.6

OmnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3YH (1)1/1314%01(1/16 BCJIIMYUHBI: KOOpJAUWHATA, IIyTh, IICPEMCUICHUC, CKOPOCTh,
YCKOPEHUE, MacCa TECja, CUJia, UMITYJIBC TCJId, KWHCTUUYCCKAA ODHCPIrusA, MOTCHIUAIbHAA SHCPrusa, MEXaHN4YCCKasa pa60Ta,
MCXaHUYCCKasA MONIIHOCTBH, IPU OIIMCAHHWKU IPAaBHUIIBHO TPAKTOBATH q)HSquCKI/Iﬁ CMBICJI HCIIOJIB3YCMbIX BCIWYWUH, HUX
0003HAYCHUS U CIHUHHNIIBI, HAXOJHUTH q)OpMYJIBI, CBA3BIBAIOIIUEC TAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTUMH BCINYNHAMU

OnuceIBaTh HU3YUCHHBIC TCIJIOBBIC CBOICTBA T€JI U TEIJIOBBIE SABJICHUS, UCTIOJIb3YS (bH3quCKHe BCIINYHMHBI: JaBJICHHUC ra3a,
TEMIICpAaTypa, CpPEAHAAd KHUHCTUUCCKAA OHCPIusaA XaOTHYCCKOIO0 MABWIKCHUSA MOJICKYJI, CPCAHCKBAApPATH4YHAsA CKOPOCTH
MOJICKYJI, KOJIUYCCTBO TCIJIOTEI, BHYTPCHHIA OSHCPIHA, pa60Ta rasa, KOE)Cb(i)I/II_[I/IeHT IOJIE3HOT'O }IeﬁCTBHﬂ TCIIJIIOBOT'O
JABUTATCIIA, MPU ONHMCAHWU IIPAaBUJIBHO TPAaKTOBATH (1)1/131/1qu1<1/1171 CMBICJI HUCIIOJB3YEMBIX BCIWYHH, HUX 0003HaUYCHHS U
CAWHUIIBI, HAXOAUTH (bOpMy.]'IBI, CBA3LIBAOIINEC JaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYMHY C APYTUMH BCIUMYNHAM

OnuceIBaTh N3YUCHHBIC JSJICKTPUYCCKUC CBOMCTBaA BCIICCTBA U DOJICKTPUUCCKUC ABJICHUA (Hpoueccm), HCIIOJIb3YA
(1)I/I3I/IquKI/Ie BCJIIMYHUHBI: SHGKTqueCKHﬁ 3apsan, SJICKTPUUYCCKOE II0JIC, HaprDKéHHOCTB moJjisi, IMOTCHLHAJl, Pa3HOCTb
MOTCHUUAJIOB, TP ONKMCAHHUU IMPAaBHUIIBHO TPAaKTOBATHb (1)1/131/1qu1<1/1171 CMBICJI HUCIIOJB3YEMBIX BCIWYUH, UX 0003HAYEHUS U




€/IMHUIIBL; YKA3bIBAaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BETMUUHY C IPYTUMHU BEIUYMHAMU

10.7

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl U SBICHHS, UCIOJB3ysd (PU3MUECKUE 3aKOHBI M TPUHIIMIIBI: 3aKOH BCEMHUPHOTO
tarotenus, |, |l u Il 3akoHsl HproTOHA, 3aKOH COXpaHEHHS MEXAHMYECKOW SHEPIHH, 3aKOH COXPAHCHHS HMITYJIbCa,
MPHUHIIAIT CYTIEPIO3UIINHN CHJI, TPUHIIUI PABHOMPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA; MOJCKYISPHO-KUHETHUECKYIO
TEOPHUIO0 CTPOCHUS BEIIECTBA, FA30BBIC 3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW SHEPTHUU TEIUIOBOTO JBIIKEHUS MOJICKYI C
abCOIOTHOW TeMIepaTypol, EPBBI 3aKOH TEPMOJANHAMUKH; 3aKOH COXPAaHEHHUs IEKTPHUUECKOTro 3apsaa, 3akoH KymnoHa;
IpU OTOM pa3IHyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKEHHUE M YCIOBUsS (TpaHMIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIC NPHUHIMIIBI JCHCTBHS MAILIMH, NMPHOOPOB M TEXHUUYECKUX YCTPOMCTB; Pa3IMYaTh YCIOBHUSA HX
0€30MacHOr0 UCMOJIb30BaHMs B [IOBCEHEBHON HKU3HU

BBINOMHATE 3KCHEPUMEHTHI MO HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUM M MPOLECCOB C HCIOJB30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEpEeHHi; mpu 3ToM GopMynupoBath npobiemy (3agady) ¥ TUIOTe3y Y4eOHOTo IKCIEpUMEHTa, coOuparTh
YCTaHOBKY U3 MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U (JOPMYTUPOBATH BHIBOIBI

OCYH.[@CTBJ'ISITB NpsAMBIC MU KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX BCIIMYMH, IIpHU 3TOM BBI6I/IpaTI> OIITHUMAJIBHEIN CIIOCO0
HU3MCPCHHA U UCIIOJIb30BaTh U3BCCTHBLIC MCTO/AbI OLICHKH HOFpCIJ.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUYECKMMHM BEIMYMHAMU C MCIOJIB30BAHHEM MPSAMBIX HM3MEPEHUMN; IpU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJabTaThl HOTYYCHHONW 3aBUCUMOCTH (PU3UUECKUX BEITMYMH B BUJIC TAOIHII U
rpaduKoB, e1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS

10.12

10.13

10.14

CobmtoiaTe mpaBuia 0€30MacHOTO TpyAa IMPHU MPOBEACHUM HCCIEAOBAHUN B paMKax y4yeOHOTro SKCIEpHMEHTa, yueOHO-
UCCJICIOBATEIILCKONM M TIPOCKTHOW JEATSIBHOCTH C HWCIIOJIb30BAHHEM HW3MEPHUTEIIBHBIX YCTPOWCTB M J1ab0OpaTOpHOTO
000pyI0OBaHUS

Pemiate paC‘-IéTHI)Ie 3aJa4d C SBHO 3aJaHHOH (I)I/ISI/ILIGCKOI\/'I MOZCIIBIO, UCTIOJIb3YA (I)I/I3I/I‘IGCKI/IC 3aKOHbI U IIPUHIMIIBI; Ha
OCHOBC aHaJIM3a YCJIIOBHA 3aJavu BLI6I/IpaTB (I)H?»PI‘IGCKYIO MOZACIb, BBIACIATH (I)I/IBI/ILIGCKI/IG BCIIMYHUHBI H (1)OpMyJ'IH,
HGO6XO,I[I/IMHG I eé peuieHud, MmpoBOAUTH paC‘léTLI U OLNCHUBATH PCAJIBHOCTH IMOJIYYCHHOI'O 3HAYCHUS (bI/I3I/I"IeCKOI‘/’I
BCIIMYHUHBI

Pemate kauecTBEHHBIC 3aJa4u: BBICTPANBATL JIOTUYCCKU HCIIPOTHUBOPCUMBYIO MLCIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha
HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/Ie SABJICHUA

10.15

Hcnonp30BaTh MpHU pelIeHUH Y4eOHBIX 3aJad COBPEMEHHble HH()OPMAIlMOHHBIE TEXHOJOTMHM JUIsl  TIOHMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMM U TPEACTaBICHUS Yy4eOHON M HAyYHO-NOMYJISpPHON MHGOpMAIUH, MOTYYEHHON W3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU aHAJM3UPOBATh MOTydaeMyro HH(OpMAIIIo

10.16

[TpuBOIUTH IpUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB




OKPYZKaroumero M1upa, B pa3BUTUC TCXHUKH U TEXHOJIOT I

10.17

10.18

11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

114

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHON XKHU3HU [UIsl oOecredeHus Oe30MacHOCTH IpHU
oOpaileHun ¢ npubopaMu M TEXHUUYECKUMU YCTPOMCTBAMHU, MJII COXpPAHEHHs] 3J0pPOBbsi U COOJIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY’KaIOILEH cpefie

PaGoraTe B rpynme ¢ BBINOJHEHHEM pa3IMYHBIX COLMANBHBIX pOJIeH, IIaHUPOBaTh pabOTy TPYIIIbI, PALMOHAIBHO
pacnpenensiTs 0043aHHOCTH M IUIAHUPOBAThH JAESITEIbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJeKBATHO OIICHUBATh BKJIAJl
Ka)KI0r0 U3 YUaCTHUKOB TPYIIIHI B PEHICHUE pPACCMAaTPUBAEMO MTPOOIEMbI

IIpoBepsiemble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMBbI CPeIHEro 0o11ero
o0pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHWU COBPEMECHHOW HAay4YHON KapTUHBI MHUpA, B
pPa3BUTHUU COBPEMEHHOW TEXHUKM M TEXHOJOTHM, B NMPAKTHYECKOW AECATEIbHOCTH JIOJEH, UEJOCTHOCTh U E€IUHCTBO
(bu3nyecKoil KapTUHBI MUpa

Y4uTHIBaThH T'paHULIbI TPUMCHCHUA U3YUYCHHBIX (I)I/I?»I/I‘IGCKI/IX MOJEJIeH: TOYSUHBIN BHGKTpI/I‘IeCKI/Iﬁ 3apsan, aaepHas MOJCIb
aTOMa, HYKJIOHHasd MOACJIb aTOMHOTI'O Apa IMPpU pCHICHUN (I)I/IBI/ILIGCKI/IX 3aaad

Pacnio3naBate (usmyeckue siBieHUs (MPOIECCH) U OOBSICHATH UX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH U KBAHTOBOM
(bu3uKU: >IEKTpUYecKas IPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJIEHCTBHE
MarHuTOB, 3JEKTPOMAarHUTHAs MHIYKIMS, ASWCTBHE MAarHUTHOIO MOJS Ha MPOBOJHMK C TOKOM M JBIDKYLIUIiCS 3aps,
JJIEKTPOMArHuTHBIE KOJIEOaHUS M BOJHBI, MNPSAMOJIMHEHHOE pAacIpOCTpaHEHHE CBETa, OTPaKeHHe, IpeJOMIICHHE,
uHTephepeHIys, TUGpaklus W NOJApU3alus CBETa, JHCIepcus cBeTa, (orodnexTpudeckuid ¢ ekt (porodrddexr),
CBETOBOE JIaBJICHWE, BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAs
paInoaKTUBHOCTh

OnuceiBaTh U3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHUYECKHUE, IEKTPUUYECKYIO MPOBOJUMOCTh
Pa3IMYHBIX Cpel) U ANEKTPOMArHUTHBIEC SBICHUS (TIPOIECCHI), UCTIONB3YS (PHU3UUYECKIE BEIHMUMHBI: AIEKTPUUSCKUH 3aps,
CUJIa TOKA, DIEKTPHUUECKOE HampshDKEHHUE, JJIEKTPUUECKOEe COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, DJIC, paboTta Toka,
WHIYKIIMSA MarHUTHOTO TIOJsA, cujia Ammepa, cwia JlopeHra, WHIYKTUBHOCTh KaTYIIKH, DHEPTUS DJIEKTPUUECKOTO H
MarHUTHOTO IOJieH, Tepuoa M yacToTa KojeOaHui B KojebaTeabHOM KOHTYpe, 3apsi M CHila TOKa B Ipoliecce




TapMOHUYECKHUX JJIEKTPOMATrHUTHBIX KOJeOaHWH, (POKYCHOE PACCTOSHUE U ONTHYECKas CWJIAa JIMH3BI; MPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCHOIb3yEMBIX BEIMYHMH, UX 0003HAYCHUS U €IMHHULIBL; YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMH BETUYMHAMU

115

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIC SBIICHUS M IPOLECCHI, HCHONB3YysS (PU3MUECKHE BEIUYMHBL: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YacTOTa CBETA, SHEPTHs M UMITYJIbC (DOTOHA, MEPHO MOTypacnaaa, dHepPTus
CBSI3M aTOMHBIX fJep; NPU ONHCAHWU TPABHIBHO TPAaKTOBaTh (DM3NYECKUN CMBICI HCIONb3YEMBbIX BEJIHYUH, HUX
0003HaUCHHSI M €UHMILIBL, YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (DU3MUYECKYIO BEJTHUMHY C JPYTUMH BETMYUHAMM,
BBIUHUCIIATH 3HAUEHHE (PU3NYECKON BETMUYHHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECCH U SBICHHS, UCIONb3Ys (PU3NUECKHUE 3aKOHBI M MPUHIMIIEL 3aKOH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO U NAPAJUIEIBbHOTO COCAMHEHHUS NPOBOJHUKOB, 3aKOH Jlkoyns — JIeHua, 3aKOH 31EKTPOMAarHUTHOM
WHIYKIWN, 3aKOH IIPSAMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUsS CBETA, 3aKOHBI INPEIOMIICHUS CBETA,
ypaBHeHHE DifHITeHHa 11 PoTodhdeKTa, 3aKOH COXpaHEHUS! YPHEPTUH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAaHECHUS
3JICKTPUYECKOTO 3apsja, 3aKOH COXPAHEHMs MAacCOBOIO YMCIIa, MOCTYnarsl bopa, 3aKOH pagvMoOaKTUBHOIO pacrana; Impu
3TOM pa3inyaTh CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaKEHUE U YCIOBMs (TpaHUIlbl, 00JacTn)
IIPUMEHUMOCTHU

11.7
11.8

OHpeIleJIHTI) HaIlpaBJICHUC BCKTOPAa HHAYKIIMU MAarHuTHOI'O I10JIA ITPOBOAHUKA C TOKOM, CHUJIbL AMHepa 1 CHJIbI HopeHua

CTpOI/ITB K OIIMCBIBATb I/I306pa)I(CHI/Ie, CO31aBacMOC€ IMJIIOCKHUM 3CPKaAJIOM, TOHKOM JIMH301

11.9

BbINONHATE AKCNEPUMEHTHI MO MCCIEAOBAHUIO (PU3NYECKUX SIBJIEHUN M MPOLIECCOB C MCIOJIB30BaHUEM NPSIMBIX U
KOCBEHHBIX M3MEPEHUil; Mpu 3ToM (OpMYIHPOBaTh MpobieMy (3a1ady) U TUHoTe3y y4eOHOro sKCIepUMeHTa, cCOOMpaTh
YCTAHOBKY U3 MPEJI0KEHHOI0 000pYA0BaHMsI, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOIBI

11.10

11.11

11.12

OcyHIeCTBJ'ISITI) MMpsAMBIC WU KOCBCHHBIC H3MCPCHUA (1)H31/I‘~IGCKI/IX BCJIMYHH, IIpU 3TOM BI)I6I/IpaTI) OINTUMAJIBHBIA CII0CO0
HU3MCPCHUSA U UCIIOJIB30BATH U3BCCTHBIC MCTOABI OLICHKHN HOl’”pGHIHOCTGfI HSMepeHI/IfI

HccnenoBaTh 3aBUCHMOCTH (I)I/I3I/ILIGCKI/IX BCJINMYHH C HCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ; IIpu 5TOM KOHCTPYUPOBATHb
YCTAaHOBKY, (bHKCHpOBaTB PE3YyIbTATHI HOHy‘ICHHOﬁ 3aBHUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIIMYHMH B BHIC Ta6J'II/II_I u Fpa(l)I/IKOB,
ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHA

CO6HIO,Z[8.TB ImpaBujia 0e30IacHOro Tpyda Mpu MpoBCACHUU HCCIIEIOBaHUM B paMKax qu6HOFO 9KCIICPUMCHTA, yqe6Ho-

UCCIICIOBATEIbCKOW W TPOCKTHOW JCSITEIBHOCTH C HCIOJb30BAaHHEM H3MEPUTEIBHBIX YCTPOHCTB M J1a0OpPaTOPHOTO
o0opymoBaHus

11.13

Pemarp pacu€THble 3a1ayil ¢ SIBHO 3aJaHHON (PU3MYECKOW MOJENbI0, UCHOIb3Ys (PU3NUECKHe 3aKOHBI U MPHUHIIMIIBI; HA
OCHOBE aHalu3a YCIIOBHUS 3aJadyd BBIOMpaTh (U3NYECKYI0 MOJEb, BBIIENATh (U3UUYECKUE BEIHMUYUHBI U (HOPMYIIHI,
HEoOXoauMble JUIsl €€ pelIeHUs, NMPOBOAUTH Pacy€Thl W OILEHMBATH PEALHOCTH IMOJYYEHHOTO 3HAYeHUs (U3UUECKOM




BCJIMYHHBI

Pemrate kxadecTBeHHBIE 3aaa4yu: BBICTPAauMBATh JIOTUYCCKH HEIPOTHBOPECUYHMBYIO ILCIIOYKY paccy;leeHHﬁ C OHOpOfI Ha

11.14 U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHHUSI
Wcnonb3oBaTh TpW  pelIeHWH y4eOHBIX 3aJad COBPEMCHHBIE HH()OPMAIIMOHHBIC TEXHOJOTHHM JUIsl TOWCKA,
11.15 CTPYKTYPUPOBAHUS, UHTEPIPETALMA U TPEJCTABICHUS Y4eOHOH W HAay4YHO-TIONMYJISIpHOH WH(OpMAIU, MOJTYYCHHOU W3
Pa3INYHBIX UCTOYHUKOB; KPUTUYECKU aHAJTM3UPOBATH MOTyYaeMyr0 HH()OpMAIHIO
1116 OOBSACHATH MPUHITUIBI JEHCTBUS MAalINH, TPUOOPOB M TEXHUYECKHX YCTPONCTB; pa3indyarh YCJIOBHUS MX O€30M1acHOTO
' WCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HH
11.17 [TpuBOAUTH TPUMEPHI BKIIA/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B O0OBSICHEHUE MIPOIIECCOB
' OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA
Hcnonp30BaTh TEOpETHYECKHE 3HAaHUS O (HU3MKE B TOBCEAHEBHOHM JKM3HM JUId oOecrieueHHs Oe30IacHOCTH IpH
11.18 oOpaiieHud ¢ mpudbopaMu M TEXHUYECKHMMH YCTPOMCTBaMHM, MJii COXpPaHEHHsS 3J0pPOBbsi U COOJIOACHHS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH cpelie
PabGorare B rpynme ¢ BBINOJHCHHWEM pa3IMYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH PAOOTY TPYIIBI, PAIMOHAILHO
11.19 pacnpenensaTh 00SI3aHHOCTH M IUIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CHTYAIUSIX, aJCKBATHO OIICHWBATH BKJIA]l

KaKI0Iro U3 YYaCTHUKOB I'pYIIIIbI B PCIICHUC paCCManHBaeMOﬁ HpO6J'I€MBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro
pa3aesia  3jieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®dusuka — Hayka o npupone. Hayunele MeTonbl MO3HAHUA OKpyXkarouiero mupa. Poib

11 HKCIEPUMEHTA M TEOPHH B MIPOIIECCE MTO3HAHUS PUPO/IbI. DKCIIEPUMEHT B (PU3UKE
1 MogenupoBanue pusnueckux sBaeHUl u nporeccos. Hayunsle runoressl. duznyeckue 3aKOHbI
12 U Teopuu. I'paHuIbl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHumMN coorBercTBUs. Poib u
' MecTo (U3MKH B (OPMHUPOBAHUM COBPEMEHHOW HAyYHOH KapTHHBI MHpPa, B TPAKTHYECKOM
JIeATEIILHOCTH JIFOAECH
2 MEXAHHWKA
KMHEMATUKA
911 Mexannueckoe ABuxkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro naswxkeHus. Cucrema oTcuéra.
o Tpaekropus
[lepemenienne, CKOpOCTh (CpelnHsE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
2.1.2 MaTepUaIbHOW TOYKH, UX IMPOEKIIMH HAa OCH CUCTEMbI KOOpAMHAT. CII0KEHHE NEepEMELEHUN U
CJI0’)KEHHE CKOPOCTEMN
913 PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSMOJUHENHHOE JBWXKEHHE. ['papuku 3aBHCUMOCTH
21 o KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKN OT BPEMEHHU
' 214 CBoOonHoe mageHue. Y ckopeHrue cBOOOHOTO MaieHus
215 KpuBonunelinoe nBukeHune. PaBHOMEpHOE IBH)KEHUE MaTEPUAIbHONW TOYKH IO OKPYXKHOCTH.
- YrioBast CKOpOCTb, JIMHEMHAs CKOPOCTh. [lepruon u yactora. LIEeHTpOCTpEMUTEIIEHOE YCKOPEHHE
2.16 TexHu4eckne ycTpoicTBa: CIUIOMETP, IBUKEHHUE CHAPA0B, LIEMTHbIE U PEMEHHBIE Nepeadn
[TpakTuyeckue paboTsl. V3MepeHne MrHOBEHHOM CKOpocTH. MccienoBaHHEe COOTHOIIEHUS
917 MEXIY MYyTAMH, IPOWIECHHBIMU TEIOM 3a IOCIEAOBATE/IbHBIE PAaBHBIE IPOMEXYTKH BPEMEHHU

npnu pPaBHOYCKOPCHHOM IBWXCHUU C HadaJabHOM CKOPOCThIO, paBHOﬁ HYIIIO. HBy‘-ICHI/Ie
ABWIKCHUA  [IAapHWKa B BS3KOM  KHUAKOCTH. I/I3yquI/Ie JABMOKCHHUA  TCJIA, 6p0H_IeHHOF0




TOPU30HTAJIEHO

2.2

2.3

JMHAMUKA

291 IIpunuun ortHocurenbHOCTH ['anmunes. llepselii 3akoH HproTona. MHepruanpHblE CHCTEMBI
o orcyéra

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui

993 Bropoii 3akon HproToHa nj1s1 MatepuaibHOW TOYKH B MHEpHHaIbHOU cucteMe oTcuéra (MCO).
o Tpetuii 3akoH HeloTOHA 1719 MaTepUaIbHbBIX TOUEK

2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocTs. Bec tena

2.2.5 Cwita ynpyroctu. 3akoH ['yka

226 Cuna tpenusi. Cyxoe Tpenne. Cua TpeHHs CKOJBKCHHS U CHIIa TpeHus mokos. Koaddunment
o TpeHust. Cuiia CONpOTUBIIEHUS NPU ABMXKEHUH TeJIa B )KUJIKOCTH WU Ta3e

2.2.7 [ToctynarensHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena

298 MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. l1lnedo cuibl. YcioBHs paBHOBECHsI TBEPAOTO
o tena B UCO

2.2.9 TexHuuyeckue ycTporucTBa: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB

[TpakTueckue padboTsl. U3ydenue nBuxkeHUs Opycka Mo HaKJIOHHOW MJIOCKOCTH O[] ACHCTBHEM

2910 HECKOJIIbKMX cwil. MccnenoBaHue 3aBUCUMOCTM  CWJI  YIPYrOCTH, BO3HHMKAIOUIUMX B

o nepopMupyeMoil Ipy)KMHE M PEe3UHOBOM oOpasle, OT BEIMYUHBI MX JAedopMaliui.
HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHUS
3AKOHbI COXPAHEHNU A B MEXAHUKE

931 Nmnynbc MaTepuanbHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOUEK. VIMITynbC CUiIbl U U3MEHEHUE
o UMITyJIbCa Tela

2.3.2 3akoH coxpaHenus uMmiysbca B MCO. PeakTuBHOE IBM)KEHNE

2.3.3 Pabora cuiibl

2.3.4 MOIIHOCTE CUIBI

2.35 Kunetnueckast sHEPrys MaTepruaabHON TOYKH. TeopeMao KNHETHYECKOM SHEPT U

936 [TorennuanbHas sHeprus. lloTeHuuanbHas SHeprus ynpyro aehOpMUPOBAHHON NPY>KUHBI.
h [ToTeHIMaIbHas SHEPTUS Teja BOJIM3H MTOBEPXHOCTH 3EMJIIH

2.3.7 [ToreHnuanbHble M HEMOTEHIHMadbHBbIE CHIIBL. CBs3b pabOTHl HEMOTEHUIHUAIBHBIX CHJ C




M3MEHEHUEM MEXAHNYECKOM SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXAaHUYECKOM HEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHuueckue ycTpoicTBa: ABM)KEHNUE PAKET, BOAOMET, KOTIEP, MPYKUHHBIN TUCTOJIET

9310 [Tpaktudeckue paboThl. M3yueHne CBsI3U CKOPOCTEH TeI MpHU Heynpyrom ynape. MccinenoBanue
A CBSI3M paOOTHI CHJIBI C I3MEHEHHUEM MEXaHUYECKOW YHEPTHH Teja

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311 OCHOBHBIC TIOJIOXKCHHS MOJICKYJISIPHO-KMHETUYECKOH Teopuu. bBpoyHOBCKOE JBHXKCHHE.
o Jduddysus. Xapakrep IBHKCHHS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA

312 Mogenu CTpoeHUsI Ta3oB, KXUIAKOCTEH M TBEPABIX TEJI M OOBSICHEHHE CBOWCTB BEIECTBA HA
o OCHOBE THX MOJIeJIEN

3.1.3 Macca mosneky:n. KonmndectBo Beniectsa. [TocTosiHHass ABoraipo

314 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

315 Mogens wupeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHYECKON TEeOopuu

3.1 o UJIeaIbHOTO Ta3a

316 AOconoTHas TemIeparypa Kak Mepa CpelHEH KHHETHYECKOH 3HEPruu TEIUIOBOTO JIBUIKCHUS
o yactull raza. [llkamra remneparyp KensBuna

3.1.7 VpaBuenne Knaneitpona — Menneneesa. 3akon JlanbToHa

318 ["azoBble 3akoHBI. M30mporiecchl B MACATbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
o U30TEpPMa, H30X0pa, n300apa

3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10 [IpakTnueckue paboThl. M3Mepenune Maccel Bo3nyxa B KiacCHOM KomHare. MccienoBaHue
o 3aBHCHMOCTH MEK/Ty ITApaMeTPpaMK COCTOSIHUSI Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

391 TepMoauHaMudeckas cuctemMa. BHYTpEeHHSSI SHEPTHS TEPMOIMHAMHYECKON CUCTEMBI M CIIOCOOBI

o €€ N3MEHEHNs
3.2
3.2.2 KonuuecTBo TermnoTel u pabota. BHYTpeHHsIs SHEprusl 0THOATOMHOTO UJI€AILHOTO Ta3a
323 Buapl Temonepenaun: TEIIIONPOBOJHOCTh, KOHBEKIHS, W3Ty4eHHE. TeIruioéMKOCTh Tena.

YV nenbHas TEII0EMKOCTh BellecTBa. Pacuér KommuecTBa TeII0Th Ipu TeIuronepeaayc




IlepBbiii 3ak0H TepMOAMHAMUKH. lIpumeHeHue 1epBOro 3akoHa TEPMOAUHAMUKU K

3.24 usonporieccam. ['paduueckas nHTepnpeTaiys paboThl rasa
TermoBsle MammHbl. [IpHHIUNBI 1eHcTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPrud B
3.25 TeruioBbiX MamuHax. Koaddunument noneznoro aeiictBus (nanee — KI1/I) TermmoBoii MamvHbL.
[uxn Kapuo u ero KII/]

396 Bropoii 3akon TepmonuHamuku. HeoOpaTumocTs nporeccoB B nmpupoze. TenoBsie JBUraTelH.
o DKOJIOTHYECKHE TTPOOIIEMBI TETTIOIHEPTETUKU

397 TexHuueckne YCTPOWCTBA: JIBUTATENb BHYTPEHHETO CrOpaHHs, OBITOBOH XOJIOIWJIBHUK,
o KOHIMIHOHED

3.2.8 [TpakTuyeckue paboTel. M3mMepeHue ynenbHON TeIoéMKOCTH

ATPETATHBIE COCTOSAHNM A BEIHIECBA. ®A30BBIE [IEPEXO/IbI

331 [TapooGpa3oBanue u  KoHaeHcauus. VcmapeHue u  KUNeHHE. YJelbHas  TEIUIOTa
h 1apoobpasoBaHus. 3aBUCUMOCTb TEMIIEPATYPBI KMIICHUSI OT JaBJICHUS

3.3.2 AOcomoTHas ¥ OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HachIeHHbIi map

333 Teépaoe Tteno. Kpucrammdeckue u amopdHble Tena. AHHU30TPONHS CBOWCTB KPUCTAJUIOB.

3.3 e XKunkue kpucramisl. CoBpeMEHHBIE MaTEPHAIIBI

3.34 [TnaBneHue u KpucTayuM3anus. Y JenbHas TerioTa miasineHus. Cyoaumanus

3.35 YpaBHEeHHE TEIUIOBOTO OamaHca

336 TexHUYECKHE YCTPOWCTBA: THTPOMETP M TICHXPOMETpP, KATOPUMETP, TEXHOJOTHUHU IOTyYSHHS
h COBPEMEHHBIX MaTE€pPHajOB, B TOM YHCIIE HAHOMATEPHUAIOB, I HAHOTEXHOJIOTUU

3.3.7 [TpakTryeckue padoTel. M3mMepeHne BIa)kHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
41.1 DNeKTpu3anus Tell. DNEKTPUUECKUi 3apsij. JBa BU1a SIEKTPUUIECKHUX 3apsSa0B
4.1.2 ITpoBOAHMKY, TUAIEKTPUKH U TIOTYIPOBOJHUKI
4.1 4.1.3 3aKOH COXPaHEHHUS DIIEKTPUYECKOTO 3aps ia
4.1.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
415 DnexTpudeckoe Tmoie. Hanpsk€HHOCTh sneKTpudeckoro mois. [lpuHIuMm cymnepno3unuy.

JInaun HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTO ITOJIA




4.1.6

Pabora cui anekrpocraruyeckoro moss. [lorennuan. Pa3HocTh MOTEHIIMATIOB

HpOBOI[HI/IKI/I U OUOJICKTPUKU B IIOCTOAHHOM DOJICKTPHUYCCKOM IIOJIC. ]_—[I/IBJ'ICKTpI/ILIeCKaﬂ

4.1.7
MIPOHUIIAEMOCTh
418 OnekTpoéMkocTb. KonaeHcaTtop. I7eKTpOEMKOCTh IUIOCKOIO  KOHJEHCATopa. HEprus
o 3apsHKEHHOrO KOHJIEHCATopa
419 TexHUYECKHUE YCTPOMCTBA: AJICKTPOCKON, JJICKTPOMETP, OJICKTPOCTATHYECKas 3alluTa,
3a3eMJICHHE AJICKTPOIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBINM IPUHTEP
4.1.10 [TpakTrueckue pabotel. I3MepeHne 31eKTpoEMKOCTH KOHEHCATOpa
[OCTOSHHBIN DJEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
491 YcnoBus CyIIecTBOBAaHUSI MOCTOSTHHOTO 3JIEKTPHUUECKOro Toka. Mcrounuku Toka. Cuiia Toka.
o [ToCTOSHHEIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 yyactka 1enu
4.2.3 DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ACIIBHOE CONTPOTUBIICHUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COeIMHEHUE TTPOBOIHUKOB
4.2.5 PaGota snektpuueckoro Toka. 3akon Jxoyns — Jlenmna
4.2.6 MOIIHOCTB 3JEKTPUIECKOTO TOKA
497 aneKTpoBIKyIIas cuia (nanee — DJ1C) u BHyTpeHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3aKOH
o Oma 11t ToJTHOM (3aMKHYTO#) 2iekTpuueckon 1enu. KopoTrkoe 3aMbikanme
4.9 428 DNeKTpOHHAs MPOBOAUMOCTH TBEPABIX METANIOB. 3aBUCUMOCTH COMPOTHUBIICHUS METAIJIOB OT
Temmeparypbl. CBEpXIIPOBOANMOCTh
4.2.9 DneKkTpuueckuii TOK B BakyyMe. CBONCTBA 2JIEKTPOHHBIX MTyYKOB
4210 [TomrynpoBoiaukn. CoOCTBEHHAST W TIPUMECHAs POBOIMMOCTD IMOTYIPOBOAHUKOB. CBOMCTBA -
o n nepexoza. [1o1yrpoBOAHUKOBEIE TPUOOPHI
4211 DIEKTPUUECKHU TOK B DNIEKTPOIUTAX. DIEKTPOIUTHIECKAS TUCCOIHALINS. DIEKTPOIU3
4212 DJIEKTpUYECKU TOK B ra3ax. CamMOCTOSATENbHBI M HECAMOCTOSTEIbHBIN pa3psi. Pasnuunble
o THIIBI CAMOCTOSITEILHOTO paspsaa. Moinuawus. ITnasma
TexHuueckue  yCTpOMCTBa:  amMmepMerp, BOJBTMETP, pPeocTar, HMCTOYHMKH  TOKa,
49213 JJICKTpOHArpeBaTeNIbHbIC  TPHOOPBI,  AJIEKTPOOCBETUTEIIBHBIE  MPUOOPBI,  TEPMOMETP

COMPOTUBIICHUS, BAKYYMHBIA JHOJA, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIM
MO/, TallbBaHNKa




4.2.14

[TpakTuyeckue paboThl. M3yyeHne CMEIaHHOTO COeIMHEHHS PE3UCTOPOB.
Nzmepenne DJIC HCTOYHMKA TOKa M €ro BHYTPEHHEro compoTuBieHusa. Habmonenue
AIIEKTPOJIA3A

11 KJIACC
Kon
Koanposepsiemoro 3;1ementa  [IpoBepsiemMble 3J1eMeHTHI COIePKAHUS
pa3jiena
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
4.3.1 [TocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSSHHBIX MATHUTOB
432 MaruutHoe mone. Bexktop MarnutHOW wuHAaykuuu. [lpunnun cynepniounuu. JluHuum
MarHUuTHON MHAYKIWU. KapTrHa TMHUI MarHUTHON MHYKIIUH TIOJIS] IOCTOSSHHBIX MarHUTOB
MarnuTtHO€E 110JIe IPOBOIHUKA ¢ TOKOM. KapTruHa TuHUMN 1oJIst JTMHHOTO MPSIMOTO MPOBOIHHUKA
4.3.3 ¥ 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU ¢ TOKoM. OmbIT Dpcrena. Bzanmoneiicteue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOlyJIb U HallpaBJIEHUE
435 Cuna JlopeHua, e€ MOaysb M HanmpaBieHHe. J[BH>KeHHe 3apsSKEHHOM YacTHUIIbl B OJTHOPOJHOM
43 MarHuTHOM noje. Pabota cubl Jlopenia
4.3.6 SIBNCHHE IMEKTPOMArHUTHOW WHTYKITHH
4.3.7 IToTOK BekTOpa MArHUTHOW MHAYKLIAN
4.3.8 OJIC unaykiuu. 3aKOH IEKTPOMArHUTHON UHAYKIuU Dapanes
43.9 Buxpesoe snekrpuueckoe noie. 3/JC uHIyKIUU B TPOBOJIHUKE, JBUKYILIEMCS TOCTYNATEIbHO
B OJTHOPOJHOM MarHUTHOM TIOJIE
4.3.10 [IpaBuiio Jlenna
43.11 NunyktuBHOCTD. SIBNeHNe camonnaykuun. DJIC camounH IyKIuu
4.3.12 OHeprus MarHUTHOTO TOJIS KaTYLIKH ¢ TOKOM
4.3.13 DNeKTPOMarHuTHOE MoJjIe




Texuudeckue YCTPOfICTBaI NMOCTOAHHBIC MArHUTBI, J3JICKTPOMArHUTHI, JJICKTPOABUTATCIIb,

4.3.14 YCKOPUTENHN JIEMEHTAPHBIX YACTHL], UHAYKIIMOHHAS II€Yb
[IpakTnyeckue paboThl. M3yyeHne MarHUTHOrO IOJIA KAaTylIKu ¢ TokoM. MccnenoBanue
4.3.15 JNEUCTBHsS  IOCTOSIHHOTO MAarHWTa Ha paMKy ¢ TOKoM. [HccienoBaHue — sIBJICHHUS
AJEKTPOMAarHuTHOM MHIYKIMH
5 KOJIEBAHU A U BOJIHbBI
MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA
511 KonebarenbHas cucrema. CBoGonHble KoseOanus. ['apmonHmueckue kosiebanus. Ilepuopn,
o 4acToTa, aMIUIMTYy1a U (pa3a konebaHui
512 [IpyxnHHBIA MagTHUK. MaTeMaTU4ECKUI MAasATHUK
513 VYpaBHeHHe rapMoHMYeckuX KosiebaHui. KuHemaTmueckoen JUHAMHUYECKOE OIMCaHME
o KOJIE0ATEeIbHOTO IBHYKEHUS
514 [IpeBpaiienye sHepruM NpU TapMOHMUYECKUX KosieOaHusAX. CBs3b aMIUIMTYIbl KoseOaHUN
o HCXO/IHOM BEIMYUHBI C aMIUIUTYAAMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUs
Konebarenpupiii  KOHTYp. CBOOOJHBIC O3JCKTPOMAarHUTHBIE KOJICOAHHWS B  HJICATHBHOM
5.15 KOoJe0aTelbHOM KOHTYype. AHaIOrus MEXIy MEXaHMYEeCKHUMU M 3JIEKTPOMAarHUTHBIMU
konebanusamu. Popmyna TomcoHa
51 5.16 3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYpe
' 517 BeiHyxeHHble MexaHuueckue KosebaHus. Pe3onanc. Pe3onaHcHas kpuBas. BbeIHyXIeHHbIE
o 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.
518 [lepemennsblit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
519 MOIHOCTh TEPEMEHHOIO0 TOKA. AMIUIUTYJHOE M JEHCTBYIOIIEE 3HAUYEHHWE CUJIBI TOKa U
o HATPSKCHUST
Tpanchopmarop. IlpousBoactBo, mepenada U MOTPeOICHHE DIEKTPUUECKONM SHEPruu.
5.1.10 DKOJIOTMYECKHNE PUCKH NPHU ITPOU3BOJICTBE MIEKTpUUecKor sHeprun. KynbTypa ncnonb3oBaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHOMN KU3HU
5.1.11 Texaudeckue ycTpoicTBa: ceiicMorpad, dJIeKTpUIeCKUd 3BOHOK, JIMHUH JIEKTpoTiepeiad
[IpakTuyeckue paboTsl. MccnenoBaHue 3aBHCHMOCTH IEpHOJA MalbIX KojeOaHWM Tpy3a Ha
5.1.12 HUTU OT JUIMHBI HUTH M Macchl rpysa. lccienoBaHue NEpEMEHHOrO TOKa B LENU M3

MOCIIEA0BATEIBHO COCAUHEHHBIX KOHACHCATOpa, KaTYIIKHU U PE3UCTOpa




5.2

5.3

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckre BOJIHBI, yCJIoBUs pacrnpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHus u

>2.1 JuiHA BOJIHBL. [lonepeyHsie U Mpoa0IbHbIE BOJHBI

522 Wutepdepentys u audpaxims MEXaHHIeCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ['poMkocTs 3Byka. Bricota Tona. TemOp 3Byka

594 DNEeKTPOMAarHUTHHIE BOJIHBI. YCIOBHUS U3JIyYEHHUS OJJIGKTPOMArHUTHBIX BOJIH. B3aumnHas
o opueHTaIus BeKTopoB E, B 1 v B 35IeKTpOMarHuTHON BOJIHE B BaKyyMe

525 CBoiicTBa 3IEKTPOMArHUTHBIX BOJH: OTpPaXKEHHUE, MpEIOMIICHUE, MOJspu3anus, Audpaxius,
o uatepdepenims. CKOPOCTh AEKTPOMATHUTHBIX BOJIH

5.2.6 [kana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY

527 [IpuHIMOBL paAMOCBsI3M WM TeneBUACHUS. Pamgumonokanus. DIEKTPOMAarHUTHOE 3arps3HEHUE
o OKPYKAaIOIIEN CPeJIbl

508 TexHuueckne yCTpOMCTBAa: My3bIKJIbHBIE HMHCTPYMEHTBI, YIBTPa3BYKOBash THArHOCTHKA B
o TEXHUKE ¥ MEIHIIMHE, pajap, paAuoNpruéMHHIK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

OIITHUKA

53.1 [IpsmoninHENHOE pacpoOCTpaHEHUE CBETA B OJJHOPOJAHOM cpene. JIyu cera

5.3.2 OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n300pakxeHuil B IIIOCKOM 3epKaie

533 [Tpenomienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN MTOKA3aTelb MPEIOMIICHUS

5.34 ITonmHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS

535 Hucnepcus ceeta. CrnoxxHbIi cocTaB Oenoro ceera. L{Ber

CoOuparonue U paccerBaroliye JUH3bl. ToHKasg auH3a. DOKYCHOE pacCTOSHUE U ONTHYeCKas
5.3.6 cuia TOHKOW ymH3bI. [locTpoeHne mM300pakeHnid B COOMPAIOIIUX W PACCEUBAIOIIMX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIUYECHHE, 1aBAEMOE JTUH301

5.3.7 [Ipenensl MPUMEHUMOCTH F€OMETPUUECKON ONTUKH

538 WuTepdepentus cBera. KorepeHTHbIE WCTOYHHKH. YCIOBHS HAOJIONEHUS MaKCUMYMOB W
o MUHHMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

539 Hudpakmus cera. JJudpakunonnas pemeéTka. YcnoBue HaOMIOIEHUS TIaBHBIX MaKCHMYMOB
h MpH TIaICHUH MOHOXPOMATHYECKOTO CBETA Ha MU (PAKIIHOHHYIO PEHIETKY

5.3.10 [Monsipuszanus ceera




TexHuueckue ycTpoWCTBa: OYKH, JIyma, (oToanmapar, NPOEKIUOHHBIM anmapar, MHUKPOCKOII,

>3.11 TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PeHIETKA, TOJISIPOUST
5312 [Ipaktuueckue pabotTel. M3mepenue mnokaszarens mnpenomienus. MccnenoBaHue CBONCTB
n300pakeHuii B mnH3ax. Habmogenue nucnepcun cBeta
BJIEMEHTBI CIIEITUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
6.1 ['panuubl PUMEHUMOCTH KJIacCUYECKOW MexaHuku. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
MHBAapUaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIMII OTHOCUTEIBHOCTH DMHIITEHA
6 6.2 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTMHBI
6.3 DHeprust 1 UMITYIJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl ¢ PHEpPrHed M HUMITYJIIbCOM CBOOOJTHOM YacTHUIIBl. DHEPrus MOKOs CBOOOIHOMN
YaCTHUIIbI
7 KBAHTOBA ®U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®oronsl. Dopmyna [lnanka cBs3u sHepruu QOTOHA C €r0 YaCTOTOW. DHEPrus U HMITYIbC
(dhortona
7.1.2 OtkpsiTue u uccnenoBanue porodddexra. OnpiTer A.I'. CrosteroBa. 3akoHbl hoTodhdekTa
& 7.1.3 VYpaBuenue DiiHmreitHa i poroaddexra. «KpacHas rpanuna» pororpdexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebenera
7.15 XHUMHUYECKOE JIEHCTBHE CBETA
7.16 TexHnueckue ycTpoicTBa: GOTOAIEMEHT, POTONATUHK, COTHEUHAs OaTapesi, CBETOANO/]
CTPOEHUME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdop/ia mo uccieqoBaHuio CTPOSHHUS aTOMa.
[InanerapHas Moaens aroma
799 [Toctynater bopa. M3nyuenue u noryomnieHrue GOTOHOB MPHU TMEPEXOI€ aToMa C OJTHOTO YPOBHS
7.2 SHEPIruM Ha apyroul. Buasl criekTpoB. CieKTp ypOBHEN SHEPIUU aToMa BOJAOPOJIa
793 BonHoBble cBoiictBa uactul. Bomsel ne bpoinsa. KopmyckynsspHO-BOIHOBOH —Iyallu3M.
Judpaxius 3JeKTPOHOB HAa KpUCTaslaX
7.2.4 CrioHTaHHOE M BBIHYKJEHHOE U3TTyYyeHHe. Y CTPONCTBO U MPUHILIUII padOoTHI Jiazepa

7.2.5 TexHuueckue yCTpOWCTBa: CHEKTPaibHBIM aHalu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN




KOMITBIOTEP

7.2.6 [TpakTrueckue padoTsl. HabmroaeHue TMHEHYaToro criekTpa
ATOMHOE AP0
7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHI]
OtkpsiTue paguoaktuBHOCTU. OnbITE Pe3epdopaa mo onpenenaeHnio coctaBa paJuoakTHBHOTO
7.3.2 m3nydeHusi. CpolictBa anb(da-, OeTa-, ramMma-uslydeHus. BnusHue paauoakTMBHOCTH Ha
YKUBBIE OpPraHU3MBI
733 OtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas mozens sigpa I'eitzenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uucio sapa. M30Tomnsl
734 Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIA Oera-pacmnan. ['amma-uznydeHue. 3aKOH
7.3 e paJMoOaKTUBHOIO pacmaja
7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT maccl siapa
7.3.6 SAnepusble peakiuu. [lenenue u cUHTE3 sEp
737 SAnepusrii peaktop. TepmosimepHblii cunTes. [IpobremMbl U MePCHEKTUBHI SIIEPHON YHEPTETUKH.
h DKOJOTUYECKHE aCMEKTHI sIIEPHON IHEPTeTUKHI
7.3.8 DnemMeHTapHbIe YacTUIBl. OTKpPBITHE MO3UTPpOoHA. DyH/IaMEHTAIBHBIC B3aUMOICHCTBUS
7.3.9 TexHuyeckue ycTpoiicTBa: 103UMETp, kKamepa BuiabcoHa, siaepHblil peakTop, aroMHasi 6omba
7.3.10 [IpakTuueckue padotsl. MccrnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim)
DJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3Bé3aH0T0 HeOa. Co3Be3ausl, IpKue 3BE3/IbI, INIAHETHI, KX BUIAMMOE JIBIKCHUC
8. Conneuynas cuctema. Ilmanerst 3emMHONM rpymnmbl. [lnaHeTBI-TUTAaHTBI M WX CIYTHUKH,
' KapJIMKOBBIC TUTaHeThl. Mastbie Tera COTHEYHON CHCTEMBI
8.3 Comnnue, ¢potocdepa u atmochepa. ComHeuHas aKTUBHOCTh
8 8.4 Ucrounuk sneprun CotHIIA U 3BE3NT
3BE31pI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJaWyC, TeMIeparypa, HX
8.5 B3aMMOCBs3b. J[MarpaMMa «CHEKTpalbHBIM KJIacC — CBETUMOCTBY». 3BE3IBI TJIaBHOU
' MOCIIEZIOBATEILHOCTH.  3aBHCHMOCTh  «Macca — CBETUMOCTb» Ui 3BE3A  TJABHOM
MOCTIeIOBATEIHHOCTH
8.6 Buytpennee crpoenue 3BE3n. CoBpeMEHHBIC MPEACTABICHUS O MPOUCXOXKICHHH U




ssostrorny CoJIHIA M 3BE30. DTallbl )KU3HU 3BE3]

Mueunbiii [lyte — nHama ['amaktuka. CrnupanbHas cTpykTypa ['anmakTtuku, pacrpeneneHue

8.7 3BE31, ra3a u neutd. [lonoxxenue u asuxenne Connua B ['anaktuke. [lnockas u chepuyeckas
MOJCUCTEMBI ['amakTuKu

8.8 Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TAIAKTHK
Bcenennas. Pacumupenue Beenennoil. 3akon Xa66:1a. Pasberanue ranaktuk. Bo3pact u pagumyc

8.9 Bcenennon, teopus bonbmoro B3psiBa. Moxens «ropsuer BcenmeHHon». PenukToBoe
H3JIy4eHUE

8.10 MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUH




IMPOBEPSIEMBIE HA EI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl
cpenHero oouero od0pazoBaHust

CdopMupoBaHHOCTh YMEHHMM pacro3HaBaTh (HU3WYECKHe SIBICHUS (IPOIEcCChl)) U OOBACHATH HX HAa OCHOBE

HN3YUCHHBIX 3aKOHOB

Bnagenue ocHoBomonaralmuMu (PU3MYECKMMH TMOHATHSAMH M BEIWYMHAMH, XapaKTEPU3YIOIIMMH (PHU3UYECKHE
IIPOLIECCHI

CopMUpOBaHHOCTh YMEHUN TMPUMEHITh 3aKOHBI KJIACCHUYECKOM MEXaHUKH, MOJCKYIIpHOW (QU3UKU H
TEPMOJMHAMUKH, JJICKTPOJAMHAMUKY, KBAHTOBOW (M3HMKH Ui aHaIW3a W OOBSICHCHHS SBICHUN MHKPOMHUPA,
MaKpOMHpa U METaMupa, pa3indaTh YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, IOHUMATh
BceoOmMii xapaktep (yHZaMEHTAIbHBIX 3aKOHOB U OrPAHMYEHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAJIN3UPOBATH (1)I/I3I/I‘ICCKI/IG MMPOUECChI, UCITIOJb3Yyd OCHOBHBLIC ITOJIOKCHUSA, 3aKOHBI 1 3aKOHOMCPHOCTHU
C(l)OpMI/IpOBaHHOCTL YMCHHA pa3indyaTh yCJIOBUA IPUMCHUMOCTHU MO,[[CJ'ICI\/’I q)HSH‘ICCKI/IX TCJI U IIPOLCCCOB (SIBJ'ICHI/II\/’I)

ChopMupoBaHHOCTh yYMEHHUS pelllaTh pacy€THble 3aJauyd C SIBHO 33JaHHOM M HEABHO 3aJJaHHOM (hu3HdecKoin
MOJIeIbI0: Ha OCHOBAHMHM aHajlM3a yCJIOBHs BbIOMpaTh (U3MYECKHE MOJIEIM, OTBEYarollue TpeOOBaHUSAM 3a/auH,
OPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUECKUX TEOPUM MpH HCHOIb30BAaHUU
MaTE€MaTU4YeCKUX METOAOB peUIeHUs 3aJay, IPOBOAUTH pacy€Tbl Ha OCHOBAaHUU MMEIOLIUXCS JIAHHBIX,
AQHAJIM3UPOBATh PE3YJILTATHI U KOPPEKTUPOBATH METO/bI PELICHUS C YYETOM IOJYYEHHBIX PE3yJIbTaTOB

Pemate kauecTBeHHBIE 3a]]auH, TPEOYyIOIIME TPUMEHEHNS 3HAHUN U3 Pa3HbIX pa3zeioB IIKOJIBLHOTO Kypca (DU3MKH, a
TaK)Ke MHTETpaliy 3HAHUM U3 JPYTUX NIPEIMETOB €CTECTBEHHOHAYYHOIO [IMKJIA: BEICTPAUBATH JIOTUYECKYIO LIEMTOYKY

PacCyXJIEHUM ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHE SIBJICHUS

BJ'Ia}IeHI/Ie OCHOBHBIMHM ME€TOJaMH HAYYHOI'O IIO3HAHHUA, HCIIOJB3YCMBIMHU B (I)I/ISI/IKGI IMPOBOJAUTH IPSAMBIC U

KOCBCHHBIC U3MCPCHHUA q)HSI/I'—IeCKI/IX BCJIIMYMH, BI)I6I/Ipa$I OINTUMAJILHEIA CIIOCO0 HU3MEPCHHUA U UCIIOJIB3Yys N3BCCTHBIC




METOJIbl OLEHKU IMOTPEIIHOCTeN H3MEpEeHU, MPOBOAMTH MCCIEIOBAHUE 3aBHCUMOCTEM (PU3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, OOBSICHATH IMOJIYYEHHbIE pE3YyJIbTaThl, HCHONB3Ys (PU3HUECKHUE TEOpHH,
3aKOHBI W MOHATHS, U JeTaTh BBIBOABI; COOIOAATH MpaBmiia O€30MMacHOTO TPY/a MPU MPOBEACHUH HCCIICTOBAHUH B
pamMKax y4eOHOTO JKCHEpUMEHTa W Y4eOHO-HCCIICIOBATEIBCKONW JCSITENLHOCTH C HUCIOJIb30BAaHUEM IH(PPOBBIX

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

CdopMHUpOBAaHHOCTh YMCHHI aHATU3UPOBATh U OICHUBATH IOCIEJICTBUS OBITOBOM H IPOU3BOJICTBEHHOM
NESITEIbHOCTH 4YeJIOBEKa, CBSI3aHHOM € (PU3WYECKHMMH IpoliecCaMH, C TMO3MIMHA HIKOJIOTUYECKON Oe30MacHOCTH;
MPEJCTABICHUN O PALMOHAIIBHOM MPHUPOJIONOIB30BAHUY, & TAKKE PA3yMHOM HMCIIOJb30BAaHUU JOCTUKEHUN HAYKU U

TEXHOJIOTHH JIJIsl TaTbHEHUIIIEr0 pa3BUTHS YEIOBEUECKOTO O0IIeCTBa

OBnajsieHue pPa3IMYHBIMUA CHocoO0aMu paboThl ¢ HWHPOpPMAIUEH (QHU3UIECKOTO COJNEpKaHUS C HCIOIh30BAaHHEM
COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMEHHI KPUTHYECKOTO aHAJIN3a U OI[CHKH JOCTOBEPHOCTH

nosydyaeMoi nadopmanuu

10

CdopMUpOBaHHOCTh YMEHUN MPUMEHSATH OCHOBOITOJIATAIONINE ACTPOHOMHYECKUE TOHSATHS, TEOPUU M 3aKOHBI JISI
aHanM3a W OOBICHEHHS (PU3UYECKUX TMPOILIECCOB, MPOUCXOASIIMX Ha 3BE3NAX, B 3BE3NHBIX CHUCTEMaxX, B

MEKTaJIaKTUUECKOM cpeac; ABMIKCHUS HeOECHBIX TCJ1, 9BOJIFOIUHA 3BE31 U Bcenennoit




HHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon

pa3aeJia/TeMbl

1
1.1

Koxa
3JIeMEeHTAa

111

1.1.2

1.13

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexann4deckoe JABHIKCHUC. OTHOCUTENBLHOCTh MEXaHHYECCKOTO

Cucrema otcuéra

MaTepI/IaJ'ILHaﬂ TOYKa.

TpacKTOpHA
E¢& pammyc-BeKkTop.
7z )= (xlz) (2 ) =(2)),

TpaeKTOopII,

IepeMelleHre: :}
AF =F(ty)—F(t)) =Ty — 7, = .
= (Ar, Ay, A2),

Iy TE.

CIo7KeHIIe TIepeMeleHHi:

Ay =0 + 4

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

JBHOKCHMUS.




Ax . , .
v, =— =X,, aHAIOTMYHO v, =),/, U.= I/
r—0

Cro:KeHIle CKopocTeil: 6, =0, + 0, -
Beruncienue nepemMeIeHus U MyTu MaTepuanbHON TOYKH IIPU

PSMOJIMHEHHOM JBM)KCHUH BIIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH Vx(t)

. _ Ap _,
VckopeHHe MaTepHanbHONl ToUKI: d = —| =0,= [al_ .a_.a_ ] .
AL i '
1.14
Ao P .
a =—2 =(v,),". amanorHo a, =(v, )’, a. =(v. )
AL |y r
PaBHOMepHOG HpHMOHHHCﬁHOC JBHKXCHHUC:
x(t) = xg + Vot
1.15

Uy (t) — vg, = const

1.1.6 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE ABH>KEHUE:




at

x(t)=x,+u, t+
v (t)=u, +at
a, = const

U;:r - L’l.l‘x = z'ax [.1'2 —.1'1]

Lt
7

£l

HPII IBIDKEHINI B OTHOM HAIIPABIEHIHI IIVIE & =

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

Vi v
: = 0
lg
Ya a
o0 Xp "Cr

JIBu:keHue Tena, OpOILIEHHOT0 MO/ YIJIOM O K TOPU30HTY:

1.1.7 [-"(f}=-1b +Ug f=2x +U,cosa-f

2 )

x ,
13-(r}=3-ﬂ+uﬂ1.r+gJT=3-ﬂ+uﬂsmu-r—%

v (t)=uv, =u,cosa

v (1) =y, + 8,1 =v,sina— gr

g:=0
g, =—g =const




KpuBonuneiinoe nBuxkeHue. [[BHKeHne MaTepruaibHOM TOUKH 110 OKPY>KHOCTH.
VYrioBas v IMHEWHAsI CKOPOCTh TOUKHU:

v = wR

[Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU IO OKPYKHOCTHU

1.1.8 o
w=—=2mv
T
. lleHTpoCTpeMUTENBHOE YCKOPEHUE TOUKH:
v? 5
auc F = w*R
. IlonHOE yCKOpEeHue MaTepuaNibHON TOUKU
1.1.9 TBépnoe Teno. IlocTynarenbHOE U BpalaTesIbHOE JBUKEHUE TBEPAOTO Tella
1.2 JMUHAMUKA
191 Nuepunaneubie cucreMbl otrcuéra. IlepBbii 3axkoH Herotona. IlpuHnmn
OTHOCHUTENBHOCTH [ anmuest
Macca tena. IIOoTHOCTE BeliecTBa:
m
1.2.2 P=v
Cwta. [TpyHIMD CyNeprIo3UIMK CHJL:
123 FpaBHOAeffICTB = F1 + F2+ -
Bropoii 3akon Herotona: qyist MarepuanbHoil Touku B MICO
1.2.4 .

-

F, = ma,




Ap = FAt

pu
F = const
m—{{—=
Flj! F. 21
125 Tpernii 3akoH HpIOTOHA JU1s1 MaTEpUATIBHBIX TOYEK:
Fia = —F

3aKoH BCEMHUPHOI'0 TATOTCHUA: CHJIBI IIPUTSIKCHUA MCKAY TOYUYCUHBIMU

MacCaMH paBHbI

mim,
F=G
R2
1.2.6 Cuita TSDKECTH. L[eHTp TSOKECTH Tena. 3aBUCUMOCTD CHJIBI TSPKECTH OT BBICOTHI

h Haj moBepXHOCTHIO TUTIaHEThI pagnycoM RO:
GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F = —kx

1.2.8 Cuina tpenusi. Cyxoe TpeHHe.




Cuna TpeHus CKOJIbXKEHUS:

Ep = uN
Cuiia TpeHust TOKOSI:
E, < uN
Koaddurment tpenns
[laBienue:
N
1.2.9 =—=
P=7
1.3 CTATHUKA
.
F
1.3.1 MOMEHT CHJIbl OTHOCUTEIHHO OCH BpAICHHUS:
IM| = FI, e | — iedo cust
F
OTHOCHTEIIEHO OCH, TIPOXo el uepe3 Touky O meprneHAnKyIIpHO PUCYHKY
LenTp Macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:
132 My mprpt...

T
M my + my+...

B onHOpOgHOM TOJIE TSXKECTH




133

(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEporo tena B MCO:
[M,+M,+...=0
\[}:"1 +F,+...=0

134 3axon Ilackans
JlaBnenue B KuAKOCTH, nokosimeiics B UCO:
1.35 p =D+ pgh
3akoH Apxumena:
FApx = _PBbITeCH
1.36 €CJIH TEJIO U KUAKOCTH mokoaTcs B UCO, To
FApx = ngBbITeCH
VYcaoBue niaaBaHus TEl
14 3AKOHbBI COXPAHEHUN B MEXAHUKE
NMnynbsc MmaTepuabHOW TOUKHU:
141 p = mv
NmMnynsc cuctemsl Ted:
1.4.2

p=p+pt..




3aK0OH U3MEHCHHUS 1 COXpPaHCHUA UMITYyJIbCa:

B MCO
Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHELHHAt+' -
B MCO , ecnin
143 Ap = A(py +po+...) =0
, €CCJIIN

- -

FlBHe].LIH + FZBHemH+- ..=0

PeakTuBHOE NBUKEHUE

F
-¢A(;<x‘

Pabota cuibl Ha MaJIOM NTEPEMEIIEHUN:

1.4.4

:1=|}?'|-|$f'|-c05 a=F,_ -Ax

145 <(;
]




MoIHOCTE CHJIBI:
€CJIH 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-vu-coso

Aty

1.4.6

1.4.7

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv p
E}cm-x = =5

2 2m

3aK0H U3MEHECHHS KHHETUYECKON PHEPTUH CHCTEMbl MAaTEPHUAIBHBIX TOUCK: B
NCO AEkun = Al + A2 + ...

IloTenumnanpHas SHEPTU:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B OJHOPOAHOM IIOJIC TAKECTU:

EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeoOpMUpPOBAHHOTO Teja:

kx?
EHOTeHu = T




1.5

3aKOH U3MEHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPTHU:
Euex = Exsm * Enorer

148 B IICD Iﬁ.EME-K = ABC-EK HEIIOTEHII. CHII»

B IICO AE,.x = 0. eClI Azcex renorenm. cux = 0

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

[apMoHHYeCcKHe KONeOaHWsT MaTepHalbHOM TOYKH. AMIUIMTYZa U (asa
Kostebanuii. KuaemaTnueckoe onucanue:
a(7) = Asin| @t +o, )
U () =x/.
ald=(v,),=—ax(d) =a +o'x=0,
IJIe X - CMEIICHUE U3 PABHOBECHSL.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
X

rIe
15.1

k =mw

. 9TO 3HAYHUT, YTO

F, = —kx.

DHepreTuyecKkoe onucaHue (3aKOH COXpPaHEHUsI MEXaHUYECKOM SHEPTUN):

nmﬁ‘+£_1m§m_k&

2 2 2 2

CBsi3p  aMITUTYZBl  KOJIEOAHWW  CMEIICHHWs] MaTepHaTbHOU

TOYKH C
aMIUTUTYIaMU KoJie0aHu# e€ CKOPOCTH U YCKOPEHUS:




Upe =04, a__ =04

[lepuon u yactoTa KoseOAHUIA:
2 1

0 v

[Tepron Manbix cBOOOIHBIX KOJEOAHUN MATEMATUYECKOTO MAsITHHUKA:

1.5.2 T= ETRJI
g
[lepron cBOOOTHBIX KOJIEOaHHI TPYKUHHOTO MasiTHUKA!
1
T=2m, |—
I
153 Brmyxnennsie konebanus. Pezonanc. Pesonancuas kpuBast
[Tonepeunsle M mpoaonbHbIE BOJHBL. CKOPOCTh pacHpOCTpAaHEHUS U JJIUHA
BOJIHBI:
v
A=vT =—
154 v
NuTtepdepennus u nudpaxius BOJIH
155 3Byk. CKOpOCTH 3ByKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAIPHAS ©U3UKA
211 Mogenu  CcTpoeHMsT Tra3oB, JKHAKOCTEW W TBEpABIX Ted.  IlycTh

TCPMOANHAMHUYCCKAA CHCTCMa (TCJ'IO) cocrout u3 N OJHNHAKOBBIX MOJICKYII.




Torga xoJIM4YecTBO BEIIECTBA

=)=
=3

rac
Ny

— 4Kciio ABOTajipo, M — Macca CUCTEMBI (Tena),
u

— MOJsIpHasd MaccCa BCIUICCTBA

2.1.2 TemnoBoe ABUYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BzanMmoneiicTBie yacTUIl BelllecTBa
2.14 Huddysus. BpoyHoBCcKOe ABHKEHHE
2.15 Mogens uneanbaoro raza B MKT
CBsi3p  MeXAy  JaBJI€HUEM U CpeJHEHd  KUHETHMYECKOW  sHepruei
MOCTYIATEILHOTO TEIJIOBOTO JIBIKEHUST MOJICKYJT HIeaThbHOTO Ta3a (OCHOBHOE
ypaBHeHue MKT):
p—lm,nu:—zn Ifm&ui _in:
300 3 0 2 300
2.1.6 :
rie MmO — macca OJTHOH MOJICKYJIBI,
N
n=—
%
- KOHIICHTPAIIHS MOJIEKYJT
2.1.7 AOcomoTHas Temmieparypa: T =t+273K
2.1.8 Csi3p  TeMmmepaTrypbl Ta3a CO CpelIHEH KHHETHYECKOHM  »Heprueu




2.19

2.1.10

MOCTYHATCIBbHOI'O TCIIJIOBOT'O ABUIKCHUSA €0 MOJICKYJI:

£ =

m————

VYpasuenue p = nkT

MO,I[GJ'IB HACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

| Vpaprerne Merzereesa — Krareipora
| BeIpeUKeHHE 14 BHYTPSHHEH SHEPIHH
VpaBHeHHe MeHaeneeBa — KianeiipoHa (mpHMeHIIMBIE (QOPMEI
3aIIICI):
pRT

pV = %RT —VvRT =NKkT, p= o

BHPEL}KEHIIE RIRIE: BH}’TPEHHEﬁ JHEPTIII OTHOATOMHOTO HISAIIEHOTO

raza ([IplIMeHIMEle (POPMEI 3aIlIcH):

L‘=%vRT =%NkT=iﬂRT —ve, T= %pV

2

2.1.11

3aKkoH HaJ'IBTOHa JJI JaBJICHUA CMECH Pa3pECKCHHBIX Ia30B:

P =D +p2+




2.1.12

2.1.13

2.1.14

M3omporneccsl B pa3pexEeHHOM Ta3e C MOCTOSHHBIM uuciioM Moiiekyl N (c
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

n3zoxopa (V = const):

1%
== t
T cons

nzobapa (p = const):

= const

N <

I'padmueckoe npencrapnenue nzonporeccoB Ha PV-, pT- u VT- auarpammax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCLIH_IeHHBIe U HCHACBIIICHHBIC  IIAPHI. KauectBeHHas 3aBHCHMOCTH
INIOTHOCTU W  AABJICHUA  HACBIIICHHOrO I1apa OT TEMIICpATypbl, HX

HE3aBUCUMOCTH OT 00bhEMA HACBIIICHHOT'O I1apa

Bnaxnocts Bo3ayXa.
OTHOcCHTENbHAS BIAKHOCTD:

¢ _ Puapa (T) _ Prapa (T)
Puaceunnapa (T) Puaceimnapa (T)




H3menenue arperaTHbIX COCTOSIHUI BCIICCTBA: MCIAPCHUC KW KOHJACHCAIMA,

2.1.15
KHUIIEHHE KHUJIKOCTH
2.1.16 N3meHeHne arperaTHbIX COCTOSTHUH BEIIECTBA: TUIABIICHUE M KPUCTAIA3AIIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
2.2 TEPMO/MHAMUKA
2.2.1 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpennss sHeprus
293 Tennonepenaua kak crnocod U3MEHEHHsI BHYTPEHHEW SHEPruu 6e3 COBEPIICHUS
o paboTel. KoHBEKIIHS, TETUIOMPOBOIHOCTb, U3ITydCHUE
KosnuecTBO TEMIOTHI.
VY aenbHas TEIIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
2.2.5 VY nenbHas TeroTa miasiaeHus A Q = Am.
VY aenbHas TETIUIOTa cropaHus TormmBea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pAV
2.2.6

Brruucnenune padoTsl o rpaduky mporecca Ha pV-nuarpamme

2.2.7

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 = AUy3 + Agp = (Uz — Uy) + Ag,




Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoieccs

2.2.9

2.2.10

2.2.11

[Tpunnune! gerctBus TermnoBbix MamuH. KIT:
O

O 0

ZUHarp Harp ZoHArp

n:

Maxkcumanbnoe 3nauenue KI1JI. Iukn Kapno:

Taw ~Tow | To

warp

T

waTp Twp

=]z

max N = Mgy =

ypaBHeHI/Ie TEIIOBOro OallaHca:

Q1+Q2+Q3+=0

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE

3.11

DIeKTpu3anus Tell U €€ MPOSABICHUS. DIIEKTpUUYECKHi 3apsia. J(Ba Buaa 3apsna.
DNEeMEHTapHBIN ANEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUsl 3IJIEKTPUUECKOTrO

3apsia

3.12

BzauMmogeiictBue 3apsA10B. Toueunsie 3apsabl. 3aKkoH Ky.]'IOHaI
B OTHOPOAHOM BCHIECTBE C )II/IBJ'IeKTpI/I‘IeCKOI\/'I MIPOHUITACMOCTBIO

&




Eotl 1 |4l

poglablel 1 lalle
&1 4meg, 17

3.13 Onekrpudeckoe noje. Ero neficTBre Ha SIEKTPUYECKUE 3apsiibl

HaHpﬂ)I(éHHOCTL SJICKTPHUYECCKOTI'O I10JIA:

>

’ F
qnpoGHbIﬁ
[Tone Toueunoro 3apsna:
q
3.14 Er=k=
OZHOPOIHOE TIOJIE:
E = const.

KapTune! 1MHMA HanPsDKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

3.15

HOTeHI_[PIaJIBHaSI 3Hepr1/1$1 3apsu1a B SHGKTpOCTaTI/I‘IeCKOM T10JIC:
W =q¢




HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
Cq

CBs3b HaHpH)KéHHOCTI/I noJjis1 M Ppa3sHoCTU IMOTCHUUAJIOB IJId OJHOPOAHOTIO

anektpocrarndeckoro mosst: U = Ed

HpI/IHHI/IH CYIICPIIO3UTNH SJICKTPUICCKHUX MTOJICH:

E :E1+E2+...,¢ :¢1+¢2+...

3.1.6
IIpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPHU IIPOBOJHUKA
3.1.7 B
E-=0
, BHYTPH U Ha IIOBEPXHOCTH IIPOBOJAHUKA ( = CONSt
318 JusnexTpuku B SICKTPOCTAaTHICCKOM noie. Jusnexrpudeckas
MPOHHUILIAEMOCTD BCILICCTBA €
Konnencarop. DneKTpo€MKOCTb KOHAEHCATOpA:!
q
C=—
U
3.1.9

DeKTpo€MKOCTh TIOCKOTO KOHJICHCATOpa:

_ €55 c
= P = &(y




HapaHJICJH:HOC COCAMHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = Uz :---rCnapaJIn_C1+C2+-"

HOCHGHOB&TGJ’ILHOC COCAMHECHUEC KOHACHCATOPOB:

3.1.10
U=U+Uz...,q1=q2=..., ! =l+i+
Chocn  C1 G
DHeprust 3apsHKEHHOT0 KOH/IEHCATopa:
U Ccu* gq*
3.1.11 Wc=q7=7=g—c
3AKOHBI ITOCTOSAHHOI'O TOKA
Cuna Toka:
_4Ag
321 At | x50
[Toctosiuusii Tok: | = const
Jlist moctostHHOTO TOKA ( = |t
392 VYCiioBHS CyIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hanpsoxenne U u OJIC E
3akon OMa 1t yJacTKa IeTu:
3.2.3




BHCKTpI/I‘ICCKOG COIIPOTUBJICHUC. 3aBHCHUMOCTh COIIPOTUBJICHUA OOAHOPOJHOI'O

IMPOBOAHHMKA OT €ro AJIMHBI U CCUCHH . Y aenbpHOE COIMIPOTUBJICHNUEC BCIICCTBA.

3.2.4 R l
Hcrounuku Toka. 3/]C ncTrounmka Toka:
E — ACTOpOHHI/IXCPUI
3.2.5 q
BuyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3akon Owma g moJiHOM (3aMKHYTOM) anekTpuueckoit nenu: E = IR + Ir,
OTKyJa
E
[=—
Rr
3.2.6
E.r
= R
[TapannenbHOE COeIMHEHNE TIPOBOAHUKOB:
I=11+12+..,Ul=U2=..,
3.2.7 1 1 1

— =t
Rnapanﬂ Rl R2




HOCHeﬂOBaTeHBHOC COCAMHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
Rl‘[OCJ‘I = R1 + R2+...

PaGora anekrpudeckoro Toka: A = [UL.

3akoH [[xoynsa — Jlenna:

Q =I%Rt
3.2.8
Ha pe3ucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
Ad .
P=— =1IU
Af a0
TernmoBast MOIIIHOCTB, BbIAEISIEMas HA PE3UCTOPE:
1, U
P=I"R=—=JU
3.2.9
R
MOIIHOCTh UCTOYHHUKA TOKA!
A4
CT. CHOT _
t Ar—s0
CBoOOAHBIE HOCUTENN JJIEKTPUUECKUX 3apsI0B B MPOBOJHHUKAX. MeXxaHU3MBbI
3.2.10 MPOBOJAMMOCTH TBEPABIX METAJIOB, PACTBOPOB M PACIIABOB 3JIEKTPOJIUTOB,

ra3oB. [lonynpoBoguuku. [1onynpoOBOTHUKOBBINA U0




3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHu4yeckoe B3aWMMOJCUCTBHE MAarHuToB. MarnutHoe mnone. Bektop

MarHUTHOM HHAYKIOUU. HpI/IHHI/IH CYIIEPITIO3UITUU MAarHuTHBIX ITOJICH:

B = Bl +Bz+...

JInHanm HHAYKOUHW MArouuTHOI'O ITOJIA. KapTI/IHa JIMHAHN HHAYKOUHW MArHuTHOI'O

110JI4 ITOJIOCOBOTO M HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MAarHuTOB

3.3.2

OneiT Opcrena. MaruutHoe mosie IpoBOAHMKA ¢ TokoM. Kaptuna nuHMi
MHIYKIIMA MarHUTHOTO IOJISl JUTMHHOTO TIPSIMOTO IPOBOJHUKA U 3aMKHYTOTO

KOJIbLICBOI'O IIPOBOJHHMKA, KATYIIKHW C TOKOM

3.3.3

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYMHA:
F, = IBlsina

, [JIE 0. — YTOJI MEX/1y HallpaBJIeHUEM [TPOBOJHUKA U BEKTOPOM

-

B

3.34

Cuna JlopeHua, e€ HarpaBiIeHHE U BEJIMYHMHA!

Fnop =1 q | vBsina

IJIe 0. — YTOJI MEKIY BEKTOpaMH

>

B

. I[BI/I)KGHI/IC SapH)KeHHOﬁ YaCTHULIbI B OATHOPOJHOM MAarouTHOM IT0JIC

3.4

DJIEKTPOMATHUTHAA MHAYKIMA




IToToKk BEeKTOpa MarHUTHOM UHAYKLIMU:
® = B,,S = BScosa

34.1
3.4.2 SIBnenue anekTpomaruutHOM uHAYKuK. DJC nuaykuuu
3aKoH 31eKTpoMarHuTHoi uuaykun dapanes:
AD
343 E=—— :_(I:Ii'
Az A=)
{\‘a'n'
/.
( = )
3J1C uHIYKIUHU B IPSIMOM MPOBOHHUKE JUTHHOM |, TBIOKYIIIEMCSt CO CKOPOCTBIO
3.4.4 v
wil

B OJTHOPOJHOM MarHUTHOM ToJie B:

| E; |I= Blvcosa




, TIe 0. — YyTOJI MeXy BEKTOpoM B u Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

>
>

lnv
; €CIIN
l
1
B
, 1
v
TO
| E; |= Blv
345 [IpaBuso Jlenia
NHAYKTUBHOCTB:
)
L=—
3.4.6 [
,mm @ = LI

Camounnykuus. JIC caMOMHIYKITUU:




A
E. =— EL =—LI,
—0

9Heer;1 MAarauMTHOI'O IT0JIA KaTyYIIKH C TOKOM:

LI?
347 WL = T

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

KonebarenpHbli KOHTYP. CBO6OI[HLIC QJICKTPOMAarouTHLIC KonebaHus B

UeaIbHOM K0JIeOaTeIbHOM KOHTYpE:

[a(1) = Gumasin( o )

3.5.1 lf['f:]=q;=mmm8[ﬂ+%] =I__ cos(cot +,)
®opmyna TomcoHna:
T = 2nVLC
, OTKyJia
21 1
=== \/T_C

CBsi3b aMIUIMTYIBl 3apsia KOHJEHCATOpa C aMIUIMTYAOW CHIIBI TOKa MpHU
CBOOOJTHBIX JJIEKTPOMATHUTHBIX KOJICOAHUAX B HACATHBHOM KOJeOATEIbHOM

KOHTYpE:




3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM KOJI€0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 BriHyX1I€HHBIC 2JICKTPOMarHUTHBIC KoJieOaHus. PesoHnaHc
[Tepemennsiii Tok. IIponsBoacTBO, Mepeaada U MOTpeOICHUE DICKTPHUCSCKOU
SHEPTUU
o cu’ LI’ cu’ LI’
+ = maE = TR — const.
2 2 2 2
CBoiicTBa JJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTalusi BEKTOPOB B
AJIEKTPOMAarHuTHOM BOJIHE B BaKyyMe:
3.5.5 S
E1lBlc
356 [kana 57eKTPOMarHUTHBIX BOJIH. [IpuMeHEHHe 3IEeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBbITY
3.6 OIITUKA
36.1 [IpsimonHENHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOM cpene. TodedHblit
uctouHuk. JIyd cBera
3aKOHbBI OTPa)KEHHUS CBETA.
a=
3.6.2

alP

S




3.6.3

[TocTpoenne n300pa>keHHid B TUIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

IIpenomienue ceera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MPpCIIOMJICHUA:

Nasc = ;

OTHOCHTENbHBIN NIOKA3aTeNb IPETOMIICHUS:

ng 1M
Nory = =
1 U2
n
L. n,
Xoz JIydel B puU3Me.
\"1 = \'2 o .”1}.1 = .”2}.2
COOTHOIIIEHHE YacTOT ¢ COOTHOIIEHHE

JJIMH  BOJIH HOpU  HOCPEXOAC

MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHHUIly pa3zesa ABYX ONTHYSCKHX CPE/I:

3.6.5




Hy<Hy 1y

ny

(l.ﬂp

[TonHOE BHYTpEHHEE OTpAKEHHE.

[IpenenbHbIA yroi HOJTHOTO BHYTPEHHETO OTPAsKEHHUSL:

. 1 ny
Sinay, = ==
Norn ng

C06I/Ipa101une " pacCCUBArOIUC JIMH3LI. Tonkas nun3a. q)OKYCHOG pacCTOAHUC

M OIITHYECKAs CHJIa TOHKOM JTUH3BI:

3.6.6 D= !
0 . - F
®opmysia TOHKOH JIMH3bI:
1 4 1 _ 1
d f F
3.6.7
VBenuuenue, JaBacMoe JIMH30M:
h 1f1
F = — = —
H d




F\ h
f

W

B ciyuae paccenBaronieit JMH3bI:

1
DO = F ==0,
0

3.6.8
r=

h 1f1
—=—1
H d

Xon Jyda, NPOLIEAIIETO JMH3Y IOJ IMPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontuyeckoil ocu. IloctpoeHne u300pakeHM TOYKM U OTpe3Ka MNpPSAMOH B

COOMpAIOIINX U PACCEMBAIOIIUX JIMH3aX U UX CUCTEMax
3.6.9 doToannapaT Kak onTHYeckuit mpubop. ['na3 kak onTuyeckas cucrema

Wutepdepenus cBera. KorepeHTHbIE MCTOYHUKU. YCJIOBUS HAOJIOICHUSI
MakKCUMYMOB W MHHHMYMOB B HWHTep(EPEHIIMOHHOW KapTHHE OT JBYX
crH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB:

3.6. v}
MAKCHMyMBI —  A=2m—, m=0,%+1,+2,+3

3 3 R |

i

v
MITHIIMYMBI — &-.={2m+1_];, m=0,21,+2+3 .

Y




Hudpaxius ceera. Audpaxiponnas pemeérka. Y ciaoBrue HaOII0ASHUS TIaBHBIX
MakCHMyMOB TIpH HOPMQJBHOM MaJEHHH MOHOXPOMATHUYECKOrO CBETa C

JUTMHOM BOJTHBI A Ha pemETKy ¢ neproaom d:

3.6.11
dsing,, =mim=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbse ¢poToHa:
_E _hw h
P=C="C ™2
413 ®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VYpaBuenue DiinmreitHa i porodddexra:
4.1.4 Ecl)OTOHa = ABbIXOAa + EKm-Imaxl

rae,




4.2

4.1.5

421

4.2.2

E¢0T0Ha =hv = 7:
hc
Agpixona = hUKp = 1
Kp
2
MV~ max
Eummax = T = elUsay

JlaBiieHue cBeTa.
JlaBiieHHE cBETa HA MOJHOCTBHIO OTPAKAIOUIYIO TOBEPXHOCTh M Ha MOJHOCTHIO

MOTJIOIAOLIYIO TIOBEPXHOCTh
OU3NKA ATOMA
IInanerapnas monens aroma

Iocrynats! bopa. 3myuenue u noryomeHre (GOTOHOB MIPH MEPEXOJIE aTOMa C
OJIHOT'O YPOBHS DHEPTUU HA JPYTOM:

hv =h—c = |E” —-E

MR n

™m
Y

4.2.3

JInnelyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHCPIrur aToMa BOAOpOJa:

—13,63B
E, =222 4123, .

n*




4.3

OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas mozens sinpa ['eiizenGepra — MBanenko. 3apsia siapa. MaccoBoe
- qucio sapa. VzoTomnsl
PangnoakTHBHOCTD.
Annda-pacnan:
A A4 4
7 X—>> Y+ ,He
bera-pacnag.
DNeKTpOHHBIH B-pacnan:
4.3.2 N N 0
XY+ je+v,
[To3uTpouHsIi B-pacna:
A A 0= _ .,
XY + e+ V,
lN'amma-uznydenue
3aKoH paJiM0aKTUBHOTO pacnaia:
-t
4.3.3
IIycth M — Macca pagroakTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SAnepusble peakuuu. [leneHne u cMHTE3 A1€ep










