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MNOACHUTEJBbHASA 3AIIMCKA

[IporpaMmma mo ¢usuke Ha ypoBHE cpeAHero oOiiero oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE IOJIOKEHUN U TpeOOBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00OpaszoBaTesibHOM mporpammbl, npencraBieHHbix B @I'OC COO, a takxe ¢ yu€tom deaepaibHOM
paboueil mporpammbl BocnuTaHuss U KoHnenuuu mnpenojgaBaHus ydeOHoro mpeamera «@Dusumka» B 00pa3oBaTENbHBIX OpraHU3aLUIX
Poccuiickoit denepannn, peanns3yomux OCHOBHbIE 00pa30BaTeNbHbIE POTPAMMBI.

[Iporpamma 1o  ¢u3uke ompeaenser 00sM3aTeIbHOE  NPEIMETHOE  COJEp’KAaHUE, YCTAHABIMBAET  PEKOMEHIYEMYIO
MOCJIEIOBATENIbHOCTh U3YUYEHHUs TEM U Pa3/esoB y4eOHOIo MpeaMeTa ¢ y4€TOM MEKIIPEJIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JTOTUKU
y4eOHOT0 MpoIiecca, BO3pPacTHBIX OCOOEHHOCTEH oOyuarommxcs. [Iporpamma mo ¢usmke MaéT MpenCcTaBICHHE O IENSIX, COACPKAHUU,
oOuieil crparerun oOyuyeHUs, BOCHHMTAHUS U Pa3BUTHS OOyyaroUuxcs cpeacTBamMu ydeOHoro mpenMera «®Pusukay Ha yriiyOoJaéHHOM
YpOBHE.

N3ydenne kypca Gpu3MKu yriyOIE€HHOTO YPOBHS MO3BOJSET pealn3oBaTh 3a/adl MPOo(ecCHOHATbHON OpUEHTAllMy, HAlpaBJICHO Ha
CO3/1aHH€ YCJOBHM MJisi TPOSIBICHHS CBOMX WHTEJUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW KaXIbIM OOyYaroIUMCs, KOTOpbIE
HEOOXOIMMBI JUTsl IPOJIOJIKEHUST 00pa30BaHUsl B OpPraHu3alusX NpodecCHOHATbHOTO 00pa30BaHus MO Pa3InYHbIM (PU3HKO-TEXHUYECKUM U
WHXEHEPHBIM CIIEIMATIbHOCTSIM.

B mporpamme mno ¢usnke OmnpeAensoTcs IUIaHUPYyEMble pPe3ylbTaThl OCBOGHHSA Kypca (U3MKM Ha YpOBHE CpEAHEro OOIIero
o0pa3oBaHus: JINYHOCTHBIE, METAIpEeIMETHbIE, IpeaMeTHble (Ha YrIyOonéHHoM ypoBHe). HayuHo-meropmosiornyeckoil OCHOBOW mJis
pa3paboTku TpeOOBaHMH K JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM pe3ysibTaTaM OOYy4aroIIMXCsl, OCBOMBIIMX MPOTrpaMMy IO
(¢u3nKe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yriyOIEHHOM ypOBHE, SIBJISETCS CHCTEMHO-AESITeIbHOCTHBIN NOIXO.

[Iporpamma 1o ¢pu3uKe BKIIOYAET:

IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YIIyOJIEHHOM YpPOBHE, B TOM YHCJE NPEAMETHBIE pe3ysbTaThl 1O rojam
oOy4eHUS;

cojepxkaHue yueOHoro npeamera «®dusnka» no rogam ooydeHusl.

[Iporpamma no ¢u3uke MMeeT MPUMEPHBINH XapakTep U MOXKET ObITh HCIIOJB30BaHA YUYUTEISIMH (U3UKU U COCTABIEHHS CBOUX
pabouux MporpaMm.

[Iporpamma 1o (u3MKe HE CKOBBIBA€T TBOPYECKYIO HHHUIIMATUBY YUMTEIEH W NPEAOCTaBIsIeT BO3MOXKHOCTU IS pealln3aluu
Pa3IUYHBIX METOANYECKHX IMOJXOJO0B K MpernoJaBaHuio (GU3UKU Ha yriyOJIEHHOM YpPOBHE IPU YCIOBHUHM COXpaHEHUs 00s3aTeIbHON 4acTH
coJiep’KaHus Kypca.

dusmka Kak Hayka o HanboJjiee 0OIMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KaUeCTBE YU€OHOTO MpeaAMEeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIM
BKJIQJ] B CUCTeMY 3HaHHH 00 okpy:xaromem mupe. LKkonbHbIN Kype PU3HKH — CUCTEMOOOPA3yIOUIHA Ul €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJIbKY (U3NUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U SBICHHM, M3y4yaeMbIX XHMHUEH, Ouonorueil, ¢puamdeckoi
reorpadueit u actpoHomueil. VMcnonp3oBaHNe W aKTHBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHWUW OMpPENENINIO XapakTep U OypHOe pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYECHHS HOBBIX MaTEpHajoB C 3aJaHHBIMU
cBoiicTBamu. M3ydeHne (pu3mku BHOCHUT OCHOBHOW BKJIaL B (DOPMHpPOBAHUE E€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa OOydaromerocs, B
dbopMupoBaHUE YMEHUN MTPUMEHATH HAYYHBI METO/I MO3HAHUS TTPH BHIMTOJTHCHUN UMH YUEOHBIX UCCIICTOBAHUN.

B ocHOBy kypca (pu3MKM Ha ypOBHE CpEIHEro OO0IIero oOpa3oBaHUS IOJIOKEH psAI MICH, KOTOpPBIE MOXKHO pacCMaTpHUBaTh Kak
MIPUHIIUITBI €70 TTOCTPOCHHSL.

Hoea uyenocmnocmu. B coOTBETCTBUU C HEH KypC SBIISETCS JTOTMYECKH 3aBEPIIEHHBIM, OH COJCPKHT MaTepHall M3 BCEX Pa3lEIoOB
(U3HUKY, BKITIOYACT KaK BOMPOCKHI KIIACCHYECKOM, TaK U COBPEMEHHOUN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEHl MaTtepualn Kypca Gu3nKd 00beIMHEH BOKPYT (pusmyeckux Teopuil. Begymum B Kypce
SBJISICTCSI JOPMUPOBAHKE TTPEJICTABIICHUH O CTPYKTYPHBIX YPOBHSX MAaTCpPUH, BEIICCTBE H ITOJIC.

Hoesa cymanumapuzayuu. EE peanuzanus TpeArnoyiaraeT HCIOJb30BaHNE TYMaHUTApHOTO TIOTEHIMANa (U3WYECKOW HAYKH,
OCMBICJICHHE CBSI3M Pa3BUTHA (U3UKH C Pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYCCKUMHU, HPABCTBCHHBIMHU M JKOJOTUYCCKUMH
poOIeMaMH.

Hoea npuknaounon nanpasnennocmu. Kypc (usuku yriiyoa€HHOro ypoBHSI MpeArnosnaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHHYECKUX M TEXHOJIOTHUCCKHUX TPUIOKCHUN HW3YYCHHBIX TEOpUHM M 3aKOHOB. [Ipu 3TOM paccMaTpWBAIOTCS HAa YPOBHE OOIIUX
MIPEJICTABIICHUH U COBPEMEHHBIC TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoen rxonozuzayuu peanusyercs IMOCPEICTBOM BBEICHHS AJIEMEHTOB COJEpXaHUS, MOCBSIIEHHBIX IKOJIOTUYECKUM MpobdieMaM
COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pPAa3BUTUEM TEXHUKHM UM TEXHOJOTHH, a Takke OOCyXIeHHs NpoOJieM paluoHaIbHOTO
IPUPOIOTIONB30BAHUS U SKOJIOTMYECKON O€30MacHOCTH.

OcBoeHue cojepkaHusi MPOrpaMMBbl MO GU3KUKE JTOJKHO OBITh MOCTPOEHO HAa MPHUHIIMIIAX CUCTEMHO-NEATENbHOCTHOTO noaxoaa. s
Gbu3MKU peanusaiys dTUX MPUHIUIOB 0a3upyercs Ha HCIOJIb30BAHUHM CaMOCTOSATEIHHOTO AKCIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOIIETO
daktopa yuebHOro Tpouecca. [ yriryoaéHHOTO YpOBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOT0 IKCIIEPUMEHTA, BKIIFOUAIOIIETO
(bpoHTaJIbHBIE YYEHUYECKHE OMBITHI MPU H3YYEHUH HOBOTO Marepuaina, jabopatopHble paboThl UM paboThl mpakThkyma. [Ipu sTOM
BO3MO>KHBI JIBa CIIoco0a peanu3anuu GU3n4ecKoro npakTukyma. B nmepBom ciayuyae mpakTukym mpoBoautcs oo B konue 10 u 11 kmaccos,
60 TOCTe MEPBOrO U BTOPOTO MOJYTOAMM B KaXKIOM U3 3THX KiaccoB. BTopoii crmoco6 — 3To uHTErpamus padoT npakTUKyMa B CUCTEMY
mabopaTopHBIX paboOT, KOTOPBIE MPOBOAATCS B Mpolecce u3yudeHus: pasnena (temsi). [Ipu sTom mopa paboTamu mpakTHUKyMa MOHUMAETCS
CaMOCTOSITEILHOE UCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIaroBoil HHCTPYKIUH.

B mporpamme mo ¢usmke cucrteMa YYEHMUECKOTO SKCIIEPUMEHTA, J1a0OpaTOpHBIX pabOT M MPaKTHKyMma MpeCTaBiIeHa €IUHBIM
nepeuHeM. BpiOOp TeMaTuKu A STUX BUJOB YUYEHHYECKUX MPAKTHUECKHX pPadOT OCYIIECTBISETCS YYaCTHUKAMH OOpa3oBaTEbHOTO
mpolecca UCXo/Is U3 OCOOCHHOCTEH MOYPOUYHOTO IJIAaHUPOBAHUS M OCHaleHus kabunera ¢usuku. [Ipu 3TOM obecrnieunBaeTcst OBlaJIcHUE
00y4JaromMUCd yMEHHUSIMH TPOBOJUTH TPSIMbIE M KOCBEHHBIE H3MEPEHHS, HCCICAOBAHUS 3aBUCUMOCTEH (M3MUECKUX BEIHYMH H
MMOCTAHOBKY OMBITOB IO MPOBEPKE MPEIIOKESHHBIX TUIIOTES.



Bonbmioe BHHUMaHWE ynenseTcs PEIICHUIO PAacYETHBIX W KAYeCTBEHHBIX 3amad. [Ipw 3ToMm misi pacd€THRIX 3aqad MPHOPHUTETOM
ABIIIOTCS 3a7a4dl C SIBHO 3aJaHHOM M HESBHO 3aJaHHOW (U3NYECKOH MOMETBIO, MO3BOJISIOIINE TPUMEHSITh H3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OIHOTO pa3liena Kypca, TaK U MHTETPHPYs MPUMEHEHHE 3HAHW W3 Pa3HBIX pasnenoB. J[ns KadyecTBEHHBIX 3aiad
MIPUOPUTETOM SBIIIOTCS 3aJaHMsI Ha 0ObCHEHHE/peACKa3aHue MPOTEeKaHus (PU3MUECKUX SIBICHUN W MPOIIECCOB B OKPYXKAIOIIEH KHU3HH,
TpeOyromue BHIOOpa (pU3HmIecKoil MOACTH U CUTYallny MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu ®I'OC COO k marepuanbHO-TEXHHYECKOMY OOECHEUEHHI0 yd4eOHOro mpoiecca Kypc (U3HKH
yTIyOIIEHHOTO YpOBHS Ha YPOBHE CPEHETO OO0IIero oO0pa3oBaHUs IOJDKCH M3ydYaThCs B YCIOBHUSIX NMPEIMETHOTO KaOwHeTa. B xabunere
bu3nMKN TOMHKHO OBITH HEoOXoaMMoe JTabopaTopHOE 00OpYAOBaHUE IS BBHITIOJHEHHS YKa3aHHBIX B MpOTpamMMme MO (pU3HKe y4EeHHUECKUX
OTIBITOB, JJAOOPATOPHBIX PA0OT U PabOT MPAKTUKYMa, a TAK)KE JEMOHCTPAIlMOHHOE 000pYy/I0BAHHUE.

JleMoHcTpalMoHHOe 000py0oBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MUHUMAIbHOW JIOCTATOYHOCTH U 0OECIeyuBaeT
MOCTAHOBKY TEPEYHCICHHBIX B MPOTpamMMe MO (PU3HMKE KITFOYEBBIX JEMOHCTPAIMA ISl UCCIEAOBAHUS M3YYaeMbIX SBICHHH M TPOIIECCOB,
OMIUPUYECKUX U (PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMECHECHUH.

JIabopaTopHOe 00OpyIOBaHME IS YYCHHYECKUX MPAKTHUECKUX paboT QopMmupyeTcs B BHUAEC TEMATHUECKUX KOMIUICKTOB W
o0ecrieuynBaeTCs B pacy€éTe OJHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTndyeckne KOMIUICKTHI 1a00paTOPHOTO 000pyA0BaHUS JOJKHEI
OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM HCTIOJIh30BAHUN aHAIOTOBBIX U MU(POBHIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEILHBIX CUCTEM
B BHUJIe IU(POBBIX JaOOPATOPHIA.

OCHOBHBIMHU LIEJISIMU U3y4€HUs (PU3UKU B 00L1EM 00pa30BaHUHU SBJISIOTCS:

e (opMuUpOBaHHE MHTEpeca U CTPEMJICHUS OOydYaroluXcsd K HAaydHOMY HU3YyUYEHHUIO NPUPOJbl, Pa3BUTHE HX HHTEJUIEKTYaJbHbIX U
TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUIN O HAYYHOM METO/E O3HAHUA U (POPMUPOBAHUE UCCIIEIOBATEIBCKOTO OTHOIICHHUS K OKPY/KAIOIIUM SIBJICHUSM;

e (opMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4YE€HUsI OCHOB CTPOEHUS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (opMuUpOBaHUE YMEHHUI OOBACHATH SIBJICHHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX JOKa3aTelbCTB;

e (opMuUpOBaHHUE NPEACTABICHUN O POIN (PU3UKH JUISl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

® pa3BUTHE NPEACTABICHUNA O BO3MOXKHBIX cepax Oymyiieid npodeccruoHaTbHOW NeATEeIbHOCTH, CBS3aHHBIX C (PU3HMKOM, MOJArOTOBKA K
JanpHeieMy oOy4eHHUIO B ’TOM HalpaBiIeHUH.

JlocTmxkeHue 3TUX Leieil obecreunBaeTcs pelieHueM CIeAyIOMMX 3a7ad B Mpolecce U3ydeHus: Kypca (pU3MKU Ha ypOBHE CPEIHEro
o01mrero oOpa3oBaHus:

MpUOOPETeHNE CUCTEMBI 3HAaHUI 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOUAS MEXAHHUKY, MOJICKYJISPHYIO
(bU3HKY, INEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPOPU3UKH;

(dbopmMupoBaHHEe YMEHUIN MPHUMEHSATh TEOPETHUUECKHE 3HAHUS Ui OOBSICHEHUS (PU3MUECKUX SBICHUH B NMPHUPOAE U JUISL HNPUHATHUS
MIPAaKTUYECKUX PELIECHNUN B IIOBCEAHEBHOM KU3HH;



OCBOEHHE CIIOCOOOB pEIICHHS pPAa3NW4YHBIX 337ad C SBHO 3aJaHHOW (PU3MUECKOW MOJeNnblo, 3a1ad, I0Apa3yMeBaIONINX
CaMOCTOATEIbHOE CO3/IaHue (PU3MUECKON MOJIEIH, aJIeKBATHON yCIOBHSIM 33aJauH, B TOM YHCIIE 33]a9 WH)XEHEPHOTO XapaKTepa;

MOHUMaHUe (PU3MUECKUX OCHOB M TMPHUHIIUIIOB JICHCTBHUS TEXHUYECKHX YCTPONCTB M TEXHOJIOTMYECKUX MPOIECCOB, MX BIMSHUS Ha
OKpYKaloIlylo Cpeay;

OBIIQZICHNE METOJAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHUS W MPOBEACHUSA (PU3MUECKUX SKCICPUMEHTOB, aHAINW3a W HHTEPIPETAINN
nHpOpMAINH, OTIPEACTICHHS TOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

CO3JIaHME YCIIOBUH ISl pa3BUTHSI YMEHUH TPOEKTHO-MCCIIEA0BATEIECKOM, TBOPUECKON NEATETbHOCTH;

pa3BuTHE HHTEpeca K chepaM mpodheCcCHOHATBHON e TeIbHOCTH, CBI3aHHOU C (PH3UKOM.

B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO yrny6néHHbIN ypoBeHb U3yUeHHUs yueOHOTO npeamMera « Dru3uka» Ha YPOBHE CPETHETO
obmrero oOpa3oBaHMs BBIOMpAETCs OOYUYAIOIMIMMUCS, IUIAHUPYIOUIMMU TPOJOJDKEHHE O0pa3oBaHUsl MO CIHEIUATBHOCTAM (PUBHKO-
TEXHUYECKOTO MPOQuIs.

Ha u3ydenue ¢usuku (yriyOonéHHbIA ypOBEHb) Ha YpOBHE cpenHero obuiero odpasoanus otsoautcs 340 gacos: B 10 kiacce — 170
yacoB (5 yacoB B Henento), B 11 kimacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipemmaraemplii B mporpaMme 1mo (QU3UKe MepeueHb JTaOOPATOPHBIX M MPAKTHYECKUX PAaOOT SBISIETCS PEKOMEHIOBAaHHBIM, YUHUTETh
JeTIaeT BHIOOP MPOBEICHHS TAOOPaTOPHBIX paOOT M OMBITOB C YYETOM WHIAMBHUIYATEHBIX OCOOCHHOCTEH 00YyJarOIUXCS.



COJAEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nea 1. Hayunblii MeTOJ NO3HAHNUS NPUPOBI.

®duszuka — pyHIaMeHTaabHas Hayka o npupoje. HayuHblil MeTO O3HAHUS U METO/IbI UCCIIEA0BAaHUS (PU3NUECKUX SBJICHUM.

DKCHEepUMEHT U TEOpHs B IpoLiecce Mo3HaHus npuposl. HabmoneHre u sSKCriepuMeHT B (PU3HKE.

CrniocoObl u3MepeHHsi (U3NYECKUX BEIMYMH (AHAJIOrOBblE W LU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATYUKOBBIE
CHUCTEMBI).

[TorpemnocTy nu3MepeHnit Gu3NYECKrux BeIUUMH (aOCONIOTHAS M OTHOCUTENIbHAS).

MonenpoBanue (GU3NYECKUX SIBJICHUM M TpoLEeccoB (MaTepualibHas TOYKa, a0COJIOTHO TBEPAOE TeENo, HJeanbHas >KUIAKOCTb,
ujeallbHbIN ra3, ToueuHbli 3apan). 'unoresa. ®usnueckuii 3aKoH, rpaHUIIbl €ro0 TpUMEHUMOCTH. Du3nueckast TEOpHsl.

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUH COBPEMEHHON HayYHON KapTUHBI MUpPa, B MPAKTUYECKOHN JAEITEIbHOCTH JIIOJIEH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaul, npaKmuKym.

N3mepenue cuiibl TOKa M HAMPSKEHUS B LEMU MOCTOSTHHOTO TOKA MPHY MOMOIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HU(ppoBOM nabopartopueil no ¢usuke. [Ipumepsl u3MepeHus PU3NYECKUX BEJIUYUH MPU MOMOIIU KOMIIBIOTEPHBIX
JATYNKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABrkeHHe. OTHOCUTEIBHOCTh MEXAaHUUYECKOTO ABMkKEeHU. Cucrtema oTcuéra.

[Ipsimas n oOpaTHas 3a4a4u MEXaHUKH.

Panuyc-BekTOp MaTepHaIbHOM TOYKH, €T0 IPOEKLIUU HA OCH CHUCTEMBI KOOpAMHAT. TpaeKkTropus.

Ilepemerienne, CKOpOCTh (CpenHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHME MAaTEpHUaJbHOM TOYKHM, UX IPOEKIHH Ha OCH
cucTemsbl KoopauHat. CII0KEHHE IEPEMELIEHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE IpPSMOJIMHEHHOE JIBUKEHUE. 3aBUCHMOCTb KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH
MaTepUalbHOI TOUYKH OT BpEMEHH U UX rpadUKH.

CBobonHoe majeHue. YCKopeHue cBOOOMHOTO majaeHus. J[BwkeHue Ttena, OpOIIEHHOro MO YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb
KOOP/MHAT, CKOPOCTH M YCKOPEHUSI MaTepHaIbHON TOYKU OT BPEMEHHU U MX TPaUKH.

KpuBonuueiinoe nBuxeHue. [[BUKeHUE MaTEpUaIbHOW TOYKH IO OKPYKHOCTH. YTIJIOBas M JIMHEMHas CKopocTh. Ilepuona u yacrora
oOpamenus. LleHTpocTpemMuTenbHOe (HOPMAIBbHOE), KacaTellbHOE (TaHTeHITMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHnuecknue ycTpoNCTBa M TEXHOJIOIMYECKHE MPOLECCH: CHUAOMETP, IBUKEHUE CHAPAJOB, LIETIHBIE, IIECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIC JTU(PTHI.

Hemoncmpayuu.



Mogenps cucTeMBI OTCYETA, MILTIOCTPALUA KHWHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHS.

CniocoObl uccneI0BaHusl IBMKCHUH.

NnmrocTpanuys npeaenbHOro nepexoa i i3MEpeHUE MTHOBEHHON CKOPOCTH.

[IpeobpazoBanue ABMKEHUN C UCTIOIH30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmtonenue nemxenus Tena, OpOIIEHHOTO MO/ yTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

HanpaBnenne ckopocTy npu IBUKEHUH IO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHME TTyTEW, TPACKTOPUH, CKOPOCTEU ABUAKEHUS OJHOTO U TOTO K€ TEJa B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopuvie padbomuol, NPAKMUKYM.

N3ydyeHne HepaBHOMEPHOTO ABUKEHHUS C LIENIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

N3Mepenne yckopeHus Ipu MPSMOJUHEHOM PAaBHOYCKOPEHHOM JIBUKEHUH MO0 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHUU.

N3mepenune yckopeHusi CBOOOIHOTO MaieHus (PEeKOMEHI0BAaHO UCTIOb30BaHue TU(PPOBOH TabopaTOpH ).

N3yuenue naBuxeHUs Tena, OpOIIEHHOTO TOpU30HTANBHO. [IpoBepka TMMOTE3bl O MPSIMOM MPOMOPIMOHATIEHON 3aBUCUMOCTH MEXKTY
JAIbHOCTBIO MOJIETA U HAYAIIBHOM CKOPOCTBIO TeJa.

N3yueHne IBUKEHMS Tena MO OKPYKHOCTH C OCTOSIHHOM 10 MOJAYJIIO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MIEpHOa OOpallieHus KOHUYECKOT0 MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHepumanbHbie cucTtembl orcuéra. [IpuHumn otHocutTenbHOCTH ['anunes. HewmHepuuaabHbIE CUCTEMBI
otcuéra (ompeaesieHue, MPUMEpPHI).

Macca tena. Cuia. [IpuHOun cyneprno3uiiny CHil.

Bropoii 3akoH HbproTOHA 11711 MaTepuaabHON TOUYKH.

Tperuit 3akoH Hbr0TOHA JIJ11 MaTepuagbHbIX TOYCK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOU MACCHI.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOIHOTO MAaJeHUs OT BBICOTHI HAJl MOBEPXHOCTHIO IUIAHETHI M OT reorpapuueckon
mUpoTHL. JIBrkeHne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHKyIIerocs ¢ yCKOpEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHUS CKOJNBXKEHUS U cuia TpeHus nmokos. Koadduruent tpenus. Cuna COMpOTUBICHUS TIPH
JIBH>KECHUU TEJIA B KUIKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

HNasnenue. ['mapocratuyueckoe nasnenue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: MTOAIIUITHUKHN, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.



JHemoncmpayuu.

HaGmronenre nBuKeHMs TNl B UHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaxX OTCUETA.

[IpuHIHATT OTHOCUTEIBLHOCTH.

Kauenne nByX HUIMHIPOB WIK MIAPOB PA3HOM MACChl C OJJMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHON CHCTEMBI OTCUETA.

CpaBHEHME PABHOACUCTBYIOLIEH NPWIOKEHHBIX K TEIy CHJI C NPOU3BEIACHUEM MACChl TElIa HAa €ro yCKOPEHHE B MHEPLUAIBHOU
CUCTEME OTCYETA.

PaBeHCTBO cni1, BOZHHUKAIOMUX B PE3YJIbTATE B3AUMOICUCTBUS TEII.

N3mepenne Macc mo B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U MTA/ICHUH.

[lenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUI TPEHUS TIOKOSI, KAUEHUSI U CKOJIb)KECHHUSL.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaul, npaKmuKym.

N3mepenue paBHOICHCTBYIONIECH CHUIT TPU IBXKEHUU OpycKa MO HaKJIOHHOW MIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JIBUKEHUS OpyCcKa MO HaKJIOHHOW MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U PE3MHOBOM 00paslle, OT UX JehOopMalluu.

N3ydenue nBUKEHUSI CUCTEMBI T€JI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKuil OJI0K.

W3mepenne ko3 duiieHTa TpEHHUS 110 BEIHYUHE YTI0BOro Kodddumrenta 3aBucumMoct Fmp(N).

NccnenoBanue aBmxeHust Opycka o HaKJIOHHOW MJIOCKOCTH € IEPEMEHHBIM KO3 (UIIUEHTOM TPEHUSI.

N3yueHne NBUKEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAoe Teno. [locTymarenbHoe W BpamiaTelbHOE ABM)KEHHE TBEPAOTO Tena. MOMEHT CHIIbl OTHOCHUTEIBHO OCH
BpauieHus. [1neqo cuibl. CnokeHne Cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcaoBusi paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeycTOUMBOE, O€3pa3InYHOE PaBHOBECHE.

TexHn4ecKkre yCTpOUCTBa U TEXHOJIOTUUECKHUE MPOLIECChl: KPOHIITENWH, CTPOUTENIbHBIA KPaH, PEIIETYATHIE KOHCTPYKIIHUH.

Hemoncmpayuu.

YcnoBus paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopmusie pabomul, npaAKMUKym.

HccenenoBanue ycinoBUi paBHOBECHS TBEPIOIO TEJa, UMEIOLIET0 OCh BPAILICHHUS.

KoHctpynpoBanue KpOHIITEHHOB U PaCYET CUII YIIPYTOCTH.



N3yueHne ycTOMYMBOCTH TBEPIAOTO TENA, UMEIOIIETO IIOMIAlb ONIOPHI.

Tema 4. 3aKOHbl COXpAHEHUA 6 MEXAHUKE.

Nmnynec MaTepuanbHON TOYKH, CHCTEMBI MAaTEPUAIBHBIX TOYEK. LIEeHTp Macc cucTeMbl MaTepUalbHBIX TOYEK. TeopeMa 0 JBHKEHHUH
LIEHTpa Macc.

NMmynec cribl 1 ©3MEHEHHE UMITYJIbCa TEIA.

3aKOH COXpaHEHHUs UMITYyJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT nMmiyabpca MaTepruaabHOM TOUkH. IIpencraBienre o COXpaHEeHMM MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX MOJISX.

PaGota cuibl Ha MajioM U HAa KOHEYHOM NepeMeleHuu. I'papuyeckoe npeacTaBieHne padoThl CUIBL.

MOoOIIHOCTE CHIEL.

Kunernueckas sHeprus MarepuaibHOM TOukH. Teopema 00 U3BMEHEHUN KMHETUYECKON SHEPr Ui MaTepruaIbHOU TOUKH.

[loTenuuanbHple W HemoTeHIUanbHble cuiibl. [loTeHnumanbHass sHeprus. [loTeHumanpHas 3Heprus ymnpyro nedhopMHpPOBAHHON
npykuHbl. [loTeHIIManbHast 3HEprus Tejla B OAHOPOJHOM TPaBUTALIMOHHOM mnoJje. [loTeHnunanbHas sHeprus Tejaa B IPaBUTALMOHHOM I10JIE
OJIHOPOJIHOTO 1Iapa (BHYTpH U BHE 11apa). Bropas kocmMuueckasi CKOpocThb. TpeTbst KOcMUYECKasi CKOPOCTb.

CBs13p pabOThl HEMOTEHLUAJIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW SHEpPruu CUCTEMBI Tel. 3aKOH COXpPAHEHHUS MEXaHWYEeCKOM
JHEPIuu.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHysum Ui uaeanbHON KUAKOCTH KaK CIIEICTBUE 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPIUH.

TexHnyeckne ycTpoWCTBa M TEXHOJIOTMYECKHE ITPOLIECCHI: IBHKEHUE PAKET, BOJOMET, KONEpP, NMPYKUHHBIA IHUCTOJET, TMPOCKOII,
¢burypHoe KaraHue Ha KOHbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHue sHepruy Teja Mpu COBEPIIEHUH padoThI.

B3aumHble peBpallieHns KHHETUYECKON U TOTEHIUAIbHOW HEPT Ui TP IEHCTBUM HA TEJIO CUIIBI TSPKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu CBOOOIHOM MaJICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomst, npaKmukKym.

N3mepenue uMmirynbca Tena 1o TOpMO3HOMY IIYTH.

W3mepeHue cuilbl TATH, CKOPOCTH MOEIH 3JIEKTPOMOOHIISE M MOITHOCTH CHJIBI TSTH.

CpaBHEHNE U3MEHEHHS UMITYJIbCa TEJIA C UMITYJIbCOM CHJIBL.

HccenenoBanue cOXpaHeHUs UMITYJIbCaA IIPU YIIPYTOM B3aUMOJCHCTBHH.



N3mepenne KUHETUYECKOM YHEPTUU TeJla IO TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS MOTEHIUATIBHON SHEPTHH MPYKUHBI C paOOTOM CHUIIBI TPEHHUS.

Omnpenenenrie pabOThI CUITBI TPEHUS TIPU IBMKCHUU Teja M0 HAKJIOHHOMW MJIOCKOCTH.

Paszpnen 3. MogekyasipHasi pu3HNKa ¥ TEPMOAHUHAMUKA.

Tema 1. OcHogbt MONEKYIAAPHO-KUHEMUUECKOU MEeoPpUlU.

OcHoOBHbBIC TIOJIOXKEHUSA MoOJeKyasipHo-kuHeTndeckoir Tteopuun (MKT), ux ombitHoe obOocHoBanue. Juddysus. bpoyHoBckoe
NBIDKEHUE. XapaKkTep JBWKECHHS U B3aUMOJICHCTBUS YaCcTHI] BellecTBa. MoIeu CTPOEHUS ra30B, )XKUAKOCTEH U TBEPABIX TEl U 00BsICHEHUE
CBOMCTB BEIIECTBA Ha OCHOBE ATHX MoJieneil. Macca u pazmepsl Mmosieky (atomoB). KonnuectBo BemiectBa. [locTostHHas ABorajapo.

TemnoBoe paBHOBecue. TemmepaTtypa u criocoosl e€ nsmepenus. [llkana remneparyp Llenscus.

Mopenb uaeanbHOro raza B MOJICKYJIIPHO-KUHETHYECKON TEOPUU: YACTHUIIBI Ta3a ABMKYTCS XaOTUYECKU U HE B3aMMOJICUCTBYIOT JIPYT
C APYIOM.

['azoBbie 3akoHbl. YpaBHeHue MenzeneeBa—Knaneiipona. AbcomtoTHas Temneparypa (mkana temnepaTyp KenbBuHa). 3akoH
Hanbrona. M3omponecchl B HIeaIbHOM Ta3e C IMOCTOSIHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe mnpeacTaBieHHE H30MPOIIECCOB:
M30TEpMa, U30x0pa, n3obapa.

CBs13p MEXIy JaBJICHUEM W CpPEAHEH KWHETMYECKOW SHEpPrueil MOCTYMaTeIbHOTO TEIJIOBOTO JBWIKEHUS MOJIEKYJ HACAIbHOTO rasza
(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KHHETUYECKOM TEOPUU UICATBHOIO ra3a).

CBs13b a0OCOJIOTHOM TeMIiepaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEHEN KMHETUYECKON PHEprueil mocTynaTesIbHOro TEIIOBOTO
JBUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: TEPMOMETP, OAPOMETP, MOJTyUYeHHE HAHOMATEPHAIIOB.

Hemoncmpayuu.

Mopenu IBUKEHHS 4aCTHI] BEILIECTBA.

Monens 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUSI.

HNudbdy3us KuaKocTe.

Mogens onbiTa lITepHa.

[IpuTs>keHne MoneKy.

Mopenu KpUCTAINTNYECKUX PEIIETOK.

Habmionenue u uccnegoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopmusie pabomul, npaAKMUKym.

HccnenoBanue mpoliecca yCTaHOBIEHUS TETNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXIy TOPSYei U XOJI0IHOHN BOJIOM.

N3ydenne n30TepMUIECcKOro mporiecca (PEKOMEHI0BAHO UCTIONb30BaHUE U(PPOBOIL TabopaTOpun).

N3ydeHne n30XO0pHOIo mpolecca.



N3ydenne nzobapHOro npoiecca.

IIpoBepka ypaBHEHHsI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmoaunamuueckast (T[]) cucrema. 3agaHue BHEIIHMX YCIOBUM Ui TEPMOJMHAMUYECKON cHUCTeMBbl. BHellHuME W BHYTpEHHHE
mapamerpel. llapameTpsl TEpMOIMHAMHYECKOM CHUCTEMBI KaK CpEIHHE 3HAYCHUs BEJIMYMH, ONMCBHIBAIOIIUX €€ COCTOSHHE Ha
MHKPOCKOIIMYECKOM YPOBHE.

Hynesoe nagano trepmoanaamuku. CaMONIPOU3BOJIbHAS PENAKCALAS TEPMOINHAMUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenbs uaeanbHOrO rasa B TEPMOJMHAMHMKE — CHCTEMa ypaBHEHHMI: ypaBHeHHe MenpeneeBa—KianelipoHa W BBIPAKEHHUE IS
BHYTPEHHEW JHEPIruM. Y CJIOBHS NMPUMEHUMOCTH ITOW MOJEIM: HU3Kas KOHLEHTPALMs YacTHILl, BBICOKHE TeMIEparypel. BrelpaxkeHue is
BHYTPEHHEW dHEPIUU OJTHOATOMHOTO UJEAIBHOIO Ia3a.

KBa3zucratuueckne u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAHaMuKe. Berunciaenue paboTel no rpaduky mnpoiecca Ha pV-auarpaMmme.

Temonepenava kak cnoco0 M3MEHEHUs] BHYTPEHHEN SHEPTruu TEPMOIAMHAMHUYECKON CUCTeMBbl 0e3 coBepiieHus padboTsl. KonBekius,
TEIJIONPOBOIHOCTD, U3JIyUCHHE.

KomnuecTBo Temnorsl. TemnoéMKOCTh Tena. Y aenbHas U MOJISIpHAs TEIJIOEMKOCTH BellecTBa. Y paBHeHUE Maiiepa. Y ienpHas TeminoTa
cropanusi TorinBa. Pacuér konuuecTBa TEIUIOTHI MpH Terionepenaue. [lonstue 06 anunabaTHOM Mpoliecce.

[lepBsiif 3aKk0H TepMoAMHAMUKH. BHyTpeHHssa sHeprusa. KomudecTBo TemoTel U paboTa Kak Mepbl U3MEHEHHs] BHYTPEHHEH SHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TepMOOMHAMUKHU JI1 PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOAMHAMUYECKON
CUCTEMBI ITPOXOJIUT €AMHCTBEHHAs anuabaTa. AOCOMIOTHAs TeMIlepaTypa.

Bropoii 3akoH TepMOJMHAMUKY JJIsi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3ZMOXKHO TMEpeaTh TEIIOTY OT 0ojiee XO0JI0JHOro Teia K Ooiee
Harpetomy 6e3 komneHcanuu (Kiaysuyc). Heo6paTuMocTh NpUpoIHBIX MPOIECCOB.

[Tpuniune aefictBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hadenue KITJI. Iukn Kapno.

DKOJIOTMYECKHUE aCIIEKThl UCTIOIb30BaHUs TEIUIOBBIX JIBUTaTeield. TeraoBoe 3arpsi3HEHUE OKPYIKaIOIIEH Cpeibl.

TexHuuyeckrue yCcTpOHWCTBAa M TEXHOJOTHMUECKUE MPOIECCH: XOJOIMIbHUK, KOHAUIIMOHED, AU3ENIbHBIN U KapOopaTOPHBIA JABUTaTENH,
napoBasi TypOWHA, TMOJYYCHHE CBEPXHH3KHUX TEMIepaTyp, YTHIH3AIUsl «TEIUIOBBIX» OTXOJOB C HWCIOJIb30BAHMEM TEIUIOBOTO HAcoCa,
yTHIN3aIKs OMOOPTaHUYECKOTO TOTUIMBA JUTsl BRIPAOOTKU «TETUIOBOI» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenne teMriepaTypsl pH ainadaTHueCKOM pacIIupEHUH.

BosnymHoe oruuso.

CpaBHEHUE y/IETIbHBIX TEINIOEMKOCTEN BEIIECTB.



CrniocoObl U3MEHEHUS] BHYTPEHHEN SHEPTUU.

UccnenoBanue aanadbaTHOro mpoiiecca.

KomnbrorepHble MOJIENN TEIIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

N3mepenune ynenbHON TEII0EMKOCTH.

HccenenoBanne nporecca OCThIBaHUS BEIIECTBA.

UccnenoBanue aguabaTHOro mporecca.

N3ydeHue B3aMMOCBSI3U SHEPTUH MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBUS U TEMITEPATYPhl KUIIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusa eeuwecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurnenue. Y ieiabHas TeIioTa mapooopa3oBaHus.

Haceiiennple u HeHachIlIeHHBIE MTapbl. KauecTBeHHAs! 3aBUCUMOCTD TUIOTHOCTH U JIABJICHUS HACBIIIEHHOTO Mapa OT TEMIEPaTypbl, HX
HE3aBHUCHUMOCTh OT 00bEMa HACKIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS B )KUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOMIOTHAS U OTHOCUTENIbHAS BIAXKHOCTh.

Teépnoe teno. Kpucrannuueckue u amopdHbie Teaa. AHU30TPONUs CBOMCTB KpUCTAIIOB. [laBieHne u KpucTauiu3amus. Y aeibHas
TerioTa iaBiaeHus. Cyonumarusi.

Hedopmaruu TBEpIOTO Tena. Pactsxenue u cxatue. Cnpur. Moayns IOnra. Ilpenen ynpyrux nedopmariui.

TemoBoe pacimpeHue KuaKoCcTe U TBEPIBIX Tel, 00bEMHOE U JIMHEHHOE pacliupeHre. AHFapMOHU3M TETJIOBBIX KOJeOaHUN YacTHI
BELIECTBA KaK MPUYHHA TEIJIOBOTO paCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue 3Heprun B PazoBbIX NEPEXOAX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHHe. KoadduimeHT moBepXHOCTHOro HaTspkeHus. Kanusuisipuele siBneHus. [laBieHue moj MCKpUBIEHHOM
HOBEPXHOCTHIO XKuAKOCTU. Popmyina Jlamaca.

TexHnueckne yCTpoucTBa U TEXHOJIOTHUECKUE TIPOLIECCHI: KUIKUE KPUCTAIUIbI, COBPEMEHHBIE MaTEPHAIIBI.

Hemoncmpayuu.

TemnoBoe pacupeHue.

CBoiicTBa HaCHIIIEHHBIX M1apPOB.

Kunenune. Kunenve npu noHMKEHHOM JaBJICHHUM.

N3mepenne cuibl TOBEPXHOCTHOTO HATSKEHUS.

OMBITHI C MBUIBHBIMU TJIEHKAMH.

CmauuBanue.

Kanunnsapuele siBnexus.

Moenn HEHLIOTOHOBCKOM JKUIKOCTH.



Cnioco06bl U3MEpEHUs BIAXKHOCTH.

WccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buasr nedopmanuii.

HabGmtonenue manbix nedopmarimii.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEM.

N3mepenue ynenpHON TEIIOTHI IJIaBICHUS JIbJA.

N3yueHne cBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepenune abCcoMOTHOM BIaKHOCTH BO3/1yXa U OIL[EHKA MAcChl MapOB B TOMELIEHUU.

N3mepenue kordduimenTa moBepXHOCTHOTO HATSXKEHUS.

N3smepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTH Ae(pOopMalliy PE3NHOBOTO 00pasiia OT NPUII0KEHHON K HEMY CHJIBL.

Pa3znea 4. DiekTpoaMHaMuKa.

Tema 1. Inekmpuueckoe none.

OnexTpuzanus Tel U e€ MpOosBIeHUs. DIIeKTpudecKui 3apsia. JBa BHa >JMeKTpUYECKUX 3apsaoB. [IpOBOJHHMKHM, NUANEKTPUKH U
HOJIYITPOBOJIHUKHU. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsil. 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsa.

B3anmopeiicteue 3apsaaoB. Toueunble 3apsaasl. 3akoH KyioHa.

Onektpuueckoe nojue. Ero neiictBue Ha 3JI€KTpUYECKUE 3apsbl.

Hampsok€éanocts  anektpudeckoro mons. [IpoOueiit  3apsan. JluHuM HAnpspKEHHOCTH  3JeKTpuueckoro moisd.  OgHoponHoe
AIEKTPUYECKOE TIOJIE.

[ToTeHUManbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh mNOTEeHUManoB M HanpsbkeHue. lloTeHnumanbHas >3Heprus 3apsia B
anekTpocratuueckoM Tmose. lloreHnman saekrpocTaTudeckoro mnois. CBsA3b HAOpsDKEHHOCTH MOJS W Pa3HOCTHU TOTEHUUAJIOB IS
AIIEKTPOCTATHYECKOTO TOJIS (KaK OJHOPOJJHOIO, TaK U HEOHOPOIHOTO).

[IpuHUUI cyniepno3uLIUK 3JEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepbl. [lome paBHOMEpHO 3apspkeHHOTO MO 00BEMY miapa. Ilome
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOH TIIOCKOCTH. KapThHbI TMHMI HAPsHKEHHOCTHU ATHX TOJIEH M SKBUTIOTEHIIMABHBIX TOBEPXHOCTEH.

IIpoBOJHUKY B 3JEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHUS 3aps0OB.

JIMBIIEKTPUKH B 2JIEKTPOCTATUYECKOM MoJ€e. JuaniekTpudeckas IpOHUIIAEMOCTh BEIIECTBA.

Konznencarop. DnekTpoéMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTD TNIOCKOTO KOHAEHCATOPA.

[TapannenbHOe coennHeHne KoHAeHcaTopoB. [locienoBaTenbHOE COEIMHEHNE KOHAEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOopa.

JIBUKEHME 3apsHKEHHOM 4acTULBI B OJHOPOJIHOM 3JIEKTPUYECKOM I10JIE.



TexHudeckue ycCTpoHWCTBa M TEXHOJIOTMUECKUE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP, MIEKTPOCTAaTUUECKas 3alluTa, 3a3€MJICHHE
3eKTponpudOpOB, KOHACHCATOPHI, renepaTop Bau ne ['paada.

JHemoncmpayuu.

YCTpOUCTBO M IPUHIMII ACUCTBHS DJIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3apPsXKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE MOJIe ABYX 3apsHKECHHBIX TJIACTHH.

Mogens anekTpocTaTuyeckoro reueparopa (Ban ge I'paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IOJIE.

DIJIEKTPOCTATHUYECKAs 3aIHTA.

YCTpolcTBO U JEUCTBUE KOHACHCATOPA MTOCTOSSHHOM M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTD JJIEKTPOEMKOCTU IIJIOCKOTO KOHACHCATOpa OT IUIOMIAAX TUJIACTHUH, PACCTOSIHUS MEXAYy HUMU U JUDJIECKTPUUYECKOU
MIPOHUIIAEMOCTH.

DHeprus AEKTPUUYECKOTO MO 3apsHXKEHHOT0 KOHACH CaTopa.

3apsnka v pa3psiika KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaul, npaKmuKym.

OueHka cuil B3aMMOJICHCTBUS 3apsKEHHBIX TEJI.

HabumroieHue npeBpallleHus SHEpPTrur 3apsyKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO U3ITyUYEHHUs CBETOIHO/IA.

N3yueHne npoTekaHus TOKa B LIETH, COAEPIKAILEed KOHIEHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIIMANIOB (HAMPSKEHUS) MPU MOCIE0BATEIbHOM COETUHEHUHN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA Yepe3 pe3UCTop.

Tema 2. Ilocmosanuwlii 31eKmpuiecKkuii mok.

Cuia toka. [IocTOsSIHHBIN TOK.

VYcnoBust cyiecTBOBaHMS MOCTOSTHHOTO 3JeKTprueckoro Toka. Mcrounuku toka. Hanpsiokenne U u DJ1C &.

3akon OMa i1 ygacTKa IIeIH.

DJIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJHOPOJHOTO MPOBOAHUKA OT €ro JUIMHBI M IUJIOIIAIN MOIEePEYHOTO
cedyeHusl. Y JeIbHOE CONPOTUBIIEHNE BEILIECTBA.

[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COSMHEHUE TPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX AeKTpuueckux uerneu. [Ipasuia
Kupxroda.

PaGora snexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTB 3JIEKTPUUECKOT0 TOKA. TerinoBas MOIIHOCTb, BhIJIETsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHUBJIICHHME HCTOYHHMKA TOKa. 3akoH Oma AJid MOJTHOM (3aMKHYTOM) 3JEKTPUYECKOM Lenu. MOUIHOCTh
HUCTOYHUKA TOKa. KOpoTKOoe 3aMbIKaHue.



Konaencarop B 1ienu nNocTOSSHHOTO TOKA.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: AMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK SIEKTPUUECKON SHEPTUU.

JHemoncmpayuu.

N3mepenue cuiibl TOKa M HAIIPSKEHUS.

NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS 1711 PE3UCTOPA, JIAMITbl HAKAIMBAHUS U CBETOIUO/1A.

3aBUCUMOCTb CONIPOTUBIIEHUS LIMIMHIPUYECKUX TPOBOAHUKOB OT JUIMHBI, IUTOIIAIU ONEPEYHOTO CEYEHUS U MaTepHaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIIEHUSI IPU TOCTOSIHHOM Hamps>KEHUU.

[Ipsimoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHHE raJbBaHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeiMHEHUsI UICTOYHUKOB ToKa, DJ[C OaTapeil.

HccnenoBanue pa3HoOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU HCTOYHMKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccnenoBanue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONPOTUBIEHUS! TPOBOJHUKOB.

NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JUTSI JIAMITbl HAKAJIUBaHUSI.

YBenuueHue npejaena u3MepeHus amnepMerpa (BoJIbTMETpPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIICHUSI HCTOYHUKA TOKA.

Nccnenosanue 3asucumoctu DJ[C ranbBaHUYECKOr0 3JIEMEHTA OT BPEMEHH IIPU KOPOTKOM 3aMbBIKAaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY IIOJFOCAMU HCTOYHHKA TOKA OT CHJIBI TOKA B LIEIIN.

HccnenoBanue 3aBUCUMOCTH IIOJIE3HON MOIHOCTH MCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuuneix cpeoax.

OnexTpudeckas IpOBOAMMOCTD Pa3IUYHbIX BEUIECTB. DJIEKTPOHHAS IPOBOJAUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBIICHHUS
METAJJIOB OT TeMueparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKHl TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogauuku. CoOCTBEHHass U NMPUMECHAs MPOBOAUMOCTb MOJIYNPOBOAHUKOB. CBoiicTBa p—N-nepexoxaa. [lomynpoBoaHUKOBEIE
MIPUOOPHI.

DNEKTPUYECKUM TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKAS IUCCOLUAL. DIEKTpoian3. 3akoHbl Dapazest U1 3IEKTPOIIn3a.

OnexTpuueckuii Tok B razax. CaMOCTOSATENBHBI M HECAMOCTOSTENBHBIM pa3psl. Pa3ziauuHble THIBI CaMOCTOSATEIBHOTO paspsja.
Monnus. [1na3ma.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHUE: ra30pa3psiIHbIe JaMIIbl, JJIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYIPOBOAHUKOBBIE
npuOOpBl:  TMOJ, TPaH3UCTOp, (OTOAMOMA, CBETOAMOJ, TajdbBaHUKA, pPa(QUHUPOBAHWE MEAW, BBHIIABKA ATIOMUHHS, DSJICKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.



3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsbI 35ekTponuza Papanes.

HckpoBoii pa3psan 1 IpOBOAMMOCTb BO3yXa.

CpaBHEHUE TPOBOAUMOCTHA METAJIIOB U ITOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSAS MPOBOAUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

HabGmtoienue snexkrponusa.

N3mepenue 3apsia 0AHOBAJIEHTHOTO UOHA.

HccnenoBanne 3aBUCUMOCTH CONTPOTUBIIEHUS TEPMOPE3ZUCTOPA OT TEMIEPATYPHL.

CHsiTHE BOJBT-aMIIEPHON XapAKTEPUCTUKH JUO/IA.

Du3nyecKknii NPaAKTHKYM.

CnocoObl  u3MepeHHsi (U3MUECKHX BEJIWYMH C MCIHOJb30BAHMEM AHAJIOTOBBIX W LU(MPOBBIX H3MEPUTENbHBIX NPUOOPOB U
KOMITBIOTEPHBIX JTATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCHUTENIbHBIE MOTPEHIHOCTH M3MEpeHH (u3nyeckux BenudyuH. OneHKa rpaHHuil
IIOI'PEITHOCTEH.

[IpoBeneHrne KOCBEHHBIX U3MEPEHUIl, HcCael0BaHUM 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH, IIPOBEPKa MPEAJI0KEHHBIX TUIIOTe3 (BBIOOD
13 paboT, ONMCAHHBIX B TEMAaTHYECKUX pa3zienax «YUeHUUECKUI 3KCIIEPUMEHT, J1a00paTOpHbIE PaOOThI, IPAKTUKYM).

Me:xnpeaMmeTHbie CBSI3H.

N3zyuenue kypca puszuku yriyoaéHHoro ypoBHs B 10 kiacce oCylecTBISE€TCs ¢ Y4ETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3EH C
KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpapuu U TEXHOJIOTUH.

Meosicnpeomemmnvie nonamus, C6A3AHHbLIE C U3YUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:@ SBICHHE, HAay4HbIl (akr, rumoresa,
¢usnyeckas BeIMYMHA, 3aKOH, TEOpUs, HAONIOJIEHHE, SKCIEPUMEHT, MOAEIUPOBAHHE, MOJENb, U3MEPEHHE, MOTPEUIHOCTH H3MEpEeHUil,
U3MepUTENIbHbIE TPUOOPHI, L poBas 1a00paTOpHsL.

Mamemamuka: peuieHue cucreMbl ypaBHeHuil. JluneliHas ¢yHkumsa, napaboia, rumepOosia, HMX TpapUKd U CBOICTBA.
Tpuronomerpuueckue (yHKIUH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. BeKTopbl U uX
IIPOEKIMH Ha OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe ABMKEHUE B JKUBOM npupoae, 1uddysus, 0cMOC, TEIUI000MEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE
OKpY’Kalollel cpeapl, yTWIM3alus OHOOPTraHMYECKOro TOIUIMBA JUISI BBIPAOOTKH «TEIUIOBOW» M DJIEKTPO’HEPIUHU, IMOBEPXHOCTHOE
HaTSDKEHUE U KaWUISIPHBIE SIBJICHUS B IPUPOJE, FIEKTPUUECKUE SABJICHUS B )KUBOM IPUPOJIE.

Xumua: JIHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHME AarOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPDHAs Macca, IOJIyYyeHue
HAaHOMAaTEpUaJIoB, TEIUIOBbIE CBOICTBA TBEPABIX TEJN, >KUIKOCTEN M ra3oB, JKUIAKUE KPUCTAJUIBI, JJIEKTPUUECKHE CBONCTBA METAJLIOB,
ANEKTPOIIMTUYECKAs TUCCOLMALINS, FAIbBAHUKA, JJIEKTPOHHAS! MUKPOCKOIIH.



TI'eozpaghusn: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe JBUKEHHUI C UCIOJIb30BAHUEM MEXAHU3MOB, YUET CYXOro U KUAKOTO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKLMH (KPOHIITEHH, peléTyarble KOHCTPYKIMH), UCIIOIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKH B TEXHUKE (TUPOCKOI, BOJOMET U
NpyTue), JABUraTeilb BHYTPEHHETO CropaHusi, MapoBas TypOWHA, OBITOBOW XOJOJIWIbHHMK, KOHJIUIMOHEP, TEXHOJIOTMH MOJy4YEHHUS
COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, OJJIEKTPOCTATHUYECKAs 3allUTa, 3a3€MJICHHE
ANEKTPONpUOOPOB, Ta30pa3psiAHbIE JaMIIbl, TOJIYIPOBOAHUKOBBIE IPUOOPHI, TaJbBAHUKA.

11 KVIACC

Pa3znea 4. DnekTpoamHaMuKa.

Tema 4. Macnummnoe none.

B3anmopeiicTBue MOCTOSAHHBIX MAarHUTOB WM IPOBOJAHUKOB C TOKOM. MarHutHoe moJie. Bexktop marHutHOW uHAykuuu. [IpuHuumn
CYNEPIO3UIIMY MarHUTHBIX MoJiel. JINHUKM MarHUTHON UHIYKITUH.

MarsuTHOe 10Jie MPOBOJHUKA C TOKOM (IIPSIMOTO MTPOBOJHMKA, KATYIIKH M KPYroBOTO BUTKA). ONBIT IpcTeaa.

Cuna Amnepa, e€ HanpaBjIeHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBjieHHE M MOJIYJb. J[BI)KEHHE 3apsOKEHHOM 4YacTUII B OJHOPOJHOM MarHuTHOM mojie. PaGora cuiibl
JlopeHnia.

MarnutHoe nosie B Beuiectse. @eppoMarHeTuky, napa- U 1MaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: INPUMEHEHUE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB, TECTEP-
MYJIBTUMETD, dJEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JI€MEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHMif HHIYKIIUM MarHUTHOTO TIOJISI TOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuii MarHUTHON MHAYKIUU MOJS JJIMHHOTO IPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOIO IPOBOJHHKA, KATYIIKU C
TOKOM.

B3aunmopeiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JelictBue cuiibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

HabmroieHre nBUKeHHS MMy4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT 1eHCTBUS STEKTPOUSMEPUTEIHLHOTO MPUOOPA MATHUTODIIEKTPUIECKOM CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmusie pabomul, npaAKMUKym.

UccnenoBanrne MarHUTHOTO MOJISt TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (heppOMarHeTHKOB.



HccnenoBanue neMCTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

N3ydenue 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpezenenrie MAarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHHUS CUIIbI AMITepa.

Tema 5. InekmpomazHumnan uHOYKYUAL.

SBneHne ayeKTpOMAarHUTHOW WHAYKUWU. lloTok Bexkropa MarmutHOW MHAYKIWH. OJC mHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykunn @apanes. Buxpesoe anexrpruueckoe nosue. Toku Dyxo.

OJIC uHAYKIMU B TPOBOJHUKE, ABUKYIIEMCS B OJJTHOPOJJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTH. KaTymika MHAYKTUBHOCTH B IIENU MOCTOSIHHOTO TOKA. fBiaeHue camomHaykiuu. J/C caMonHayKiuu.

DHEprusi MarHUTHOTO MOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBAa U TEXHOJOTMYECKHE MPOUECChl: MHAYKIIMOHHAS T€4Yb, COJEHOHUJ, 3allATa OT SJCKTPU3ALMU Tel MpHU
JBKEHUH B MAarHUTHOM TI0JIe 3eMJTH.

Hemoncmpayuu.

HabunroieHue siBlieHUs 31€KTPOMAarHUTHONW WHAYKIIHH.

Uccnenoanue 3aBucumoct DJ1C HHIYKIMH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MTOTOKA.

[IpaBuio Jlenua.

[Tamenre MarHuTa B aIIOMUHUEBOM (MEIHOM) TpyOe.

SIBneHrEe CaMOUHTYKIIMH.

Uccnenoanue 3aBucumoct I/1C caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHHUS CUJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomaol, npaKmMuKym.

HccnenoBanue ABIEHUS AIEKTPOMArHUTHOW MHTyKIIUH.

Ornpeznenenrie THAYKIIMYA BUXPEBOI'O MATHUTHOTO MOJIS.

HccnenoBanue ABIEHUS CAMOMHIYKIIUU.

COopka MOJIeNn AIEKTPOMArHUTHOTO TeHEepaTopa.

Pa3zgen 5. Kone6anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBOOOHBIE KOJIEOAHUSI.

'apmonnueckne konebanus. KuHemarnyeckoe W JAMHAMHUYECKOE ONMHUCAHHE. ODHEPreTHUECKOe OMUCaHUE (3aKOH COXPaHECHHS
MEXaHWYeCKOW SHepruu). BBIBOA JMHAMHYECKOTO OMHCAHHS TaPMOHUYECKUX KOJCOAHWA W3 WX IHEPreTUYECKOT0 W KUHEMATHYECKOTO
OMMCaAHUA.



Ammunryga u dasza xosnebanuil. CBs3b aMIUTUTYbl KOJI€OAHMM MCXOAHOM BEIWYMHBI C aMIUIUTYJaMU KojieOaHui €€ CKOpOCTH U
YCKOPEHHS.

[lepuona u wacrora konebanuit. [lepron Manbix cBOOOAHBIX KOJEOaHMIM MaTemMaTHYecKoro MasitHuka. [lepros cBOOOIHBIX KoJeOaHU
MPYKUHHOTO MasiTHUKA.

[lonsTue o 3aryxarommx kojebaHusX. BriHykneHHble KoneOaHus. Pe3onanc. PezoHaHcHas kpuBas. BnusHue 3aTyxaHus Ha BUJ
PE30HAaHCHOU KpUBOM. ABTOKOICOAHMUS.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: METPOHOM, Yachl, Kayelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch KojaebaTeaTbHOrO IBHKEHUS.

HaGunroieHre He3aBUCUMOCTH MTEpHOJia MaJIbIX KOJ€OaHUH rpy3a Ha HUTU OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxammux KoiebaHUi 1 3aBUCUMOCTH IIepUoa CBOOOIHBIX KOJIeOaHUN OT CONMPOTHUBIICHUS.

UccnenoBanne konebaHWii Tpy3a HAa MAacCUBHOM MpYKHHE C Leibio (OpMHUpOBaHUS MNpeACTaBiICHHM 00 HIeanbHOU MOJENH
MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUsl SHEPTUU IIPU KOJEOAHUSIX Tpy3a Ha TPYKHUHE.

NccnenoBanue BhIHYKICHHBIX KOJeOaHUM.

Habmonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenue neproga cBOOOAHBIX KOJEOAHUM HUTSHOTO U MIPYKUHHOTO MAsITHUKOB.

N3yyenne 3aKk0HOB IBM)KEHHUS Teja B XOJe KoJIeOaHHU Ha yIIPyroM Io/IBece.

N3yueHne NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoGpazoBanue 3HEPTUN B MPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXalOMMUX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUIA.

Tema 2. dnekmpomazuumnsie Konedanus.

KonebarenpHbiii koHTYp. CBOOOIHBIE JIEKTPOMATrHUTHBIE KOJeOaHUsS B HAEaTbHOM KosebaTenbHOM KoHType. @opmyna TomcoHa.
CBs13b aMILTUTY/IBI 3apsiia KOHACHCATOpa ¢ aMITUTY/ION CUITBI TOKA B KOJIeOAaTeTbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTrUH B UJICATBHOM KOJIe0aTeIbHOM KOHTYpeE.

3aryxarolie 3JeKTPOMarHUTHbIE KojieOaHus. BeIHYKICHHbBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUsI.

IlepeMenHblii TOK. MOIIHOCTh NMEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CHJIbl TOKA W HAIpSOKEHUs MpuU
pa3nuyHoi opMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouianbHblii IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyllka MHAYKTHMBHOCTHU B LIENH CHUHYCOUAAIBHOTO MEPEMEHHOTO
ToKa. Pe3onanc TokoB. Pe3oHaHC HaIpsKEeHUN.



Wneanbublil Tpanchopmarop. IIponsBoacTso, nepenada v noTpeOiIeHue dJIEKTPUUECKON IHEPTUN.

DKOJOTUYECKUE PUCKH NPU IPOU3BOJICTBE AEKTpOorHEpruu. KylbTypa HCIIONb30BaHUS 3JIEKTPO3HEPTUU B IOBCEAHEBHON KU3HU.

TexHnuyeckue yCTpOHCTBA U TEXHOJIOTHYECKHE MPOLECCHl: 3JIEKTPUUECKU 3BOHOK, TI'€HEPATOp IMEPEMEHHOI0 TOKa, JIMHUU
JJIEKTpoIneperay.

emoncmpayuu.

CB0OOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJI€OaHUN OT MHAYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuusiorpaMMBbl JIEKTPOMArHUTHBIX KOJICOAHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJEOaHUM.

Mopenp 31eKTpOMarHuTHOTO Te€HEPATopa.

Boinyk/IeHHBIE CHHYCOUIAIbHbIE KOJIeOaHu .

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHIEHCATOP B IIEMH MEPEMEHHOTO TOKA.

Pe3onaHnc nmpu nocienoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KaTyIIKH MHAYKTUBHOCTH U KOHJIEHCATOPA.

YCcTpoicTBO M IPUHITUTT ACUCTBUS TpaHchopmaTopa.

Monenb TUHUAU 3IeKTponepe1adn.

Yuenuueckuii 3xcnepumenm, nadopamopmusie pabomul, nPAKMUKyM.

N3yuenue Tpancopmaropa.

HccnenoBanne NepeMEHHOI0 TOKA 4epe3 MOCIIE0BATEIBHO COEIMHEHHBIE KOHJIEHCATOP, KAaTYIIKY U PE3UCTOP.

HabmroieHne 51eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3n1eKmMpoOMAZHUNHbBLE 60IHbL.

MexaHuueckne BOJHBI, yCIOBUS UX pacnpocTpaHeHus. llonepednsie u npoaoiabHble BOIHBL [lepros, ckopocTh paclpocTpaHEHUS U
1nuHa BoJHBI. CBOMCTBa MEXaHUYECKHUX BOJIH: OTPAKEHHE, IIPEOMIICHUE, MHTephEpEeHIUs U TUPPaAKLIKS.

3Byk. CkopocTh 3ByKa. I'pomKkocThb 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IymoBOe€ 3arpsi3HEHUE OKPYKAOLIEH Cpebl.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS M3IyYEHUS SJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas opueHTanus BEKTOPOB B 3JEKTPOMArHUTHOM
BOJIHE.

CBoIiCTBa JEKTPOMArHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE, TTONIIpU3alus, UHTepdepeHuns u audpaxuus.

[Ikana 3MeKTpoOMarHUTHBIX BOJIH. [IprMeHeHe 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI painoCBA3U U TeNeBUAEHUS. Paaronokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH Cpeibl.



TexHnueckne yCTpOuCTBA U MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paJIuolpuEMHUK, TEIEBU30P, AHTECHHA,
tenedon, CBU-neub, yibTpa3ByKkoBasi AMArHOCTUKA B TEXHUKE U MEJIULIUHE.

JHemoncmpayuu.

OO0pazoBaHue U PaCIPOCTPAHCHUE TOTIEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHMIA.

HaGmronenre oTpakeHus U IPEIOMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue nareppepeHnu u 1udpakiuu MEXaHUYECKUX BOJIH.

AKYyCTHUYECKUI PE30HAHC.

CBoiiCTBa yIbTPa3ByKa U €r0 NPUMEHEHHUE.

HaGmroenre ¢Bsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYAOM M YaCTOTOM KOJIEOaHUMA.

UccnenoBanre CBOMCTB ANEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, TOJspu3anus, nudpakxius, uaTepdepeHims.

O6Hapy>xeHrne UHPPAKPACHOTO U YIbTPAPHUOIETOBOTO U3TyUCHUM.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaul, npaKmuKym.

N3ydeHue napameTpoB 3BYKOBOIl BOJIHBI.

N3yueHune pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHENHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHOM cpeae. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeta. [loctpoenune nzodpaxenuii B miockom 3epkane. Chepuueckue 3epkaa.

[Ipenomnenne cBeTa. 3aKOHBI NPETOMIICHUS cBeTa. AOCONIOTHBIM ToOKa3aTenab mpenomiieHus. OTHOCUTENbHBIA MOKa3aTelhb
npesnomieHus. [IocToSHCTBO 4acTOThI CBETA M COOTHOIIEHUE JUIMH BOJIH MPU MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA UYepe3 rpaHully pa3zienna
JBYX ONTHYECKUX CPEI.

Xon nmydeit B mpusme. Jucnepeust ceeta. ClokHbIN cocTaB Oesoro cBera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblid yroi NOJHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparomue u pacceuBaronivie JUH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSHUE W ONTHYECKAash CUjla TOHKOW JIMH3bL. 3aBUCHMOCTH
(hOKYCHOT'O pacCTOSIHUSI TOHKOM chepruecKoi JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIILHOTO TTOKA3aTesl MPEIOMIICHUS.

dopmyia TOHKOU JIMH3bI. Y BEIMYCHUE, JaBAEMOE JIMH30MU.

Xoj ayda, MpOMIEAIIero JUH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW onThueckoi ocH. IlocTpoeHme M300pakeHH TOYKH H
OTpe3Ka MpsIMOi B COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromias cnocooHocTh. ['11a3 kak onTuyeckas cucreMa.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITUKH.



BonnoBass ontuka. Unrepdepenuns cera. KorepeHTHble HCTOYHUKH. YCIOBUS HAOMIOACHHS MaKCUMyMOB W MHUHHUMYMOB B
UHTEep(HEPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX HCTOYHUKOB. [Iprmepsl Kilaccuueckux HHTEPPEPEHITMOHHBIX CXEM.

Hudpakaus cera. udpakuronHas pemérka. YCiIoBUE HAOMIOACHUS TJIaBHBIX MAKCMMYyMOB TpPH TMAJCHUU MOHOXPOMATHYECKOTO
CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckue yCTpOMCTBA M TEXHOJOTWYECKHE TMPOIIECCHI: OYKM, JIyINa, IMEPUCKOI, QoToammapar, MHUKPOCKON, MPOECKIIMOHHBIN
amnmapart, IPOCBETJICHHE ONTHUKHU, BOJIOKOHHAS ONTHKA, TU(paKIIHOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeioMiieHUs! CBETA.

HaGmroenre moiaHoro BHyTpeHHEro oTpakeHusi. Moiens cBEeToBo/1a.

HccnenoBanre xo1a CBETOBBIX MTyYKOB Uepe3 MIIOCKONAPAUIEIbHYIO IUIACTUHY U MPU3MY.

Uccnenoranue cBOMCTB M300pakeHUH B JTMH3AX.

Moaenu MUKpOCKoOMa, TEIECKomna.

Hab6mronenue unrepdepenimu crera.

Habaronesre 1BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne nudpakiimoHHON pemIéTKY.

Ha6monenre qudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepceuu cBera.

Habmoenue nonsipusanuu cBera.

[IpuMeHeHne NoaApOUAOB IJIsl U3YUYEHUS] MEXAHUUYECKUX HAIIPSKEHUN.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padomul, npaKmMuKym.

N3mepenue nokaszaresns IpeioMIEHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BELIECTBA (HA MIPUMEPE KUAKUX JIUH3).

N3mepenue GoKyCHOr0 pacCTOSIHUSI pACCEUBAIOIINX JIUH3.

[Tony4yenne n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tony4yenne n300pakeHUs B CHCTEME U3 JIBYX JIUH3.

KoHcTpyupoBaHue TenecKONnuYeCKUX CUCTEM.

Hab6monenue mudpaxiuu, nHTEpOEPEHITNN U MOJSIPU3AINH CBETA.

N3yuenue nonasipusanuu cBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUIIEKTPHUKA.

Nzydenne naTEphHEpPEHITNH JIA3€pHOTO U3ITYUSHUS HA JABYX IIEIISX.



HabGmntonenue nucnepcun.

HabGmntonenue u uccnenoBanue qu@pakimOHHOTO CIEKTPA.

N3mepenne JIMHBI CBETOBOM BOJIHBI.

[lony4yeHnue criekTpa U3IydeHUs: CBETOANOa IPU MOMOIIU AUPPAKIIMOHHON PEIIETKH.

Paspaen 6. OCHOBBI ClIeLIHAJIBHON TEOPUH OTHOCHTEIbLHOCTH.

['paHn1IBI MPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTynaTel cienmanbHOM TEOPUN OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpa3oBanus JlopeHua. YcinoBue npuunHHOCTH. OTHOCUTEIBHOCTDh OJHOBPEMEHHOCTH.
3ameJICHHE BPEMEHU U COKpALCHUE JUIMHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHULIBL.

CBs13b Macchl C SJHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOW YAaCTULIBI. DHEPIUs MOKOSI.

TexHuueckue ycTporucTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: CITYTHUKOBBIE MPUEMHHUKHU, YCKOPUTEIH 3aPSKEHHBIX YACTHIL.

YyeHnueckuii SKCIIEpUMEHT, J1abopaTOpHbIE padOThI, MPAKTUKYM.

OrnpezenieHre UMITyJIbca U DHEPTUU PESITUBUCTCKUX YacTHI] (10 (poTorpadusiMm TPEKOB 3apsHKCHHBIX YaCTHI] B MATHUTHOM TI0JIE).

Paznen 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapno-60anoeoii oyanusm.

PaBHOBecHOE TemIOBOE H3TydYeHHEe (M3TydeHrne a0COIIOTHO Y€pHOro Tena). 3akoH cMmenlenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPIHs U UMITYJIbC (POTOHA.

dotorpdexr. Onpitel A. I'. CroneroBa. 3akoHbl GoTodddekTa. YpaBHeHune DitHmTeHa s dotodddekra. «KpacHas rpaHuia»
dhoToarddekra.

JlaBieHue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIFOTHO MOTJIOMIAOTYI0 M a0COIIOTHO OTPaXKaro[yto MOBEpXHOCTh). OnbIThI 1.
H. JleGenena.

BonnoBeie coiicTBa yactuil. Bomnsl ge bpoitns. nuHa BomHb! Ae bpoiins u pasMepbl 00J1acTH JTOKAIM3AIMN ABHKYIIEHCS YaCTHUIIBI.
KopnyckymnsipHo-BoiHOBOM Ayanu3M. Judpakiius 31eKTpOHOB Ha KpUCTalIax.

Crneuunduxa nzmepennit B mukpomupe. CooTHoreHus HeorpeaenénHocrei ['eitzendepra.

TexHuyeckne ycTpoWcTBa M TEXHOJIOTMUECKHUE MPOIECCHl: CHEKTPOMETp, (OTOIIEMEHT, (OTOJATUYUK, TYHHEJIBbHBIH MHKPOCKOII,
coJiHe4Hast OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotod(deKT Ha yCTaHOBKE C ITMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHemHEro (GoTodddexra.

HccnenoBanre 3aBUCMMOCTH CONIPOTUBIICHUS TTOIYIIPOBOJIHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas OGarapes.



Yuenuueckuii sxcnepumenm, nabopamopnvie padbomaol, npaKmuKym.

UccnenoBanue poTtopesucropa.

Nsmepenue noctostnHoi [lnanka Ha ocHoBe uccnegoBanus Gporordpdexra.

HccnenoBanre 3aBUCHMOCTH CUJIbI TOKA YEPE3 CBETOAUO OT HANPSKECHUS.

Tema 2. @u3uxka amoma.

OmnbITHI 110 UCCTEAOBaHUIO cTpoeHus aTroMa. [Imanerapuas mozaens atoma Pezepdopaa.

[Toctynarst bopa. 3nydyenue u normomeHne GOTOHOB MPHU MEPEX0/I€ aTOMa C OJHOTO YPOBHS SHEPTHH Ha APYTOM.

Bunsl ciektpoB. CrieKTp ypoBHEN SHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYXIEHHOE U3TyuyeHue cBeTa. Jlazep.

TexHu4eckrne yCTpoucTBa U TEXHOJOTUUECKHUE TIPOIIECCHI: CIIEKTPAIbHBIN aHaINU3 (CIIEKTPOCKO), Jia3ep, KBAHTOBBIN KOMITHIOTEP.

Jemoncmpayuu.

Monens onbita Pezepdopaa.

HabGmtoienre nuHelyaThIX CIIEKTPOB.

YCTpOUCTBO M IEUCTBUE CUETUYMKA HOHUZUPYIOIIUX YACTHLI.

Onpenenenue JJIMHBI BOJIHBI JIA3EPHOTO U3y YEHHUS.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie padomaol, npaKmuKym.

Hab6mroienre nuHeyaToro crekTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aToOMapHOro BOJOPO/Ia U U3MEpEHUe NoCTOsiHHOM Punbepra.

Tema 3. @u3uxka amomHo20 A0PA U INEMEHMAPHBIX YACIMUY,.

Hyxnonnas monens siapa ['eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Torbl.

PagnoaktuBHOCTH. Anb(a-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydyeHue.

3aKkOH paJAMOaKTUBHOIO pacnajna. PamuoakTwBHbIE H30TONBI B mpupoae. CBOWCTBA HMOHU3UPYIOLIETO W3Iy4dYeHHs. BrusHue
PaZMOaKTUBHOCTHU Ha KMBBIE OpraHu3Mbl. EcTecTBeHHBIN (oH u3nydenus. [Jozumerpus.

DHeprus cBsi3U HyKJIOHOB B sape. SAnepusie cuibl. JledekT maccsl spa.

SAnepusie peaknuu. J[lenenwne u cuHTE3 snuep. SpepHbie peakTophl. [IpoOrembl  ympaBiIsieMOro TEPMOSIEPHOTO CHUHTE3A.
DKOJIOTMYECKHUE aCIIEKThl PA3BUTHUS SIEPHOIN YIHEPTrEeTUKHU.

Metoibl perucTpaluuy U UCCIECIOBAHUS dJIEMEHTAPHBIX YACTHULL.

dyHnaMeHTanbHble B3auMozeiicTBus. bapuonbl, Me30oHbl M JenToHbl. IIpeacraBienue o CranpapTHoil Mozenu. KBapk-riatooHHas
MOJIETIb aJIPOHOB.

®uzuka 3a npenaenamu CranaapTHoi Moaenu. TEMHas MaTepusi U TEMHAsI SHEPTUSL.

EnuncTBO (pr3nueckoil KapTHHBI MHUpA.



TexHuueckne yCcTpoMCTBa U TEXHOJOTHYECKHE MPOLIECCHL: TO3UMETP, Kamepa BHiibCoHa, SSAEPHBIA PEakTop, TEPMOSICPHBINA peakTop,
aToMHasg O0M0a, MarHUTHO-PE30HAHCHAsl TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padbomaol, npaKmuKym.

NccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTOrpadusm).

UccnenoBanue paanoakTUBHOTO (OHA C UCIIOJIH30BAHUEM JI03UMETPA.

Nzyuenue nornomieHus 0eTa-4yacTUIl aTlOMUHUEM.

Paspgen 8. Dy1eMeHTBI aCTPOHOMHUHM U ACTPOPU3UKH.

Otanbl pa3BuTUS acTpoHOMUU. [IpuKkiazHOe W MHPOBO33PEHUYECKOE 3HAUYCHHE ACTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (BDUBHMKH IS
00BSACHEHUS TPUPOJII KOCMUYECKUX OOBEKTOB.

MeTtobl acTpOHOMHYECKUX UcciegoBaHui. COBpEMEHHBIC ONTUYECKUE TEIECKOMBI, PaIHOTENIeCKObI, BHEATMOC(HEpHass aCTPOHOMHUS.

Bun 38é31H0T0 HeOa. Co3Be3us, IpKUE 3BE3/IbI, TITIAHETHI, UX BUAUMOE JIBIKCHHE.

CosnHeuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. McTounuk sHeprumn CosiHia u 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEpPHUCTUKHU. JlnarpaMma «CHEKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI IIaBHOW MOCJIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTb» Uil 3BE3[ TJIABHOM IMOCIEAOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE
IPEACTABJIECHUS O IPOUCXOXKICHUH U 3BOJIIOIMU COHIA U 3BE3]1. DTalbl KU3HU 3BE3.

Mneunsiid [Iyte — Hama [Manmaktuka. [Tonoxenue n nBmxenue Connua B [Mamaktuke. Tunel ramaktuk. PaauoranakTuku U KBa3apsbl.
YépHble AbIpHI B A/Ipax rajlakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe nznydeHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HabGmonenus 3BE3mHOro HeGa HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN Ui ONpeesICHUs
MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE co3Be3/Iusi CEeBEPHOTO MONYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon JIyHbl, 1aHEeT, TYMAaHHOCTEH U 3BE3/IHBIX CKOILJICHHIA.

DOuU3NYeCKUH MPAKTUKYM.

CrocoObl  m3MepeHusi (U3MUECKHX BEIWYMH C MCIHOJIB30BAHMEM AaHAJIOTOBBIX W HUMPOBBIX HU3MEPUTENBHBIX MPUOOPOB U
KOMITBIOTEPHBIX JTATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCHTENIbHBIE MOTPEIIHOCTH U3MEPEeHUN (Pu3ndeckux BenuduH. OIeHKa TPaHMII
MOTPEITHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHHM, UCCIEOBAHUI 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHH, MPOBEPKA MPEUIOKESHHBIX TUIIOTE3 (BBIOOD
13 paboT, ONMMHUCAHHBIX B TEMAaTUYECKUX pasJienax « Y UeHHUIECKUH IKCIIEPUMEHT, Ta00paTOpHbIe PabOThI, TPAKTUKYMY).

O0o0maromee NOBTOpeHue.



OO0o001eHre M cucTeMaTU3alus COJEp KaHHUsS paslenoB Kypca «MexaHuka», «MonekynsapHas ¢(u3nKka M TEPMOIUHAMHKAY,
«InexrpoauHamuka», «Komnebanus u BoJHBD, «OCHOBBI CIEIHAIBHOM TEOPUU OTHOCUTEIHLHOCTH», «KBaHTOBas ¢usnka», «JIEMEHTHI
aACTPOHOMMH U aCTPOPUIUKI».

Ponb ¢buzuku 1 acTpoOHOMUU B S3KOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMAIIbHOM U 3TUYECKOU cepax NesTeTbHOCTH YeIOBEKa, POJib U
MeCTO (PM3KUKH M aCTPOHOMMH B COBPEMEHHON HAyUHOI KapTHHE MHUpA, 3HAUEHUE ONUCATEIIbHON, CUCTEMATU3UPYIOIIEH, OObICHUTEIBHON U
MPOrHOCTUYECKON (YHKIUN (U3MUECKON TEOpUH, posib (PU3NYecKOol Teopuu B (HOPMHUPOBAHUM MPEJCTABICHUM O (U3NYECKON KapTHHE
MHUpa, MECTO (PU3UYECKON KapTHUHBI MUpPA B OOILIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABIECHUIN O IPUPOJIE.

MexnpeamMeTHbie CBA3H.

N3yuenne kypca ¢pusuku yriayOnéHHoro ypoBHs B 11 kimacce ocyliecTBIseTCa ¢ yUETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C
KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nouaAmus, CeA3AHHLIE C U3YUEHUEM MEMOO006 HAYYHO20 NO3HAHUA: SBIICHUE, Hay4yHbId (akT, rumoresa,
¢u3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJEHHUE, SKCIEPUMEHT, MOJEIMPOBaHHE, MOJENb, W3MEpPEHUE, MOTPEIIHOCTH H3MEpEHU,
HU3MEPUTENIbHBIC TPUOOPHI, ITUppoBas 1adopaTopus.

Mamemamuka: peunieHUE CUCTEMbl ypaBHEHUN. TpUroHoMeTpudeckue (yHKIUHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO. BEKTOpbI M UX NPOEKLIMHM Ha OCHU KOOPJMHAT, CIIOKEHHE BEKTOpPOB. IIpou3BonHBIE 3JIEMEHTapHBIX
¢bynkuui. [Ipu3Haku mogodust TpeyroibHUKOB, OMpeieJIieHUE MIIOMIAIU TUIOCKUX (GUryp U o0bEMa Tel.

Buonozua: snextpuyueckue SBICHUS B XKUBOM Mpupoje, KojebaTeabHble IBUKEHHS B JKUBOM MPUPOJIE, HKOJIOTMUYECKUE PUCKU MpHU
IIPOU3BOJCTBE DJIEKTPOIHEPIHH, HIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl, YJIbTPAa3ByKOBass IMAarHOCTMKAa B MEAMIIMHE,
ONTUYECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAJUTMYEeCcKash CTPYKTypa TBEPIBIX T, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIIMYECKOUN
PELIETKH, CIEKTPAIbHBIN aHAIU3.

TI'eozpaghus: MarHUTHBIE TIONIIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHHUE TOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, AJIEKTPOABUTaTeNb SIKOOH, reHepaTop MEpEeMEHHOTO TOKa,
WHIYKIIMOHHAs TI€Yb, JUHHUH JJIEKTPOIEpeiad, AJIeKTPOABUTATENh, pajap, paauonpuéMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-mneus,
yIIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN aIlapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAs OaTtapes, CIIyTHUKOBbIE NMPUEMHUKH,
sIepHasi SHEPreTUKA U SKOJIOTHUECKUE aCIEKThI €€ pa3BUTHUA.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOI'PAMMBI ITIO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTo mpeamera «Du3nka» TOMKHBI OTPaXaTh TOTOBHOCTh W CIIOCOOHOCTH O0YYarOIIUXCS
PYKOBOJICTBOBAThHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JTUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTAINH, MO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, pACIIMpPEHHE >KU3HEHHOTO OIbBITa M OIbITa
JESITETFHOCTH B TMPOIIECCE pPeaTn3alii OCHOBHBIX HAIIPABICHUH BOCIIUTATEILHON AEITEIHLHOCTH, B TOM YHCIIE B YACTH:

rPasKIaHCKOr0 BOCIIMTAHUS:

¢ CchOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaONIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;

® TPUHSATUE TPAJAUIIMOHHBIX OOIICUEIIOBEYECKUX TYMAHHUCTUICCKHUX U IEMOKPATUICCKUX IIEHHOCTEIH;

® TOTOBHOCTh BECTH COBMECTHYIO ESATEIBHOCTh B HMHTEpPECax TPa)kIaHCKOTO OOINeCTBa, y4acTBOBaTh B CaMOYIPaBICHUH B

o0Opa3oBaTeIbHON OpraHU3aIUY;

® yMEHHE B3aUMOJICHICTBOBATH C COIUAIILHBIMA HHCTHUTYTaAMH B COOTBETCTBHU C X (QYHKIMSIMHU U Ha3HAUCHUEM;

® TOTOBHOCTH K T'YMaHHUTapHOU M BOJIOHTEPCKOI NeITEIbHOCTH.

NaTPHOTHYECKOr0 BOCIIMTAHUA:
¢ chopMUPOBAHHOCTH POCCUHCKON IPaskAAHCKON WACHTUYHOCTH, MATPHOTH3MA;
® IIEHHOCTHOE OTHOIIEHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTIKEHUSIM POCCUICKHIX YUEHBIX B 00JacTU (PU3UKH U TEXHHKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
¢ copMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHMUS;
® CIIOCOOHOCTH OIICHHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSACh HA MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
[IEHHOCTH, B TOM YHCJIE B ICATEILHOCTH YUEHOTO;
® OCO3HaHHE JHYHOTO BKJIAJa B IOCTPOCHUE YCTOHUNUBOTO OYayIIETo.
ICTETHYECKOr0 BOCIIUTAHUS
® SCTETHYECKOE OTHOIIECHHE K MUPY, BKIIIOUasi 3CTETHKY HAyYHOT'O TBOPUECTBA, IPUCYILET0 (PH3MYECKON HayKe.
TPY/10BOI0 BOCTIMTAHUS:
® UHTEpeC K Pa3sInYHbIM cdepaM Mpo(pecCHOHAIBHON NeATEIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C (DU3UKONH M TEXHUKOH, yMEeHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCHu U peain30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TIJIaHbI,
® TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHMIO U CaMO0OOpa30BaHMIO B 00JaCTH (PU3UKHU HA MPOTSHKEHUHU BCEH JKU3HU.
IKO0JIOTHYECKOI0 BOCIIMTAHUS:



c(OpMHUPOBAHHOCTH 3KOJIOTUUYECKON KYJIbTYpbl, OCO3HAHUE II100aTBHOIO XapaKTepa SIKOJIOrMYECKUX MPo0IeM;
IUIAaHUPOBAHUE U OCYIIECTBIIEHUE JEMCTBUI B OKpY’KaIOLIEH CpeJie HA OCHOBE 3HAHMS LI€JIed YCTOMUMBOrO Pa3BUTHSI YEIOBEUECTBA;
pacIIMpeHue OMbITa AEATEIbHOCTH SKOJIOIMUYECKONW HAIPaBJIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PU3UKE.

MEHHOCTHU HAYYHOI'O TIO3HAHUA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3MUECKON HAYKU;
OCO3HAaHHE IIEHHOCTHM HAay4HOM JesITeNIbHOCTH, TOTOBHOCTh B IIpoLecce H3y4YeHHs (U3UKH OCYUIECTBISATh HPOEKTHYIO U
HCCIIEN0BATENBCKYIO IEATEIBHOCTh MHANBUYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yYeOHbIE 1eCTBUSA
ba3oBbIe Jlornueckue IeicTBUA:

CaMOCTOATECIIBHO (bOpMy'J'H/IpOBaTI) H aKTYyaJIM3UPOBATH HpO6J'I€My, paccMaTrpruBaTb eé BCCCTOPOHHC,

OMpeACIATE HCIIN ACATCIbHOCTH, 3a4aBaTh IMapaMCTPhl U KPUTCPUN UX JOCTUKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUYUS B paCCMATPHUBACMBIX (1)I/I3I/I‘I€ECKI/IX SIBJICHHUAX

pa3pa6aTBIBaTI> IJIaH PCHICHUA HpO6J’IeMI>I C y‘IéTOM dHaJIn3a UMCIOIUXCA MAaTCPHAJIbHBIX U HCMATCPUAJIBHBIX PECYPCOB;

BHOCUTL KOPPCKTHUBLI B ACATCIIbBHOCTb, OLCHHUBATH COOTBCTCTBUC PC3YyJIbTATOB MNCIIAM, OLOCHHBATL PHUCKU MOCJIeACTBUI
JCATCIIBHOCTH,

KOOPAWHHUPOBATDH U BBITIOJIHATDH pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOI‘O B3aHMOHeﬁCTBHH;

Pa3BUBATb KPCAaTHUBHOC MBIINIJICHUC ITPHU PCIICHUN JKU3HCHHBIX np06neM.

Ba3oBnle ucciienoBarejLCKNe JeiCTBUSA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MMOHITHIMH U METOAaMU (QU3NICCKON HAYKH;

BJIAJICTh HaBBIKAMH yUeOHO-HCCIICIOBATEILCKON U MPOSKTHOM JCATEIBHOCTH B 00JaCTH (PU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEIPHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3MUECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3THYHBIX METOIOB TTO3HAHUS;
BJIQJICTh BUJAMHU JCATCIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETAlNH, MPEoOpPa30BaHUI0 W TPUMCHCHHIO B
Pa3IMYHBIX Y4€OHBIX CUTYAlHsIX, B TOM YKCJIE MPU CO3/IaHUU YYeOHBIX TPOEKTOB B 00JIACTH (PU3HKH;

BBISIBIISITh IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U W aKTyaJIM3UPOBATh 3aJady, BBIABUTATH TUIIOTE3y €€ pEIIeHUs, HAXOAUTh apTryMEHTHI
JUIS TOKa3aTeNbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH TOJYYEHHBIC B XOJI€ PEIICHHS 3aJa4d Pe3yibTaThl, KPUTUYECKU OIEHUBATh MX JOCTOBEPHOCTDH, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYJIHMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON JESTEIHHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,



JlaBaTh OLICHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTUYECKYIO 001aCTh KU3HEAEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJIEU, IPEIAraTh OPUTMHAIBHBIE TOAXOABI U PEIICHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, JONYCKAIOLIUE albTEePHATUBHBIE PELICHUS.

Patora ¢ undopmanmueii:

BJIAJCTh HaBbIKAMU NOJydyeHUs HHGPOpManuu (U3HYECKOTO COJAEpKAaHUS M3 HMCTOYHUKOB pPAa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYUIECTBJISITh MIOUCK, aHAIN3, CUCTEMATHU3AIMI0O 1 HHTEPIPETALMIO HHPOPMALIMU PA3IUYHBIX BUJOB U (POPM MpeaCTaBICHHUS;
OLICHUBATh JIOCTOBEPHOCTh MHPOPMALIUU;

UCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3al[MOHHBIX 3a7au ¢ COOJI0JeHMEM TpeOOBaHUI SPrOHOMHUKH, TEXHHKH O€30MAaCHOCTH, TMTUEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUUECKUX HOPM, HOPM MHGOPMALIMOHHOW 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO CONEPKaHUS B PA3IUYHBIX QopmaTax ¢ y4€TOM Ha3HaueHUs WH(GOPMALIUU U LEJIEBOU ayTUTOPUH,
BBIOMpAsi ONTUMAJIbHYIO (hOpPMY MPEICTABICHUS U BU3YyaTH3al1H.

KoMMmyHuKaTHBHBIC YHHBEpPCaJIbHbIEe Y4eOHbIe 1eiiCTBUSA:

OCYHIECTBJISITh OOIIIEHHE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH J€ATEILHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYyalluil U CMSITYaTh KOH(IUKTHL;

pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHTHOW U WHIUBUIYaIbHON pabOTHI;

BBIOHpATh TEMATUKY M METObl COBMECTHBIX JIEUCTBUMN € YUETOM OOIIUX MHTEPECOB U BOZMOXKHOCTEHN Ka)/I0Tr0 4JieHa KOJUIEKTHBA;
NPUHUMATH 1IeJId COBMECTHOM JIeATEIbHOCTH, OPIraHU30BBIBATh M KOOPAUHUPOBATH JCHCTBUS MO €€ TOCTUXKEHUIO: COCTABIATh TUIaH
JeUCTBUH, paclpeiesiTh POJIU ¢ YIETOM MHEHHUI YYaCTHUKOB, OOCYKIaTh pe3yIbTaThl COBMECTHOW paboThI;

OILICHMBATh Ka4ECTBO CBOET0O BKJIaJa M KAXKJIOTO yUYaCTHUKA KOMaH/Ibl B OOIIUI pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
Mpeasaratb HOBbIE MPOEKTHI, OIICHUBAThH UACH C TTO3UIIUU HOBU3HBI, OPUTHHATBHOCTHU, PAKTHUECKON 3HAYMMOCTH;

OCYHIIECTBIISITh TO3UTUBHOE CTPATErHUECKOE MOBEICHUE B PA3IMYHBIX CUTYAIHsIX, MPOSIBIATH TBOPUECTBO U BOOOpakeHUE, OBbIThH
WHUIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranm3anus:

CaMOCTOSITEIFHO OCYIIECTBIIATH MO3HABATENBHYIO EATEIHHOCTh B 00JIACTH (PU3UKK M aCTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh
1 hopMyIHpOBaTH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEIbHO COCTABJIATh IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX 3a/ay, IJIaH BBIIOJHEHUS MPAaKTHYECKOW paboThHI ¢
Y4E€TOM UMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MPEAIIOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacImpsATh paMK1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUMH;

JIeJlaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO PYIUIIMU B 001acTH (HU3UKU, TIOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeNbHBIN U
KyJbTYPHBI YPOBEHb.

CaMOKOHTPO/1b, SMOLMOHAJIBbHBIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;
BIIaJIETh HABBIKAMM T1O3HABATEIHHON pe(dIEeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX IACHCTBUNM W MBICIUTEIBHBIX MPOILIECCOB, UX
pe3yabTaTOB U OCHOBAHUM;

WCIIO0JIb30BaTh MPUEMBI pedIeKCHu )i OLIEHKU CUTYyaIlud, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATh PELICHUS M0 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U apIYMEHTHI APYTUX [IPU aHAJIU3€E PE3yJIbTATOB IEATEIbHOCTH;

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTHI APYTUX [IPU aHAIU3E PE3yJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU.

B Impouecce AOCTHMIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOIpaMMBbI IIO (1)I/ISI/IKG I YPOBHA CPCAHCTO O6H_ICI‘O 06p330BaHI/I5I y
06yqafoumxc;1 COBCPIICHCTBYCTCA AMOLIMOHAJIbHBIN HHTCIICKT, r{pezlnonarammnﬁ C(l)OpMI/IpOBaHHOCTbi

CaMOCO3HAHHUs, BKIIOYAIOIIETO CIHOCOOHOCTh IMOHMUMATh CBOE SMOIIMOHAILHOE COCTOSHHUE, BHJICTh HATIPABICHHS Pa3BUTHUS
coOCTBEHHOM IMOIMOHAILHON c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIUPOBAHUS, BKIFOYAIONIETO CAMOKOHTPOJb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTBH
aIalITUPOBATHCS K AMOITMOHAIBHBIM H3MEHEHUSM U TPOSIBJIATH THOKOCTbD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHECH MOTHBAIIMY, BKJIIOYAIONICH CTPEMJICHHWE K JIOCTIDKCHHIO IEJIM M YCIEXy, ONTUMHU3M, WHHUIIMATUBHOCTH, YMEHHE
JIECTBOBATh, UCXOIS M3 CBOMX BO3MOKHOCTEH;

OMMATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHMMATH SMOIIMOHAIBLHOE COCTOSIHHE JPYTHX, YYUTHIBATh €r0 MPU OCYIIECTBICHUU
oO0IIeHMs], CIOCOOHOCTH K COUYBCTBUIO M CONIEPEIKUBAHUIO;

COLIMANILHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTHh BBICTPAaMBATh OTHOIICHHS C JPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBIATH
WHTEPEC U pa3peiiaTb KOH(OIUKTHI.



NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 knacce mpenMeTHbIE pe3yabTaThl Ha YIAyONEHHOM YpOBHE IOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Yy
00y4aroluxcsi YMEHUM:

MMOHUMATh POJb (HU3UKH B SKOHOMUUYECKOU, TEXHOJIOTUYECKON, IKOJOTUUECKOM, COIMATIbHOM M ATHYECKON cepax nesTeTbHOCTH
YeJIOBEKa, poJib U MECTO (PU3MKKM B COBPEMEHHOM HayuyHOHl KapTHHE MHpa, 3HAUYEHHWE OMHUCATENIbHOM, CHUCTEeMaTH3UPYIOLIEH,
OOBSICHUTENBHON U MPOTrHOCTUYECKON (YHKIUN (U3MYECKON TEOPUU — MEXAHUKH, MOJEKYJISIPHOM (PU3MKH U TEPMOJMHAMUKH,
poiib (hu3nuecKoi Teopun B (POPMUPOBAHUHU NPEACTABICHUM O (PU3HMUECKON KapTUHE MUPA;

pasnuyath YCJIOBUS NPUMEHMMOCTH Mojeliel (HU3MYecKMX Tell U MpoILeccOB (SBJIEHUM): MHEpLMalbHAs CHUCTEMa OTCUETa,
abCoNIOTHO TBEPAOE TEJO0, MaTepuaibHas TOYKa, PABHOYCKOPEHHOE J[BM)KEHUE, CBOOOJIHOE MajeHHe, aOCONIOTHO YIpyras
nepopmanusi, aOCONIOTHO YNpyroe u aOCOMIOTHO HEYNpPyroe CTOJIKHOBEHUS, MOJENU Ta3a, KHUJAKOCTU U  TBEPIOro
(KpHCTAIIMUECKOr0) Tela, UeallbHbIN ra3, TOUeYHbIN 3aps/l, OJHOPOJIHOE DJIEKTPUUECKOE MOJIE;

paznnyath yciaoBHs (TpaHUIlbl, 0071aCcTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIINNA XapakTep (PyHIaMEeHTAIbHbBIX
3aKOHOB ¥ OTPAHUYEHHOCTh MCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAaHMYECKUE IPOLECCHl U SBJIEHUS, UCHOJb3Yysl OCHOBHBIE IOJIOKEHHS U 3aKOHBI MEXaHUKHU
(OTHOCUTEJIBHOCTh MEXAHUYECKOTO JBMXKEHUS, (POPMyJIbl KUHEMAaTUKU PaBHOYCKOPEHHOI'O JIBWXKEHHUs, MpeoOpa3oBaHus ['anunes
IUIL CKOPOCTH U IEPEMEILECHHUs, 3aKOHbl HbIOTOHA, MPUHIUII OTHOCUTEIBHOCTH [anuies, 3aKOH BCEMUPHOI'O TATOTEHMS, 3aKOHBI
COXpaHEHMs] HUMITyJbCa M MEXaHMYECKOM DSHEpruu, CBsA3b pabOThl CUIIBI C U3MEHEHMEM MEXaHMYECKOM SHEepruu, YCIOBMS
paBHOBecHs TBEPJOIrO Tela), IPU ITOM HCIIOJIb30BaTh MATEMAaTHUECKOE BBIPAXKEHHUE 3aKOHOB, YKa3blBaTh yCIOBHSI IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB: IpeoOpazoBaHuil ['anuies, BTOPOro U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS HMMITYJIbCA U
MEXAHUYECKON IHEPIUH, 3aKOHA BCEMUPHOIO TATOTECHHUS,

aHaAJIM3UPOBATh U OOBSICHITH TEIUIOBBIE MPOLECCH U SBJIEHUS, UCHOJbL3Ysl OcHOBHBIE NojoxeHuss MKT u 3akoHbI MONEKyISpHOM
¢u3MKU ¥ TEpPMOAMHAMHUKHU (CBS3b JABJICHUS HJICAIBHOTO ra3a €O CpeIHEHl KMHETHYECKON SHEeprueil TEeIioBOro ABMKEHHS U
KOHLIEHTPALlMEX €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO CPEAHEW KMHETUYECKOW PHEPrHEil TEIUIOBOIO JIBHIKEHUS €ro
YaCTHI, CBSI3b JABJICHUS UICAIBHOIO ra3a ¢ KOHIEHTPALUEW MOJIEKYJI U €ro TeMIlepaTypoil, ypaBHeHHue MenneneeBa—Kiianelipona,
NIEPBBIM 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS SHEPTUU B TEIUIOBBIX MPOIECCAX), IPU 3TOM HCIOJIb30BATh MATEMATUYECKOE
BBIPa)KCHUE 3aKOHOB, YKa3bIBaTh YCIOBUs IPUMEHUMOCTH YpaBHeHUsI MeHneneeBa—Knanenpona,

aHaJM3UPOBAaTh U OOBSACHATH AIIEKTPUUECKUE SIBJICHUS, MCIIOJIb3YS OCHOBHBIE IMOJIOKEHHS M 3aKOHBI AJIEKTPOAMHAMUKU (3aKOH
COXpaHEHHUsl DIIEKTPUUYECKOro 3apsia, 3akoH KyiloHa, IOTEHIUMAIBHOCTBH 3JIEKTPOCTATUYECKOIO II0JSA, NPUHLUII CYNEPIIO3ULUU
JNIEKTPUYECKUX TIOJIEH, IIPU OTOM YKasblBass YCJIOBUA IIPUMEHHMMOCTH 3akoHa KysloHa, a TakkKe IPaKTUYECKU BaKHBIE



COOTHONICHHUS: 3akOoHBI OMa JUIs ydacTKa Iemd W JUIsl 3aMKHYTOM JJIeKTpHUecKod memw, 3akoH Jxoyns—Jlenma, mpasuia
Kupxroda, 3akonsl @apazes uisl 37I€KTPOIn3a);

OTNMCHIBATh (PM3NYECKHE NPOIECCHl U SBICHHS, HCIONb3Ys BEIWYHHBI: MEPEMEIICHHEe, CKOPOCThb, YCKOPEHHE, WMITYJbC Tella H
CHCTEMBI TE€Jl, CUjIa, MOMEHT CWJIbI, IaBJICHHE, OTEHIIMATbHAS YHEPTUs, KHHETUYEeCKast SHEPTHsl, MEXaHNUecKasi SHeprusi, padboTa
CHJIBI, LIEHTPOCTPEMHUTENHHOE YCKOPEHHE, CHla TSKECTH, CHIJIa YIPYTOCTH, CHJIa TPEHHUS, MOIIHOCTH, SHEPTHs B3aUMOJCHCTBHS
Tena ¢ 3emnéii BOMM3M €€ TOBEPXHOCTH, JHEPrusi ympyrou nedopManuu MNPYXUHBI, KOJIUYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMmrepaTypa Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHSSI SHEPrUsl WACaTbHOTO OJHOATOMHOTO Ta3a, padoTa HIealbHOTO Ta3a,
OTHOCHTEJIbHASsT BIAXHOCTh Bo3myxa, KIIJ[ wuaeampHOrO0 TEIIIOBOTO JABHTATENs; DJICKTPUYECKOE TIOJIe, HANPSHKEHHOCTD
AIIEKTPUYECKOTO TOJIS, HAMPSDKEHHOCTH MOl TOUYSHYHOTO 3apsijia WU 3apsHKSHHOTO IIapa B BAKyyMe U B AMAJICKTPUKE, MTOTCHIIHAT
AIIEKTPOCTATHYECKOTO TIOJIS, PA3HOCTh TOTEHIIMAJIOB, JJIEKTPOJBMKYIIAs CHIIA, CHJIa TOKAa, HAMpsDKEHHE, MOIHOCTh TOKa,
JIIEKTpUUECKass E€MKOCTh IIIOCKOTO KOHJIEGHCATOpa, COMPOTHUBICHHE YydYacTKa IENU C IOCIEIOBATENIbHBIM M TapajlieIbHBIM
COCJIMHEHUEM PE3UCTOPOB, SHEPTHS HICKTPUICCKOTO TOJIST KOHJICHCATOPA;

OOBSICHATh OCOOCHHOCTH TPOTCKaHHs (PU3MUECKUX SBICHHI: MEXaHWYECKOE JIBIDKCHHE, TEIJIOBOE JBIKCHHE YaCTHUI[ BEIIECTBA,
TETUIOBOE paBHOBECHE, OPOYHOBCKOE NBMKEeHHE, MU dy3usi, HCTIapeHue, KUTIEHNUE W KOHJCHCAIUS, TJIaBJICHUE U KPUCTAILTU3AIHS,
HaTPaBICHHOCTH TEIIONEPEIauH, SIEKTPU3AINS TN, IKBUMTOTCHIIMAIBHOCTD MMOBEPXHOCTH 3apSHKCHHOTO MPOBOIHHKA,

POBOJIUTH MCCIICJIOBAHNE 3aBUCHUMOCTH OJHON (YM3MYECKOW BEIMYHMHBI OT IPYTrOd C HMCIIOJL30BAaHUEM TPSMBIX W3MEPCHHMH, MPH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYMH B BUE TPAQHKOB C
y4€TOM aOCOIFOTHBIX TIOTPEITHOCTEH U3MEPEHUH, JIeNIaTh BBIBOBI 110 Pe3yJIbTaTaM HCCIIeI0BaHMS,

NPOBOJIUTh KOCBEHHBIC M3MEPEHUs (U3NYCCKUX BEIMYWH, MPH ATOM BHIOMPATh ONTUMAIBHBIA METO]] M3MEPEHHsI, OIICHUBATH
a0COITIOTHBIC U OTHOCUTENIBHBIC MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHUH;

IPOBOJIUTH ONBITBI IO TPOBEPKE MPEATIOKCHHON THUIOTE3bl: IUIAHUPOBATh OSKCIIEPUMEHT, COOUpPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAIM3UPOBATh MOJTyUYECHHBIC PE3YJIbTATHI U JCTaTh BBIBOJ O CTATyCE MPEI0KEHHON THITOTE3bI;

coOiroiaTh MpaBwiia 0€30MacHOTO TPyAa TPU MPOBEICHUHM HCCIICJOBAHWN B paMKax y4eOHOTO SKCIIEPHMEHTA, MPAaKTHKyMa |
y4eOHO-HCCIICIOBATEILCKONH M TPOCKTHON JCSITEIbHOCTH C HCIOJIb30BAaHHEM H3MEPHUTEIBHBIX YCTPONCTB M JIaOOPaTOPHOTO
000py/1I0BaHHS;

pemaTth pacy€THBIC 3aJaydl C SBHO 3aJlaHHOW W HESABHO 3a/JIaHHOW (PU3MYECKOW MOJENBI0: Ha OCHOBAHWW aHAJIM3a YCIIOBUS
000CHOBBIBATH BBIOOP (pU3MUECKOl MOJIETH, OTBEYAIOIIeH TPEOOBAHUSIM 33/Ia4uM, IPUMEHSATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYJAThl (PU3UYECKUX TEOPHI MPU HCIOJH30BAHUM MATEMAaTHYECKHUX METOJIOB PELICHHS 3aJad, MPOBOJAUTH pacdyEThl Ha
OCHOBAaHMM HMEIOIINXCSA JIaHHBIX, aHAIU3UPOBATh PE3YJbTAThl U KOPPEKTHPOBATH METO/ABI PEIICHHUS C Y4ETOM MOJyYEHHBIX
pE3yNIbTATOB;



pelaTh Ka4eCTBEHHbIE 3aJ]aul, TPeOyIOIIe MPUMEHEHUs 3HAHUN U3 pPa3HbIX pa3JiesioB Kypca (PU3HKH, a TAK)KE UHTErPALUY 3HAHUH
U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIA: BHICTPAUBaTh JIOTUYECKYIO LIETIOYKY PACCYKICHHUM ¢ OMOPOW Ha U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NYECKUE SIBJICHUS;

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHLMIIOB PabOThl U3MEPUTEIBHBIX MTPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMUYECKHUX IPOLECCOB;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCUHUCKUX U 3apyOexHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE HPOIECCOB
OKpY’KaroIlero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBHS OBITOBOW M MPOU3BOJCTBEHHOM NIE€ATEIbHOCTU YEJIOBEKA, CBSI3aHHON ¢ (pU3NYECKUMU
IPOLECCAMHU, C TO3MLUN 3KOJOIMYECKON O€30ImacHOCTH, MPEACTABICHUH O PpalUOHAIBHOM INPUPOAOIOIL30BAHUM, & TaKXKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUIM HayKHU U TEXHOJOTUHM AJIs JaJIbHEHUIEro pa3BUTHUs YeJIOBEYECKOro 00IIeCTBa;

NPUMEHATh pa3ivyHble CcHocoObl paboThl ¢ HHPoOpManuedl (U3MYECKOro COJEp)KaHUsI C HCIOJIb30BAHHMEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJOTUM, MIPU STOM HCIOIb30BaTh COBPEMEHHbIE HHPOPMAIIMOHHbBIE TEXHOJIOTHH ISl TOUCKA, IEpepabOTKU
U TIpeAbABICHUS YYeOHON U HAYYHO-TIOMYJISIPHONM MHPOpPMAIUH, CTPYKTYPUPOBAHUSL U MHTEPIPETALUA HHPOPMAIIUH, TOTyYeHHON
U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUYECKHU AHAIM3UPOBATH MOJydaeMylo MHGOpPMAlLMI0O W OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIMXCS 3HAaHUH, TaK U HA OCHOBE aHaJIM3a UCTOYHUKA UH(DOpMAIIH;

NPOSIBJISTh OpraHU3allMOHHBIE M I103HABATENIbHBIE YMEHMSI CaMOCTOSITEJIbHOTO IPHOOpETeHMs] HOBBIX 3HAaHMM B Ipolecce
BBINOJIHEHUS TIPOEKTHBIX U yU4eOHO-HCCIIEeI0BATENbCKUX padoT;

paboTarh B IpyMiie ¢ UCHOIHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIeH, MIIaHUpPOBaTh pabOTy IPyIIbl, PallMOHAIBLHO PACHpPEesaTh
JESITEeIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJE€KBaTHO OLIEHMBATh BKJIAJ KaXXJOIO0 M3 YYaCTHUKOB TIpYMNbl B pelICHUE
paccMaTpuBaeMoil MpoOIeMsl;

HPOSIBJISTh MOTHBALIMIO K Oy Ty1eil nmpodeccnoHanbHON AESITEIbHOCTH 10 CIEHUATbHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIs.

K xoniy oOyuenus B 11 Kknacce mpeAMeTHbIE peE3yNbTaThl Ha YIUIYOJNEHHOM YpOBHE JOJDKHBI OTpaxarb CHOPMHPOBAHHOCTH Y
00y4aromuxcsi YMEHUH:

MOHUMATh POJIb (PU3UKH B SIKOHOMUYECKOM, TEXHOIOTHUECKON, COIMATbHOW U STUYECKON cdepax AesaTeTbHOCTH YellOBeKa, pOJib U
MecTO (M3HKM B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B TMPAKTHUECKON JEATEIHHOCTH YEJIOBEKa H
JabHEUIIEM HAayYHO-TEXHMYECKOM pa3BUTHH, 3HAYCHHE ONHCATENbHON, CHUCTEeMAaTH3UpYIOUIeH, OOBICHUTEIBLHOU U
MPOTHOCTHYECKONW (YHKIMH (PU3HUIECKONH TEOpUHM — JJIEKTPOJUHAMHKH, CIEIHUATBLHONH TCOPUHU OTHOCHTEIBHOCTH, KBAHTOBOM
¢bu3uKy, poib GU3NYECKON Teopur B GOPMUPOBAHUH MPEACTABICHUN O GU3MUECKON KapTHHE MUPa, MECTO (PU3NUECKON KapTUHBI
MHUpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABIEHUI O IPUPOJIC;

pasnuyarh YCJIOBHUS TNPUMEHHUMOCTH MoOfelel (QHU3UYeCKuX Tell M MPOIECCOB (SIBJICHUI): OJHOPOIHOE DIEKTPUYECKOE W
OJTHOPO/JIHOE€ MArHUTHOE TIOJIs, TapPMOHHMYECKHE KOJICOAHUs, MATEeMAaTUYECKUN MAsTHHUK, HJCATbHBIA TNPYKUHHBIH MasTHUK,



rapMOHUYECKHE BOJIHBI, U/I€aJIbHBIA KOJIEOaTENbHBIA KOHTYP, TOHKAs JIMH3a, MOJENIEH aToMa, aTOMHOTO Si/jpa U KBAHTOBOM MOJIENH
CBETA;

pasnuyath yciaoBHs (TpaHUIlbl, 00JacTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOUINI XapakTep (yHAaMEHTaIbHBIX
3aKOHOB U OTPaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh UM OOBICHATH JJIEKTPOMAarHUTHBIE TMPOLIECCHI W SIBJIEHUS, HCIOJIb3YsS OCHOBHBIE TIOJOKEHUS M 3aKOHbBI
ANEKTPOAMHAMHUKN U CIELHMAIBHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHHs 3JIEKTPUYECKOro 3apsna, cuia Amnepa, cuia
JlopeHua, 3aK0H 3JIEKTPOMAarHUTHON MHAYKUWH, npaBuiio JIenna, cBsa3p D/IC caMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPUUYECKON LIENHU CO
CKOPOCTBIO U3MEHEHHMSI CHJIbI TOKA, MOCTYJIAThl CHIEIIMAIbHON TEOPUU OTHOCUTENILHOCTH DHHIITEHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIECCHl W SBJICHUS, HUCIOJIb3Ys TMOJOKEHUS KBaHTOBOW (u3uku (ypaBHEHHE
OiiHmTelHa g ¢potorddekra, nepBblii U BTOpoW mocTtynatsl bopa, nmpuHuun cootHomeHus HeomnpeaenénHoctei I'elizenOepra,
3aKOHBI COXPAaHEHHUS 3apsI0BOT0 M MacCOBOT0 YHCEI U SHEPTUH B SACPHBIX PEAKIUAX, 3aKOH PaJHOAaKTUBHOTO pacnaaa);
ONMUCHIBaTh (U3NYECKUE TMPOIECChl M SBJICHUS, HWCIOJb3Yysl BEJIMYMUHBL: HAMPSKEHHOCTh 3JEKTPUYECKOrO TOJs, MOTEHIUAl
ANEKTPOCTATUYECKOIO MOJIsl, Pa3HOCTh MOTEHIIMATIOB, ANEKTPOABIKYIIAs CUja, MHAYKIHS MarHUTHOTO MOJSl, MAarHUTHBIA MOTOK,
cwia Ammnepa, MHIYKTUBHOCTb, 3JEKTPOJBIXKYIIAS CHJIAa CAMOMHAYKIIMM, 3HEPrHsi MarHUTHOTO TMOJISI MPOBOJHHKA C TOKOM,
PENSTUBUCTCKUN MUMITYJIbC, TIOJTHASI SHEPTHUS, SHEPTHUS MMOKOsI CBOOOIHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE YHUCIIO U
3apAan Azpa, SHEPTus CBS3H s/1pa;

OOBSICHATH OCOOEHHOCTH TMPOTEKaHUS (U3UYECKUX SBICHUM: DJIIGKTPOMArHWTHAs WHIYKIMUS, CAMOUHIYKIUS, pPE30HAHC,
uHTepdepeHus BOJH, nudpakius, AUCHEPCHs, MOJHOE BHYTPEHHEe oTpaxkeHue, (oroanektpuueckuit 3¢dext (pororddexr),
anbda- u OeTa-pacnapl saep, raMMa-u3IIydeHue sep, GU3ndecKkue IPUHIIMIBI CIIEKTPAIbHOTO aHaIM3a U paboThI Jlazepa;
ONpENENATh HANPABICHUE UHAYKIIMM MarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHJibl Amniepa u cuibl JlopeHna;

CTPOUTH U300paxKeHue, co3JaBaeMoe MIIOCKUM 3€pKajioM, TOHKOM JIMH30M, U PACCUUTHIBAThH €r0 XapaKTePUCTHKHU;

IPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSITHS, TEOPUU M 3aKOHBI JUId aHalu3a U OOBACHEHUS (HU3HUECKHUX
MPOLIECCOB, TPOUCXOSIINX B 3BE3/aX, B 3BE3HBIX CHCTEMAaX, B MEXKTaJaKTUUECKOW cpesie; JBMKEHUS HEOECHBIX Tell, SBOJIOIUU
3BE3/1 1 BeeeHHoii;

MPOBOJUTH HCCIEAOBAHME 3aBUCUMOCTEH (DM3MUECKMX BEJIMYMH C UCIHOJB30BAHMEM TNPSIMBIX HW3MEpPEHUH, MPU OSTOM
KOHCTPYUPOBAaTh YCTaHOBKY, (DUKCHUpPOBATh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTU (U3MUYECKHX BEIMYMH B BHUAE TI'paduKoOB ¢
yu€TOM aOCOJIIOTHBIX MOTPELTHOCTEH U3MEPEHUH, IeNlaTh BBIBOBI 110 PE3yJIbTaTaM HCCIIeI0BaHMS;

MPOBOJIUTh KOCBEHHbIE H3MEpPEeHMs (PU3MYECKUX BEIMYWH, MPH 3TOM BHIOMPATh ONTUMAIBHBIM METOJ HM3MEpEeHHs, OLCHUBATbH
abCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOJUTH ONBITHI O TPOBEPKE NPEIOKEHHOW THUIOTE3bl: IJIAHUPOBATh 3KCIIEPHUMEHT, COOMpaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJIYUYEHHBIE PE3YJILTATHI U JI€JaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUIIOTESBI;

ONMCHIBATh METO/IbI MOJYUYEHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHM;



coOmrofaTh mpaBuia 0€30MacHOro TpyJa NMPH MPOBEACHUHM HWCCIICIOBAHUN B paMKax y4eOHOTO SKCIIEPUMEHTA, MPaKTUKyMa |
y4eOHO-HCCIE0BATEILCKOW U TMPOCKTHOW JAEATEILHOCTH C HCIHOJIB30BAHHEM H3MEPHUTEIBHBIX YCTPOHUCTB M JIAOOPaTOPHOTO
000opy10BaHMUS;

pemiath pacu€THBIC 3a/Ja4d C SBHO 3a/JIaHHON W HESBHO 3a/JIaHHON (DU3MYECKOW MOJICNIbIO: HAa OCHOBAHWHM aHAIHM3a YCIOBUS
BBIOMpATh (PU3UUECKHE MOJICIH, OTBEYAIOIINE TPEOOBAHUSAM 3a/1a4H, MPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIAThI
(U3MYECKUX TEOpUW MPH HCIIOIH30BAaHUM MATEMATHUYECKUX METOJOB pEIICHHUS 3a71ad, MPOBOAWTH pPAacdEThl Ha OCHOBAHUU
UMEIOIIUXCS IAHHBIX, aHATM3UPOBATH PE3YJIBTATHl 1 KOPPEKTUPOBATH METO/IBI PEIICHUS C YUETOM MOIYICHHBIX PE3yIbTaTOB;
pelIaTh Ka4eCTBCHHBIC 3a1a4d, TPEOYIONINE MPUMEHEHUS 3HAHUIA U3 Pa3HBIX pa3JieioB Kypca (PU3HKH, a TAK)KE MHTETPAINN 3HAHUHA
U3 JPYTHX MPEIMETOB €CTECTBCHHO-HAYYHOTO IMKIA: BRICTPAMBATh JIOTUYCCKYIO IETIOYKY PACCYKIACHHUHN C OMIOPON HA M3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3UUICCKUEC SBIICHUS;

WCIIOJIb30BaTh TCOPETUYCCKHUE 3HAHUS ISl OOBSICHECHUS OCHOBHBIX MPHUHIIUIIOB PAaOOTHI H3MEPUTEIBHBIX MPUOOPOB, TEX HUYCCKHX
YCTPOMCTB U TEXHOJIOTHUECKUX TIPOIECCOB;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCHUCKMX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIECCOB
OKPYKAaroIIero MUpa, B Pa3BUTHE TEXHUKU M TEXHOJOTH;

aHAJIM3UPOBATh W OIICHUBATH MOCJICACTBHS OBITOBOW W NMPOU3BOACTBEHHOW JCSITCIHLHOCTH YEJIOBEKA, CBA3AHHOW ¢ (DU3MYCCKHMHM
nporeccaMu, C TO3UIUI JKOJIOTHYECKON Oe30MacHOCTH, MPEICTABICHUH O palMOHAIBHOM IPHPOJIONONIB30BAHNN, a TaKKe
pa3yMHOM HCITOJIb30BaHUU JIOCTHKCHHUI HAYKU M TEXHOJIOTHIA IS JaTbHEHUIIIEro pa3BUTHS Y€JIOBEUECKOTO O0IIECTRa;

NPUMEHATh PA3UYHbIE CIOCOOBI paboThl ¢ HH(pOpManued (U3NIECKOro COACPIKaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH, TIPHU 3TOM HCIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS TIOUCKA, IepepabOTKH
Y TIPEIBSIBJICHUS] YI€OHOH W HAYyYHO-TIOMYJIIPHOW MH(OPMAITUH, CTPYKTYPHPOBAHUS ¥ HHTEPIIPETAIMN HH(OOPMAITUH, TIOTYYCHHOM
U3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUECKH aHAIM3MPOBATH TOJIy4YacMyl HH(OpMAIMI0 W OLICHUBATH €€ JTOCTOBEPHOCTh Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUH, TaK U Ha OCHOBE aHaJIN3a UCTOYHHUKA WH(OPMAITUH;

MPOSIBIATh OPraHU3aIlMOHHBIE W TIO3HABATEIBHBIC YMEHHS CaMOCTOSTEIBHOTO NPUOOPETEHUS HOBBIX 3HAHWUH B Tpolecce
BBITIOJTHCHUSI IPOCKTHBIX M YUYCOHO-UCCIIEIOBATEIBCKHX PadoT;

paboTarh B TpyIIC C UCTIOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh pabOTy TPYIIBI, PAllMOHAIBHO PACIPEICIISTh
JCSITeTbHOCTh B HECTAaHIAPTHBIX CUTYalMsAX, aJCKBaTHO OIICHMBATh BKJIAQJ KaKIOTO M3 YYACTHUKOB TPYIIBl B PEIICHUC
paccmaTpuBaeMon MpOOIIEMBI;

MIPOSIBJIATh MOTUBALIMIO K OyayIiei mpodecCHOHATBHON IeATeIbHOCTH 0 CIIEIMATBEHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (Hu¢poBbIE)
Konrpoabubie | IIpakTuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoTsbI padoThI

Pa3zaen 1. HAYYHBIA METO/I IIO3HAHUS ITPUPO/IbI
1.1 HayuHbIit MeTO/T TO3HAHUS TPUPO,IBI 6 https://resh.edu.ru/subject/28/10/

Wroro mo pazueny 6

Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://resh.edu.ru/subject/28/10/
2.2 JluHamuka 10 https://resh.edu.ru/subject/28/10/
2.3 CraTtuka TBEPIOTO Tea 5 https://resh.edu.ru/subject/28/10/
2.4 3aKOHBI COXpPAaHCHHSI B MEXaHHUKE 10 https://resh.edu.ru/subject/28/10/

Hroro mo pazgeny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMMUKA
3.1 OCHOBBI MOJICKYISIPHOKUHETHYECKON TEOPHUU 15 1 https://resh.edu.ru/subject/28/10/
3.2 Tepmoguramuka. TernaoBbie MalIUHbI 20 1 https://resh.edu.ru/subject/28/10/

Ar . O .
3.3 PETATHHIE COCTOAHMA BEILECTRA. TOasoBbIe 14 1 https://resh.edu.ru/subject/28/10/
MIEPEXO0/IbI

Utoro no pazneny 49

Paznen 4. DJIEKTPOANHAMUKA
4.1 DNEKTPUUECKOE MOJIe 24 https://resh.edu.ru/subject/28/10/
4.2 [ToCTOSIHHBIH AIIEKTPUYESCKHIA TOK 24 https://resh.edu.ru/subject/28/10/
4.3 Toku B pa3nuuHbIX cpeax 6 https://resh.edu.ru/subject/28/10/

Hroro no paszneny 54

Pazzea 5. ®USHUECKHUI MPAKTUKYM




5.1 Ou3nyecKkuil NPakKTUKyM 16 16

Uroro mo pazneny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

11 KUIIACC
KouunyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Kourpoubnbie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI

Paznea 1. 9JIEKTPOJANHAMUKA
1.1 MarnutHoe mose 14 https://resh.edu.ru/subject/28/11/
1.2 DJeKTpOMarHUTHAs UHTYKITUS 13 1 https://resh.edu.ru/subject/28/11/

Hroro mo pazgeny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckue KojaeOaHusI 10 https://resh.edu.ru/subject/28/11/
2.2 DJIeKTPOMAarHUTHBIE KOJICOaHUs 15 https://resh.edu.ru/subject/28/11/
2.3 MexaHHYECKHE U DIICKTPOMArHUTHBIC BOJIHBI 10 https://resh.edu.ru/subject/28/11/
2.4 Orntrka 25 https://resh.edu.ru/subject/28/11/

Utoro no pazneny 60

Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Ocnosel CTO 5 1 https://resh.edu.ru/subject/28/11/

Utoro mo pazneny 5

Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopryckynsipHO-BOJIHOBOH yan3m 15 https://resh.edu.ru/subject/28/11/
4.2 ®dusznka aroma 5 https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

4.3

®u3nKa aTOMHOTO s1pa U AIEMEHTapHbIX
YaCTHLL

https://resh.edu.ru/subject/28/11/

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DJIeMEHTBI aCTPOHOMHHU M aCTPODUUKH 12 https://resh.edu.ru/subject/28/11/
Hroro no pazgeny 12
Pa3zaen 6. PU3NYECKUMN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremaru3zanus 1 00001IeHUE TIPETIMETHOTO
71 COJICpKaHUS U OTIBITA JICATEIILHOCTH, 15
' MpHOOPETEHHOTO IPU U3YICHUHU Kypca
¢usuku 10 — 11 xiaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

INOYPOYHOE IINTIAHUPOBAHUE

10 KJTACC
Ne KosnuuecTBo yacoB nsgt?:}?nﬂ DJIeKTPOHHbIE
n/n Tema ypoka uudposbie 00pazoBaTelbHbIE
KourpousbH | IIpaktnyeck | Iliman | dakr
Bceero pecypcbl
ble padoThl | He padoThl
1 ®dwusuka — pyHAaMeHTaIbHAs HAyKa O 1
IpUpo/ie
2 HayuHbIit MeTO/T TO3HAHUS U METOIbI 1 https://resh.edu.ru/subject/lesson/
UccIe0BaHus (GPU3UYCCKHX SBICHUN 5894/start/90071/
3 ggggfgﬁﬁﬁ;ﬁl’pﬁz gﬂfggfggi . https://resh.edu.ru/subject/lesson/
5894/start/90071/
SKCIEPUMEHT B (pU3HKe
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1
AOCOIIOTHAs ¥ OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NUECKUX 1
BEJTUYHH
MopenupoBanue B pusuke. Posb u mecto
5 ¢bu3ukH B GOPMUPOBAHUN COBPEMEHHOM 1
HAyYHOW KapTUHBI MUPA, B TPAKTUYECKOU
JeSITeIbHOCTH JII0JIeH
Mexanunueckoe apuxeHue. Cucrema
7 orcueTa. OTHOCUTEIBHOCTh MEXaHHUYECKOTO 1 https://resh.edu.ru/subject/lesson/
nerokenus. [Ipsimast u oOpaTHas 3a1a4u 6286/start/47238/
MEXaHHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
8 MIPOEKIIMK Ha OCU KOOpAuHAT. TpaekTopus. 1
[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT
PaBHOMEpHOE MPSAMOTHHENHOE IBUKEHHE. .
9 T'pa (bmelzme OﬁmaHHe paBHONII[epHOFO 1 https://resh.edu.ru/subject/lesson/
o 6287/start/46887/
MPSIMOJTUHEIHOTO JIBMYKCHHUSI
10 | CraproBas (quarHocTuueckas) pabora 1 1
11 CrnosxeHue epeMelieHnid 1 CKOPOCTEH. 1 https://resh.edu.ru/subject/lesson/

Pemenue 3amau

3721/start/160133/
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12

HepaBnomepHoe nuxxenne. MroHoBeHHas
CKOpOCTb. Yckopenue. [Ipsamoimaeitnoe
ABHUIKCHUC C TOCTOSAHHBIM YCKOPCHUCM

13

I'paduueckoe onrcanue NpPsIMOIMHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

14

CBobosHOE MaieHue. Y CKopeHue
cBOOOTHOTO Ta/IeHHsI. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpEMEHU U UX rpaduKu

15

JIBukeHue Tena, OpoIIeHHOTOo MO/ YIIIOM K
TOPU3OHTY

https://resh.edu.ru/subject/lesson/
3711/start/47122/
https://resh.edu.ru/subject/lesson/
6288/start/47151/

16

KpuBosmHeliHoe nBuxkenue. J[BrxkeHue mno
OKPY)KHOCTH. YTJIOBas ¥ JIMHEWHAs
ckopocts. [lepron u yacrora.
[{eHTpOoCTpEMHUTENBHOE U TIOJIHOE YCKOPEHHE

17

[TepBriif 3akoH HptoToHa. UHEepLinanbHbIe
cuctembl otcuéra. [Tpunnumn
OTHOCUTENBbHOCTH [anumes.
HeunepuuanbHblie cUCTEMBI OTCUETA

https://resh.edu.ru/subject/lesson/
4717/start/270738/

18

Cuina. PaBHozelcTBytomas cuia. Bropoit
3akoH Hrerorona. Macca

19

B3aumopeiictue Ten. Tperuit 3akoH
Hrerorona

20

HpI/IHI_[I/Il'I CynepIro3nunuun CUuJl. Pemenue
3aJla4 Ha IPUMCHCHNC 3aKOHOB HeroTona

21

3akoH BCEMHUPHOI'O TATOTCHUA.
OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ nu
HHepTHOﬁ MacCChbl

https://resh.edu.ru/subject/lesson/
4718/start/47325/

22

Cuna TSDKECTH U yCKOpeHHe CBOOOHOTO
naIeHUst

23

Z[BI/I)KCHI/IC HEOECHBIX TCJ U UX
HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHYCCKasd CKOPOCThb. 3aKOHBI Kenﬂepa

24

Cuna ynpyroctu. 3akoH I'yka. Bec tena

https://resh.edu.ru/subject/lesson/
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4721 /start/47472/

25

Cuna tpenust. [Ipupoaa v BUAbI CUIT TPEHUS.
JIBH>KEHUE B )KUAKOCTH U ra3ze ¢ y4ETOM
CHUJIBI COTTPOTHUBIICHUSI CPEbI

https://resh.edu.ru/subject/lesson/
6289/start/47531/

26

Hasnenue. ['mapocratnuyeckoe AaBJICHUE.
Cuna Apxumena

https://resh.edu.ru/subject/lesson/
5896/start/47771/

27

AbcomotHO TBepaoe Teino. [loctynarensHoe
U BpallareiabHOE JABIKEHUE TBEPJOTO Teja

28

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaHIeHI/IH.
Tlneyo cusbl

https://resh.edu.ru/subject/lesson/
4720/start/270767/

29

CrnosxeHue cuil, NPUI0KEHHBIX K TBEPOMY
teny. LleHTp TsbkecTu Tena. Y cnoBus
paBHOBECHS TBEPJOTO Tea. Bubl
pPaBHOBECHSI

https://resh.edu.ru/subject/lesson/
4720/start/270767/

30

Pemrenue 3agau

31

KonTtponbHas padota o teme "JIlnHamuka.
Cratuka TBepaoro tena"

32

Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
MaTepHUaIbHBIX To4eK. LIeHTp Macc cuctembl
MaTepHUaIbHBIX TOYeK. TeopeMa o IBUKEHUH
LIEHTPa Macc

https://resh.edu.ru/subject/lesson/
5895/start/138339/

33

I/IMHYJ'IBC CHJIBI 1 UIBMCHCHHE UMITYJIbCa TECJIa.
3akoH COXpaHCHU UMITYJIbCA. PeakTuBHOC
JABUXKCHUC

https://resh.edu.ru/subject/lesson/
4719/start/8645/

34

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC O COXpaHCHHUH MOMCHTA
HUMITYJIbCA B ICHTPAJIBbHBIX IOJISAX

35

Pemenue 3amau

36

PabGora cunibl Ha MaJlOoM M Ha KOHEYHOM
NEpCMCIICHHUU. Fpa(bﬂqecxoe MMpEaACTaBJIICHUC
pa6OTH CUJIbI. MOIITHOCTh CHUIIBI

https://resh.edu.ru/subject/lesson/
6290/start/197453/

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
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MAaTEpPUAIbHON TOUKHU

HOTCHI.II/IEUIBHLIC U HCTIOTCHIUAJIbHBIC CUJIBI.

38 | IlorenumanbHas sHeprusi. Bropas
KOCMHYECKasi CKOPOCTh
Tperbst kocMudeckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 | UBMCHCHHEM MEXaHHYECKOU SHEePTUn
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW dSHEPTUU
Yupyrue v Heynpyrue CTOJTKHOBEHHUS.
40 | YpaBuenue bepHyim s upeanbHOM
KUJIKOCTH
a1 KonTtponbHas padoTa o Teme "3aKoHbI
COXpAaHEHUs B ME€XaHUKe"
PaspuTie npeacTanennuii 0 npupoze https://resh.edu.ru/subject/lesson/
42 | rernotel. OcHOBHEIE nooxeHnss MKT.
4722/start/47800/
Hudbdysus. BpoyHoBckoe nBmkeHne
43 S]:eppo;sgigf?g’afzzxﬁ:;liiiﬁ;P; https://resh.edu.ru/subject/lesson/
o 3731/start/47858/
B3aMMOJICMCTBUS YaCTHUII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 | KonnyectBo Bemectsa. [locrosHHas
ABoraapo
45 Temmeparypa. TermmoBoe paBHOBECHE. https://resh.edu.ru/subject/lesson/
Ikana Lenscus 5898/start/15462/
46 | Pemenue 3amay
47 | Vineansubiii ras. [a30Bbie 3aKOHbI https://resh.edu.ru/subject/lesson/
3731/start/47858/
48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3amau
49 | AGcomoTHas Temneparypa. 3akoH JlanpToHa
50 N3onponeccel B uaeanbHOM ra3e ¢
IMOCTOSTHHBIM KOJIUYSCTBOM BEIICCTBA
51 I'padmyeckoe npeacTaBiIeHe U30MPOILIECCOB:
M30TEpMa, U30X0pa, n306apa
52 | OcnoBHoe ypaBHeHne MKT https://resh.edu.ru/subject/lesson/
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6291/start/15491/

53

Pemenue 3amau

54

CBs3b a0COJIOTHOM TeMIepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOHN YHEPruel NoCTyNnaTeIbHOTo
TEIJIOBOTO JABM)KEHUS €€ 4acTHULl

55

O0001IeHME U CUCTEMATU3ALMS 3HAHUN 110
Teme "OcuoBel MKT"

56

Kontponsnas padota o reme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.
Bremnve 1 BHyTpeHHUE TapaMeTpBI.
[Tapametps! T/] cuctemsl kak cpeHue
3HA4YEHMS BEJIUYHH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBoJibHas penakcarus T /]
CUCTEMBbI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBust I(pUMEHUMOCTH 3TON MOJEIHN

60

YpaBuenue MenpeneeBa-Knanelipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEN SHEPTUu

61

BripaxkeHue st BHyTpeHHEH SHEpruu
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBa3ucratuueckue u HECTaTUYECKUE
MIPOLIECCHI

https://resh.edu.ru/subject/lesson/
5897/start/150904/

62

DnemMeHTapHas paboTa B TEPMOJMHAMHUKE.
Berauciienue paboThl 10 TpaduKy mpoiecca
Ha pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILIEHUs pabOThI

64

KOHBCKHI/IH, TCIUIONPOBOAHOCTD, U3JIYYCHHC

65

KoauuectBo Temnotsl. TenmoéMKkocTh Tena.
YaenpHas u MOJIIpHas TEIIOEMKOCTH



https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/

BEIIIECTBA. Y AeJIbHas TEII0Ta CropaHusa
TOIIJIMBA

66

Pacuér konmyecTBa TEIIOTHI IIPU
TeruIonepeiade

67

[Tonsitue 06 aguadarHom mporecce. IlepBbriii
3aKOH TCPpMOJUHAMHUKN

https://resh.edu.ru/subject/lesson/
4723/start/15578/

68

KonunuecTBo TemnoTel u paboTa Kak MepbI
U3MeHeHus BHyTpeHHel sHeprun T /1
CUCTEMBbI

69

BTtopoii 3akoH TepMOAUHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
Heo6patumocTh NpUpOTHBIX MPOIIECCOB

70

[TpuHIUIIBEI AEHCTBUS TEMJIOBBIX MAIIWH.
KII

https://resh.edu.ru/subject/lesson/
3763/start/160222/

71

MakcumanbHoe 3Hauenue KII. [ukn Kapuo

https://resh.edu.ru/subject/lesson/
3763/start/160222/

72

Pemrenue 3agau

73

DKOIOTHYECKHE ACIIEKTEI UCITOIb30BaAHUS
TEIUIOBLIX ABUrareiiei. TemioBoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

https://resh.edu.ru/subject/lesson/
3763/start/160222/

74

Pemrenue 3agau

75

O060011eHre U cUcTEMaTU3aLMs 3HAHUI 11O
teme "TepmoanHaMuka. TermioBble MAIIUHBI"

76

KontponbHas padoTa o Teme
"TepmoanHamuka. TernaoBbie MaliuHbI"

77

[TapooOpa3oBaHre U KOHICHCAIIHSL.
Hcnapenue u kunenue. Y aenbHas TEIIOTa
mapooOpa3oBaHUs

https://resh.edu.ru/subject/lesson/
4740/start/15521/

78

HacrilenHbie 1 HEHACKIIICHHbBIE I1aps.l.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AABJICHUSA HACBIIICHHOTO IIapa OT
TEMIICPATypPhbI, UX HE3aBUCUMOCTD OT 00BEMa
HACBIIIICHHOT'O I1apa. 3aBUCHMOCTb
TEMIICPATYpPhbI KUIICHUA OT OAABJICHUS B
KHUIAKOCTHU

https://resh.edu.ru/subject/lesson/
4740/start/15521/

79

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U

https://resh.edu.ru/subject/lesson/
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OTHOCHUTCJIbHAA BJIA)KHOCTb

4740/start/15521/

80

Pemenue 3amau

81

Teépnoe Teno. Kpucrannmueckue u
amop(dHbIe Tea. AHU30TPOIHUS CBOMCTB
KpUCTAJJIOB

https://resh.edu.ru/subject/lesson/
3741 /start/78610/

82

[TnaBnenue n kpucTamau3anus. Y aeibHast
TerioTa riasneHus. Cyonmumarus

83

Hedopmaruu TBEpIOTO Tena. Pactsokenue n
cxatue. Casur. Moayns FOnra. Ilpenen

yrapyrux jaedopmanmii

84

TermoBoe pacmmpeHne KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJieOaHUi YacTHUIl BEllecTBa

85

[IpeoGpa3zoBanue sHEpruu B Ga3oBbIX
nepexojax

86

YpaBHeHHE TEIJIOBOTO OanaHca

87

Pemrenue 3agau

88

[ToBepxHocTHOE HaTshxeHUe. KanusipHbie
siBJIeHUs. J[aBieHre oy MCKpUBJIECHHON
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyrna
Jlannaca

89

O060011eHre U cUcTEMaTU3aLMs 3HAHUI 11O
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBbIe Iepexoabl"

90

KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbie Mmepexobl”

91

DJIeKTpU3aIus Tell U €€ MPOsBICHUA.
DnekTpudeckuil 3apsa. /[Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
JURJIEKTPUKHU U TTOJTYIPOBOIHUKHI

https://resh.edu.ru/subject/lesson/
6293/start/160282/

92

OneMEHTApHBIN MIEKTPUIECKUI 3apsil.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

https://resh.edu.ru/subject/lesson/
6293/start/160282/

93

B3aumopenicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

https://resh.edu.ru/subject/lesson/
6293/start/160282/

94

Pemenue 3amau
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Dnekrpuyeckoe nose. Ero neiictBue Ha

% AIEKTPUICCKHUE 3aPSIJIbI
Hanpssk€HHOCTD IEKTPUYECKOTO OJIA.
[TpoOHbIif 3apsia. JInauM HANPSHKEHHOCTH https://resh.edu.ru/subject/lesson/
96
ANIEKTPUYECKOTO oJisi. OTHOPOAHOES 5899/start/48723/
AIIEKTPUYECKOE TI0JIE
[ToTeHIMaTBHOCTD AIEKTPOCTATUIESCKOTO https://resh.edu.ru/subject/lesson/
97
1oJisi. Pa3HOCTh OTCHIIMAIOB U HATIPSDKECHHE 5899/start/48723/
[ToTeHnManpHas SHEPTHS 3apsaa B
98 | anektpocTrarmueckoM none. [ToTeHmman
AJIEKTPOCTATUYECKOTO TTOJISI
CBs13b HANIPSDKEHHOCTH TIOJIS U PA3HOCTH
99 | MOTEHIMAJIOB JUTS 3JCKTPOCTATHICCKOTO
TOJIS
100 HpI/IHqun CYITEPTIO3UIINH IEKTPUICCKUX
noJieit
101 | Pemenue 3amau
102 [Tosie Toueynoro 3apsiaa. [lose paBHoMepHO
3apsOKEHHON chephl
[Tosre paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 | mapa. ITosie paBHOMEPHO 3apsHKEHHON
0ECKOHEUHOM TUIOCKOCTH
104 [TpoBOIHUKH B 3JEKTPOCTATHUECKOM TIOJIE.
YcioBue paBHOBECHS 3apsiI0B
105 JIMAJIEKTPUKY | TTOJTYIIPOBOJIHUKHU B
AIIEKTPOCTATUYECKOM TI0JIC
Konnencarop. D1ekTpo€MKOCTh i
106 KOHIfeHcaTorl)oa. BHeKTppoéMKOCTL IJIOCKOTO https://resh.edu. u/subject/lesson/
3753/start/48777/
KOHJICHCATOPa
107 | [NapannensHOE COEAMHEHNE KOHIEHCATOPOB https://vesh.edu.ru/subject/lesson/
3753/start/A8777/
108 [TocnenoBarenbHOE COEIMHEHUE https://resh.edu.ru/subject/lesson/
KOHJICHCAaTOPOB 3753/start/48777/
109 | DHeprus 3apsKEHHOr0 KOHJIEHCaTopa
110 | Pemenune 3amau
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JIBr>KeHME 3apsiKEHHOW YaCTHIIbI B

111 1
OJTHOPOJTHOM 3JICKTPHUUCCKOM T10JIC

112 | Pemenue 3amau 1

113 O060011IeHe U CUCTEMAaTH3aIUs 3HAHHUH 110 1
Teme "DieKTpruyueckoe mnoyie"
KonTtponsHast pabota o Teme

114 1
"DnekTpuueckoe mnojue"
Cwuna toxa. [TocTossHHBIN TOK. Y CIOBUS

115 | cymiecTBOBaHUS MOCTOSIHHOTO 1
AIIEKTPUUYECKOTO TOKA

116 | Mcrounuku Toka. Hampspkenne u 3/1C 1

117 3akon OMa I y9acTKa IEIH. 1 https://resh.edu.ru/subject/lesson/
DJIEKTPHUUECKOE COMPOTUBIICHHE 5901/start/48864/
3aBHCHMOCTD COITPOTHBIICHHS OJHOPOTHOTO

118 | mpoBOAHMKA OT €ro JTMHBI U TUIOMIAH 1
MOTIEPEYHOTO CCUCHUS
VY aenpHOE CONPOTUBIICHHE BEIIECTRA.

119 1
Pemrenue 3agau

120 [TocnenoBarenpHOE, MapauIeIbHOE, 1 https://resh.edu.ru/subject/lesson/
CMEIIaHHOE COCTMHCHHE TIPOBOHUKOB 5901/start/48864/

191 Pacq'eu'T Pa3BETBIIEHHBIX JICKTPHUCCKUX 1
nernei. [IpaBuna Kupxroda

122 | Pemenue 3amaq 1

123 PaboTa 371eKTpHYeCKOro ToKa. 3aKOH 1 https://resh.edu.ru/subject/lesson/
Jlxoyns —JleHna 4741/start/150960/

124 | Pemenue 3agau 1

195 MOIIHOCTB 3JIEKTPUUYECKOTO ToKa. Teroas 1 https://resh.edu.ru/subject/lesson/
MOIIHOCTb, BBIJICIIIEMAas Ha PE3UCTOPE 4741/start/150960/

126 | Pemenue 3amaq 1

197 OJIC 1 BHyTpEeHHEE CONPOTUBIICHHUE 1 https://resh.edu.ru/subject/lesson/
HCTOYHHKA TOKA 4741 /start/150960/

198 3axon Oma i MOJIHOM (3aMKHYTOM) 1 https://resh.edu.ru/subject/lesson/
AIIEKTPUYECKON 11eTIH 5900/start/49362/

129 | Pemenue 3anau 1

130 | MoImHOCTh UCTOYHHUKA TOKA 1
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131 | KopoTkoe 3aMbIKaHHE 1
132 | KongencaTop B LIeN MOCTOSTHHOTO TOKa 1
133 | Pemenwue 3agau 1
134 Pemenue 3a;1a11 o T"eMe "ITocTOSIHHBIN 1
AIEKTPUICCKHUI TOK
135 Pemenue 3a11ai1 o T"eMe "ITocTOSIHHBIN 1
AIEKTPUICCKHUI TOK
136 Pemenue 3a11ai1 o T"eMe "ITocTOSIHHBIN 1
IEKTPUICCKHUI TOK
137 O060061eHre 1 cucTeMaTu3alus 3HaHui 1o 1
teMe "TlocTOSIHHBIN 37eKTpUYecKuil TOK"
138 Kontponbnas padota o teme "TlocTosHHbIN 1
AIEKTPUYECKUN TOK"
DneKTpudYecKas MPOBOJUMOCTE PA3IMIHBIX i
139 BGHJ;GC"P;B. BHGKTpE‘-IeCIiII/Iﬁ TOK BpMeTannax. 1 htips://resh.edu.ru/subject/lesson/
3775/start/107857/
CBepX1IpOBOIUMOCTh
DNEeKTpUYECKUN TOK B pacTBOpax u .
140 pacrm:Bax BJIeKTpOJ'II/ITIz)B. 3a1?0H1>1 ®dapanes 1 https://resh.edu.u/subject/lesson/
6295/start/15636/
JUIS AIEKTPOIIH3a
https://resh.edu.ru/subject/lesson/
141 | DnexTpryecKuii TOK B rasax. Ilmasma 1 3787/start/197482/
142 DJIeKTpUUECKUi TOK B Bakyyme. BakyymHbie 1 https://resh.edu.ru/subject/lesson/
prOOPHI 3787/start/197482/
143 | DneKTpuUvecKuii TOK B MOJTYIPOBOJHUKAX 1
144 | TlonynpoBOAHUKOBBIE TPUOOPHI 1
Ou3nyecKuii MPakTUKyM 10 TEME
"N3mepeHue CUiibl TOKA U HAMIPSIKEHUS B
L[EMU TOCTOSTHHOTO TOKA MPY MOMOIIH
145 | AHAIOTOBBIX 1 U(POBBIX U3MEPUTENBHBIX 1
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii no ¢usuke. [pumepsr
n3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITBIOTEPHBIX JATYMKOB"
146 duznyeckuil NpakTukyMm 1o teme "M3ydyenne 1

HCPAaBHOMCPHOI'O ABWKXCHUSA C IICJIBIO
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OIpeJiesIeHUs MTHOBEHHOM ckopoctu"

147

Pu3N4eCcKUi MPAKTUKYM 110 TEME
"N3mepenue yCKOpeHuUs Ipu
IPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIIOCKOCTH' MITH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU"

148

@u3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydueHue ABUKEHU Tena,
OpOIIEHHOT0 rOPU30HTAIBHO"

149

duznyeckuil npakTukym no teme "M3yuenue
JBUKEHMSI TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO" Miun
"HccnenoBanre 3aBUCUMOCTH MTEPUOJIA
oOpallleHns KOHMYE€CKOro MasiTHUKa OT €ro
rapameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHune paBHOICHCTBYIONIEH CHIIBI ITPU
JBUKEHUH OpycKa MO HaKJIOHHON
mwrockoctu" wim "IIpoBepka TMIOTE3BI O
HE3aBHCHUMOCTHU BPEMEHU ABMKEHUS Opycka
110 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHUEe OT €ro Macchl"”

151

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
yIPYrOCTH, BOSHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3iie, oT ux aepopmanun”
win "M3yueHne ABMKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
JIErKui OJI0K"

152

Du3NYeCKUN MPAKTUKYM I10 TEME
"N3mepenue ko3dduimenTa TpeHus 1no
BEJIMYUHE YIII0BOTO KOd(ppHUIIMEeHTa
3apucumoctu FTp(N)" nnu "HccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM TJIOCKOCTH
C nepeMeHHbIM K03 durmenrom Tpenus"




unu "V3yueHue IBUKEHUs Tpy3a Ha BaLy C
TpeHuem"

153

Pu3NYEeCKUH IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUM paBHOBECHS
TBEPAOIO TEJa, UMEIOUIET0 OCh BpaleHus"
nin "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "U3yuenue
YCTOWYMBOCTU TBEPOTO TEJA, UMEIOILIETO
TIJIOIA]Th OTIOPHI"

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHune ummnynbca Teia no TOpMO3HOMY
nyru" win "V3mepenue cuibl TSIy,
CKOPOCTH MOJIENIN AJIEKTPOMOOMIIS U
MOIIHOCTH CHJIbI TATK'" nin "CpaBHEHUE
W3MEHEHUs UMITYJIbCA TeJIa C UMITYJIbCOM
cunbl" wim "HccnenoBanue coXpaHeHUs
HMITYJIbCA MIPHA YIPYIOM B3aUMOJIEUCTBUN"
nnu "M3MepeHne KHHETUYEeCKOW SHEPTUr
TeJia Mo TOPMO3HOMY ITyTH"

155

Du3nYeCKUil MpakTUKyM 110 TeMe "N3yuenne
M30TEPMHUYECKOTO Mpoliecca
(pexoMeHI0BaHO MCIIOIB30BaHUE TU(PPOBOI
naboparopun)" win "M3ydeHne n30X0pHOTO
nporecca" unu "M3ydenne n3o6apHoro
npouecca" unu "[IpoBepka ypaBHEHUS
COCTOSIHUS"

156

Ou3nyecKuii MPakTUKyM 1O TEME
"U3mepeHue yaenbHOM TeIoEMKOCTU" WIn
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTa" win "HcciienoBanue aquadaTtHoOro
npouecca" unu "M3ydeHue B3auMOCBSI3U
SHEPTUH MEKMOJIEKYIIIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTICHUS
JKUIKocTen"

157

@uznyeckuil NpakTuKkyM 1o teme "M3ydyenne
3aKOHOMEPHOCTEN HCTIapeHUs JKUAKOCTENH"
niu "M3MepeHue yneabHOU TEII0ThI




11aBsieHus abaa" iy "M3ydyenne cBOMCTB
HacChILLEHHBIX MapoB" niu "U3Mepenue
a0COJIIOTHON BIAXKHOCTH BO3/lyXa U OLIEHKA
Macchl 1apoB B nometneHun". Msmepenne
K02 (UIMEHTa TOBEPXHOCTHOTO HATSHKCHHUS

158

Pu3NYEeCKU IPAKTUKYM 110 TEME
"Habnroenue nmpeBpanieHus SHePrun
3apsKEHHOTO KOHAEHCATOPa B SHEPIUIO
n3nydeHus ceronuona” unum "Nsydyenue
MPOTEKaHUs TOKa B LIETH, COJICpHKAIIEH
koHneHcarop" wim "Pacnpenenenne
Pa3HOCTH NMOTEHIMAJIOB (HAIIPSDKEHUS) TIpU
MIOCJIEJOBATEILHOM COEIMHEHUU
KOHJIEHCATOPOB"

159

@u3N4ecKuil TPAKTUKYM I10 TEME
"HccneqoBanye CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3Mepenune yenpHoro
COIPOTHUBIICHHS TPOBOJHUKOB" WIIH
"UccneqoBanye 3aBUCUMOCTH CUJIBI TOKA OT
HanpsHKEHUs 7151 JTaMIIbl HaKaJliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenune anexrponanza uimu
"M3mepenue 3apsiga 0JJHOBAJIEHTHOTO HOHA"
niny "Hccnenosanue 3aBUCUMOCTHU
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHsITHE BOJBT-
aMIIEPHOM XapaKTEePUCTUKHU auoja"

161

PesepBHsiit ypok. O6001IeHE U
CUCTEeMaTH3allMsl 3HAaHHi 110 TeMe
"Kunemartuka"

162

PesepBHrlit ypok. O6001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
" Ilmaamuka"

163

PesepBHrlit ypok. O600IeHNE U
cucTeMaTu3aiusa 3HaHui mo teme "CraTruka
TBEpAOro rena”

164

PesepBHelit ypok. O600IIeHNE U




cUCTEMATHU3AIUA 3HAHUH 110 TeMe "3aKOHEI
COXPAHEHHUS B MEXaHUKe"

PesepBHriit ypok. O600mICHNE 1
165 | cucremaruzarus 3HaHUA 0 TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOUN Teopun"

Pesepubriit ypok. O60011eHUE 1
166 | cuctemaru3arys 3HAHUH 110 TEME
"TepmoauHamuka. TergoBsie MaliuHb"

PesepBubiit ypok. O60011eHNE 1
CHCTEMAaTU3alMs 3HaHUH 10 TeMe
"ArperatHple COCTOSIHUSI BEIIECTBA.
dazoBble Iepexoap"

167

PesepBubrit ypok. O6001eHNE 1
168 | cucTemaru3arys 3HAHUH 110 TEMe
"Dnexrpuyeckoe noie"

PeseprubIit ypok. O6001eHNEe 1
169 | cucTemaru3arys 3HAHUH 110 TEMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

PeseprubIit ypok. O6001eHNE 1
170 | cucremaTuzanus 3Hanui 1Mo Teme "ToKH B
pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8

16

11 KIJACC

Tema ypoka

KoanuecTBo 4acos

Jara
HU3yYeHHUS

KonTpoabHubie

Bcero
padoTbI

IIpakT4yeck
e padoThbl

Ilnan | ®Pakr

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

BzauMmoaelicTBHe MOCTOSHHBIX MarHUTOB

1 U IIPOBOJHUKOB C TOKOM. MaruutHoe 1
nosie. I'unoresa Ammnepa
Bekrop maruuTHON MHAYKUMK. [IpyuHimn

2 CYIIEpPIIO3ULIMU MarHUTHBIX NOJeH. JInaumn 1

MarHUTHOW MHIYKIIUU




MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.

3 OmnbIT Opcrena !
4 Cutna Amriepa, eé HATIpABJICHHE 1 MOYITh 1 https://resh.edu.ru/subject/less
’ on/3806/start/46748/

5 Pemenue 3amau 1

5 [Tpumenenue 3akona Ammepa. 1 https://resh.edu.ru/subject/less
DIEKTPOU3MEPHUTEIIbHBIC TPHOOPHI on/5902/start/8703/

7 ﬁggingéﬂfgﬁ’ezz: :;Ej;gi?g; IflaCTI/IHI)I 1 https://resh.edu.ru/subject/less
B OJIHOPOJTHOM MAarHUTHOM I10JIE on/3806/start/46748/

8 Pemenne 3amau 1

9 Pa6ora cuiel Jlopenma 1

10 Pemienne 3amau 1

11 MarsuTHOE T0JIe B BEIIECTBE. 1 https://resh.edu.ru/subject/less
deppoMarHeTHKH, Mapa- U JMaMarHeTHKH on/5902/start/8703/

12 OcCHOBHBIE CBOWCTBA (heppPOMArHETUKOB. 1 https://resh.edu.ru/subject/less
[Tpumenenne heppoMarHeTHKOB on/5902/start/8703/

13 Peme"HI/Ie 3a7ad4 1o TeMe "MargurtHoe 1
moJjie

14 Peme"HI/Ie 3a7ad4 1o TeMe "MargurtHoe 1
moJjie
SIBiieHuE 2IEKTPOMArHUTHON WHTYKIIHH. https://resh.edu.ru/subject/less

15 IToTok BEKTOpa MarHUTHOW MH/IYKIIUH 1 on/4908/start/

https://resh.edu.ru/subject/less

16 IC unpyKimn 1 on£1908/start/ I

17 3aKOH 3JEKTPOMArHUTHON HHIyKIIUH 1 https://resh.edu.ru/subject/less
dapanes on/4908/start/
BuxpeBoe anekrpudeckoe mose. Toku

18 1
dyko

19 O/1C nHAyKIMU B OBUOKYILHUXCS 1
MIPOBOJTHUKAX

20 Pemenue 3amau 1

21 [IpaBuso Jlenna 1

29 WupyktuBHOCTH. Karymika 1 https://resh.edu.ru/subject/less

HHAYKTUBHOCTH B ICIIH ITOCTOAHHOI'O

on/5905/start/46858/
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TOKa

SAsnenue camounaykiuu. J/C

https://resh.edu.ru/subject/less

23 CaMOWHTyKIIHH on/5905/start/46858/
24 DHeprus MarHUTHOTO TIOJIST KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IoJie
25 Pemenue 3amau
26 O0o01IeHre U cHCTeMaTH3alus 3HaHU !
1o Teme "DNeKTpoJMHaMHKa"
27 KonTposnbHas paboTa no teme
"JnexTpoauHaMuKa"
28 Konebarenpnas cucrema. CBOOOTHBIE https://resh.edu.ru/subject/less
KoJsieOanus. ["lapMOHUYecKHe KoJicOaHus on/4907/start/78497/
29 Kunematuueckoe 1 fUHaAMHYECKOE
OTIMICaHWE KOJICOATECIbHBIX JBUKCHHMA
DHepreTudeckoe onucanue. BeiBo
JTMHAMHYECKOTO OIHCAHUS
30 TapMOHHYECKHUX KOJIEOaHUW U3 UX
SHEPreTHYECKOro U KHHEMaTHYeCKOTO
OTHCAaHUSA
31 Amruutyna u dasza konebaHuit
[Tepuona u yactora konebanuii. [lepron
MAaJIBIX CBOOOJHBIX KOJI€OaHUNI
32 MaTeMaTH4ecKoro MastHuka. [lepuos
CBOOOJIHBIX KOJIEOAHUH TTPY)KHHHOTO
MasiTHUKa
33 3aryxaromue kojeOanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc
34 ABTOKOJICOAHUS
35 Pewenue 3amay
Ypok-koHpepenus "MexaHudeckue
36 | konebGaHMs B MYy3bIKAJIBbHBIX
MHCTpyMeHTax"
37 O06o0061eHre u cucTeMaTu3alus 3HaHu’
o reme "MexaHnueckue koneOaHus"
38 | DnekTpoMarHUTHbIE KOJIeOaHuUsI. https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/5903/start/46945/

KonebarenbHbIi KOHTYD

on/5903/start/46945/

®opmyna Tomcona. CBsi3b aMILTUTY IbI

https://resh.edu.ru/subject/less

39 | 3apsa KOHJEHCATOpa ¢ aMIUTUTY 10N on/5903/start/46945/
CHJIBI TOKA B KOJIEOATEIIBHOM KOHTYpE
40 3aKOH COXpaHEHUs PHEPTUH B HICATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarollue IeKTPOMarHuTHbIE
41 KoJeOanus. BeiHyXIeHHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHMs
42 [MepemenHnsIit Tok. Pesucrop u https://resh.edu.ru/subject/less
KOHJICHCATOP B 11U NIEPEMEHHOT0 TOKa on/4909/start/47006/
43 KaTyiika WHIYKTHBHOCTH B LICITH https://resh.edu.ru/subject/less
MePEMEHHOT0 TOKa on/5904/start/72014/
44 3akon OMa Jytst SIEKTPUUYECKOM TIenn
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNE
CHJIBI TOKA W HANPSDKEHUS
46 Pe3onaHC B 25IeKTpUUECKON 1eTH
47 Pemenue 3amay
NneansHbIif Tpancopmarop.
48 [IpousBoicTBO, TIEpeaya u MOTpeOICHHE
AIIEKTPUYECKOW PHEPTUU
DKOJIOTUYECKHE PUCKU TTPU TIPOU3BOJICTBE
49 | PVEKTPOSHEPruH. KynbTypa
WCTIOJIb30BAHUS JICKTPOIHEPTHH B
MOBCETHCBHOM JKU3HU
50 Pewenue 3amay
51 Pewenue 3amay
52 O06o0011eHre U cucTeMaTu3aus 3HaHUN
10 TeMe "DJIeKTpOMarHuTHbIE KojieOaHus "
53 MexaHnuecKre BOJIHbI. XapaKTepUCTUKU https://resh.edu.ru/subject/less
MEXaHUYECKUX BOITH on/3795/start/270796/
54 CBoiicTBa MEXaHMYECKUX BOJIH
55 | 3ByK. XapakTEepUCTHKH 3ByKa



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
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WudpasByk u ynbrpassyk. LllymoBoe

56 3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl
o7 Pemenue 3anau
58 DNeKTpOMAarHuTHEIE BOJHBL. M3nydyeHue https://resh.edu.ru/subject/less
AJIEKTPOMATHUTHBIX BOJIH on/4913/start/47383/
59 DHeprust 3JeKTPOMArHUTHBIX BOJIH. https://resh.edu.ru/subject/less
CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH on/4913/start/47383/
Ik KTPOMArHUTHBIX BOJIH. .
60 Hpnalj/II:HaéI}fHeI;?IeiTpOMarHHTEEIX BOJIH B https://resh.edu.u/subject/less
on/4915/start/47443/
TEXHUKE U OBITY
[TpUHIMITB PAUOCBS3H U TCICBHICHUS. https://resh.edu.ru/subject/less
61 | Paguonoxanus. DIEeKTPOMarHUTHO® on/4915/start/47443/
3arpsi3sHEHUE OKPY)KAIOIICH Cpe/Ibl
KonTponbhas pabora no teme
62
"Konebanus u BOJHBI"
63 CseT. 3aKOH MPSIMOJIMHEHHOTO https://resh.edu.ru/subject/less
pacnpoCcTpaHeHHs CBEeTa on/4914/start/47590/
64 Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacIpOCTPaHEHUS CBETa
65 Otpaxxenue csera. [lnockoe 3epkao.
Cdepuueckoe 3epkajo
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHTEJIbHBIN TTOKA3aTeb
66 npenomiienus. [ToaHoe BHyTpeHHEE
oTpaxeHnue. [IpeneabHblid yroJ mojgHoTro
BHYTPEHHETO OTPaKCHHS
67 Perienue 3a1a4 Ha IPUMEHEHUE 3aKOHOB
OTpaKEHHMsI U TIPEIIOMIICHHSI CBETa
68 Xon nydeit B mpusme. Jlucnepcus cera.
CnoxxHbIN cocTaB Oenoro ceera. Llper
69 JIun3el. DOKyCHOE PACCTOSHUE U https://resh.edu.ru/subject/less
OTITUYECKAs CHJIA JIMH3BI on/3843/start/270825/
70 [TocTpoenue n3o0pakeHui B IMH3aX U UX https://resh.edu.ru/subject/less
cUCTeMax. YBEIWYCHHE JTUH3BI on/3843/start/270825/
71 Pemenue 3a1au Ha MOCTpoeHUE https://resh.edu.ru/subject/less

H306p&)l(€HHI>i, MOJIY4aCMbIX C IOMOIIBIO

on/3843/start/270825/
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JINH3

72 I'na3 kak onTuyeckas cucreMa 1
73 Pemenue 3anad. [Tpenenpl IPUMEHUMOCTH 1
T€OMETPUYECKON ONTHUKH
74 | CkopocTb CBETa U METO/Ibl €€ U3MEPEHUS 1
75 | Jlncmepens crera 1 https://resh.edu.ru/subject/less
on/3818/start/47999/
76 | Wnrepdeperms creta 1 https://resh.edu.ru/subject/less
on/5906/start/197573/
77 KorepenTHble HCTOYHUKH. Y CIIOBUS 1
HaOJIOJICHUS] MAKCUMYMOB 1 MUHUMYMOB
78 Pemenne 3amau 1
79 | [Ipumenenune naTEphEPEHITNH 1
https://resh.edu.ru/subject/less
80 | /lndpaiuns crera . 0n/3866/5tart/ 151456/
. https://resh.edu.ru/subject/less
gl | AWMpaKimonHas pemerka. Yenosne 1 on/3866/start/151456/
HaOIIOZCHUS TJIABHBIX MAKCUMYMOB
82 Pemenue 3amay 1
83 [TomepedHOCTH CBETOBBIX BOJIH. 1 https://resh.edu.ru/subject/less
[Monspuzanus ceTa on/3853/start/48173/
84 Pemtenue 3amay 1
85 CBETOBBIC SIBJICHHS B IPUPOJIC 1
86 O00011eHre U cucTeMaTU3alus 3HAHUN 1
mo teme "OnTtuka"
87 KonTpospHas paborta o Teme «OnTHKa 1
['paHMIIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKU. 3aKOHBI SJIEKTPOAMHAMUKHU U 1
MIPUHIIUI OTHOCUTENBHOCTH
89 [Toctynatsl crienuaibHOW TEOPHU 1 https://resh.edu.ru/subject/less
OTHOCHTEILHOCTH on/5907/start/48231/
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
90 IIpeo6pazoBanus Jlopenma. Ycinosue 1

NMPUYNHHOCTH. OTHOCUTENHHOCTh
OJHOBPCMCHHOCTH. 38.MCI[J'ICHI/IG BpEMCHHA
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1 COKpAIICHUC NJIMHBI

DHeprus U UMIYJbC PEISITUBUCTCKON

https://resh.edu.ru/subject/less

N | vacrams 0n/4916/start/290363/
92 g:;j;ﬂ“}:iiilg;fg;ﬁf gﬁggﬁ;w https://resh.edu.ru/subject/less
HoKOS 0n/4916/start/290363/
93 | PaBHOBECHOE TEILUIOBOE U3ITydEHHUE
94 3akoH cMmernienns Buna
https://resh.edu.ru/subject/less
95 I'umotesza M. ITnanka o kBanTax. @OTOHEI on/3878/start/48318/
96 | Dmepris u umMmybe hoTOHA https://resh.edu.ru/subject/less
on/3878/start/48318/
97 dotoaddext. OnbiThl A. I'. Cronerona. https://resh.edu.ru/subject/less
3akonbl hoTod(deKTa on/4917/start/197790/
o |y
on/4917/start/197790/
dhoTtorddekra
99 JaBnerue cBeta. OnbiTel [1. H. JIeOGeneBa 22%58/7/52?&?328? {Sg;blectlless
100 | BomHOBBIE CBOIICTBA YaCTHI]
Bousnsl ne bpoitis. JlnmuHa BoJHBI 1€
101 | Bpoiins u pa3mepsl 00J1aCTH JOKAIH3AIUN
JBYDKYIIEHUCS YaCTHIIBI
102 | Kopriycky pHo-BoTHOBOM Ayt https://resh.edu.ru/subject/less
on/3853/start/
103 | Judpakums >JeKTPOHOB Ha KPUCTAJLIAX
Crnenuuka u3mMepeHuit B MUKPOMUDPE.
104 | CooTHoOIICHHUS HEOTIPEACIEHHOCTEH
I'eitzenbepra
105 | Pemenue rpaguueckux 3agau
106 | Pemenue pacu€THBIX 3a/1a4
KonTtponpHas padota o Temam: "OCHOBBI
107 | CTO", "KopmycKymsipHO-BOJHOBOM
nyanuszm"
108 | OmbITHI O UCCIETOBAHUIO CTPOCHUS https://resh.edu.ru/subject/less
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aroma. [InmanerapHas MoOzeb aToMa
Pesepdopna

on/3910/start/48347/

109

ITocrynater bopa

https://resh.edu.ru/subject/less
on/5908/start/197851/

110

Buast ciektpoB. CriekTp ypoBHE#
SHEPIrHH aTOMa BOJAOPOAA

111

CnoHTaHHOE H BBIHYX/ICHHOC HU3JIYYCHHC
CBCTa

https://resh.edu.ru/subject/less
on/3889/start/

112

Jlazep

113

Hyxnonnas mozaens sinpa ['eiizenOepra-

MBaHeHKo. 3apsi ¥ MacCOBOE YUCIIO Apa.

N3oTtonsl. PagnoaktuBHOCTE

https://resh.edu.ru/subject/less
on/3889/start/

114

3aKoH paJMOaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOLIETO U3ITy4EHUS.
Bnusinue pagnoakTUBHOCTH Ha KUBBIE
opranusmsl. /lozumerpus

115

DHeprus CBA3M HYKJIOHOB B SiIpe.
Anepubie cunbl. JlepekT Macchl sapa.
SnepHbie peakuuu. SAnepHble peaKTOPBHI.
[Tpobmems! ympaBiasieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKHE
aCMeKThl Pa3BUTHUS SJEPHOMN SHEPreTUKU

https://resh.edu.ru/subject/less

on/4918/start/

116

MeToapl perucTpayy U UCCIeI0BaHMS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.
bapuoHb1, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHON MOJIEH.
KBapk-TirooHHas MOJIeb aJpOHOB

https://resh.edu.ru/subject/less

on/5909/start/48492/

117

®dwuzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHas marepust U TEMHas
sHeprusi. EnuHcTBO pusnveckoil KapTHHBI
MHpa

118

OTalbl Pa3BUTHA aCTPOHOMMUMU. 3HadeHue
ACTPOHOMHHU

119

HpI/IMCHI/IMOCTB 3aKOHOB (I)I/ISI/IKI/I JJIA
0OBsICHEHHS Mpupoabl KOCMUYCCKUX



https://resh.edu.ru/subject/lesson/3910/start/48347/
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00BEKTOB. MeTObl aCTPOHOMUYECKUX
HUCCIIENOBAHUN

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
panuoTeecKoIbl, BHeaTMoc(epHas
aCTPOHOMHS

121

Bun 3B€3anoro Heba. Co3Be3aus, spkue
3Bé3)II)I, IJIaHETHI, UX BUAUMOC IBHUKCHUC

122

Couneuynas cucrema. Comaie. ConHeunas
akTUBHOCTH. McTounuk sHeprun CorHia
U 3BE3]I

https://resh.edu.ru/subject/less

on/3918/start/48521/

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jlnarpamma "creKTpaabHbINA KJ1acc —
CBETUMOCTB"

https://resh.edu.ru/subject/less

on/5910/start/280701/

124

3Be3 bl INIaBHOM MOCIIEA0BATENHLHOCTH

https://resh.edu.ru/subject/less
on/5910/start/280701/

125

BnyrpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIe MPeCTaBIECHUS O
IIPOUCXOXKACHUN 1 3Boronnu CoslHIa U
3BE3. DTallbl )KU3HU 3BE3]D

https://resh.edu.ru/subject/less
on/5910/start/280701/

126

Mnineunsiit [Iyte — Hama ["anaktuka.
Tunsl ranaktuk. YEpHbBIE IBIPHI B siApPAX
raJIakTUK

https://resh.edu.ru/subject/less

on/4935/start/290420/

127

Bcenennas. Pacmiupenne BeeneHHOiM.
3akon Xa06ma. Teopus bosbIoro
B3pbIBa. PeslnkTOBOE M3ITydyeHUE

128

Macmrabnas ctpykrypa Beenennoii.
MerarajiakTuka

https://resh.edu.ru/subject/less
on/4937/start/197941/

129

Hepeménnsie npoOieMbl acTpOHOMUU

130

Ou3nyecKuii MPakTUKyM 10 TEME
"HccmeqoBaHue MArHUTHOTO TTOJIS
MMOCTOSTHHBIX MarHUTOB'" MJIH
"UccnemoBaHue CBOMCTB
¢deppomarneruko" win "HccnenoBanue
JEUCTBUS MOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

Pu3nYeCKUi MPAKTUKYM 110 TEME
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"N3mepenue cuiibl AMiiepa" uiu
"N3ydyeHue 3aBUCUMOCTH CHJIbI AMIiepa
oT cuibl Toka" uinm "Onpenenenue
MarHUTHON UHAYKIMU Ha OCHOBE
u3MepeHus cuiibl Ammepa"

132

@u3NYEeCKU PAKTUKYM 110 TEME
"HcceqoBaHue sIBICHUS
AIEKTPOMArHUTHOW MHIYKIIUU'" W
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHUTHOTO HOs"

133

®uU3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS CAMOMHIYKITUN"
unu "Coopka Moienu
2JIEKTPOMAarHUTHOIO reHeparopa’

134

Pu3NYeCKUil IPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUN B IPYKUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COETUHEHHBIE
KOHJICHCATOP, KaTYIIKY ¥ pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB
CBETa B 1IENH IEPEMEHHOTr0 ToKa"

137

dusnuecKuil MpakTUKYM 10 TEMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnuecKuil MpakTUKYM 110 TEMe
"N3mepenune nokasaTelis MpeIoMIICHUS
crexna" win "llonyyenne n3o6paxeHus B
CUCTEME M3 INIOCKOTO 3€pKajia U JIMH3bI"

139

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha mpumepe
x*uakux uH3)" wim "M3Mepenne




(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIINX
H3"

140

Pu3N4EeCKUH PAKTUKYM 110 TEME
"Hab6monenue audpakuuu,
uHTephEPEHINH U TOJSIpU3aIui cBeTa"

141

®u3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SJHEPTUU
PENATUBUCTCKUX YacTUll (110
¢doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 10Jie)"

142

®u3NYEeCKU NIPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe uccienoBanus Goroaddexra"
"HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOMO OT HANpsLDKEHU "

143

Pu3NYeCcKUil IPAKTUKYM IO TEME
"HccnenoBaHue CIeKTpa pa3peskKeHHOTO
aTOMapHOI0 BOJIOPOJA U U3MEpPEHNE
noctosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
KCIOJIb30BAHUEM JIO3UMETpA" WU
"N3yueHue MmoriomneHus: OeTa-4acTuil
alfoMUHNEM"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabGaroneuus 38€31H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJ1s1 OTIPEICICHUS
MMOJIO)KEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nomymapus u sipkue 3BE3/pl"
win "Habmonenus B Teneckon JIyHsl,
IJIAHET, TYMAHHOCTEN U 3BE3JHBIX
CKOIIJICHUI"

146

O0001IeHHE U CUCTEMATU3ALNS 3HAHUNA.
PoJib GU3MKK ¥ aCTPOHOMUH B




SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
COLIMAIBHOM U 3TUYECKOM chepax
NESATeIIbHOCTH YEJIOBEKa

147

O06o001IeHne U CUCTeMAaTU3AIHs 3HAHUH.
Ponb u MecTo pu3MKM U ACTPOHOMUU B
COBPEMEHHOM HAYYHOM KapTUHE MUpa

148

OO0o0menne u cucreMaTu3anys 3HaHuH.
Pounb ¢puznveckoit Teopun B
(hopMUpPOBaHUU TIPEACTABICHUN O
(u3nyeckoi KapTUHE MUPa, MECTO
¢u3nyeckoil KapTUHBI MHUpa B 00IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTABICHUN O TPUPOJIE

149

OO000IIIEHNE U CUCTEMATH3AIlNs 3HAHWH
oo teme "Kunemaruka"

150

OO000IIIEHNE U CUCTEMATH3AIlNs 3HAHUH
oo teme "Kunemaruka"

151

O0001IeHre U cucTeMaTU3alis 3HAHUN
mo teme "Inaamuka"

152

O00011eHre U cucTeMaTU3alus 3HAHUH
no teme "CraTuka TBeporo tema"

153

O00011eHre U cucTeMaTU3alus 3HAHUN
1o TeMe "3aKOoHbI COXpaHEHHUS B
MexaHuke"

154

O00011IeHre U cucTeMaTU3alus 3HaHUN
110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOM Teopun"

155

O00011eHre U cucTeEMaTU3aLus 3HAHUN
o Teme "TepmoanHamuka. TerioBbie
MaIuaer"

156

O06o0011eHne U cucTeMaTu3alus 3HaHUN
1o Teme "ArperatHbie COCTOSIHUS
BemecTBa. as3oBbie nepexoap!”

157

O00011IeHIE U CUCTEMATHU3AIUS 3HAHUN
1o Teme "DnekrTpuieckoe noje"

158

O0001IeHNE U cUCTEMATU3ALUs 3HAHUN




110 TeMe "I1oCTOSIHHBIN 2IeKTpUUECKUi
TOK"

159

O06o001IeHne U cucTeMaTu3aus 3HaHUN
1o reMe "Toku B pa3nuuHbIX cpeaax”

160

O0001IeHME U CUCTEMATU3ALIUS 3HAHUN
o Teme "MaruautHoe noJie"

161

Pesepubiit ypok. O60011eHNE 1
cHCTEMAaTHU3aLMs 3HAHHUI 110 TEME
"DJIeKTpOMarHuTHAsE UHIYKIUs"

162

PesepBubiit ypok. O60011eHNE 1
CHCTEMATH3aIMs 3HAaHUI [0 TeEME
"Mexaandeckue kojaeoanus"”

163

PesepBubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH TI0 TeMe
"DJIeKTpOMarHUTHBIE KoieOanus"

164

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TEME
"MexaHU4eCKHE U AIEKTPOMArHUTHBIE
BOJIHBI"

165

PeseprubIit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 10 TeMe
"OnTuka"

166

PesepBubIit ypok. O600mIEeHNEe 1
cUCTeMaTH3alusl 3HAaHH 110 TeMe
"OcnoBsl CTO"

167

PesepBHsiit ypok. O6001IeHE U
cucTeMaTHh3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM yanu3m"

168

PesepBHsiit ypok. O6001IeHE U
CUCTEeMaTH3allksl 3HAaHH 110 TeMe
"®usuka aroma"

169

PesepBHrlit ypok. O6001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

"du3uKa aTOMHOTO S/Ipa U JIEMEHTaPHBIX

vactul"”

170

PesepBHbiit ypok. O000IIeHNE U




cHCTEeMaTH3alMs 3HaHUH 110 TeMe
"DneMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

» ®usuka (B 2 yactax), 10 knace/ I'enaenmreitn JI.3., bynarosa A.A., Kopuunses WU.H., Komkuna A.B.; non pexakuueid Opnosa B. A.,
O6miecTBO ¢ orpannyeHHO# oTBeTCTBEHHOCTHIO « BUHOM. JlaGopatopus 3Hanui»; AkunonepHoe ooiiectBo «M31arenbeTBo
«IIpocBemenue»

» Gusuka (B 2 yactax), 11 knace/ I'enaenmreitn JI.O., bynarosa A.A., Kopaunbes U.H., Komkuna A.B.; mon pengakuueit Opnosa B.A.,
O6miecTBO ¢ orpannyeHHO# oTBeTCTBEHHOCThIO « BUHOM. JlaGopatopus 3HaHui»; AkuinonepHoe ooiectBo «M3aarenbeTBo
«ITpocBemenue»

METOAUYECKHUE MATEPUAJIbBI U151 YYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/
https://edsoo.ru/mr-fizika/
https://uchitel.club/fgos/fgos-fizika

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/
http://fcior.edu.ru/catalog.page
http://phys.reshuege.ru/
http://phys.sdamgia.ru/
http://class-fizika.narod.ru/index.htm
https://www.yaklass.ru/
https://resh.edu.ru/
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