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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MpOrpammbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MporpaMMbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmsanusix Poccuiickoit  ®enepanuu, pean3ylONIMX OCHOBHBIE 00pa3oBaTelIbHbIC
MIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
peaMeTa ¢ y4€ToOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTHKHM y4EOHOT 0 Ipoliecca,
BO3paCTHBIX 0cOOeHHOCTEH oOyuaromuxcs. [Iporpamma o gusuke 1aét npeacraBicHue o HENsX,
coJiep>kaHuu, o01el cTpateruy oO0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUYaIOLIUXCS CPEICTBAMU
yaeOHoro npeameta «Puszuka» Ha yriyOiaEHHOM YpOBHE.

N3yuenne kypca QHU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET PEATM30BaTh 33qaud
npodecCHOHANBHOM OpPHEHTAllMK, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSBICHUS CBOUX
WUHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Ui  TPOJOJDKEHUsT OO0pa3oBaHHMsI B OpPraHM3alusAX MpOo(hecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3yldbTaThl OCBOCHUS Kypca
(bu3KKYM Ha YPOBHE CpEAHEro 00IIero 00pa3oBaHUs: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHbBIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JMYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJbTaTaM OO0YyYaroIMXCs, OCBOMBIIMX
nporpaMmy no (uU3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMMEeT MPUMEPHBIM XapakTep M MOXET ObITh HCHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Y4WUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJU3alUd PA3IMYHBIX METOJWYECKHUX TOAXOIO0B K
IpernoiaBaHuio (HU3UKK Ha YIITyOJIE€HHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM MHpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesHsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00y4aroierocs, B popMUpOBaHUE YMEHUIN
PUMEHATh HAyYHbII METO]I TTO3HAHUS MPH BBHITOJIHEHUN UMHU YU€OHBIX UCCIICOBAHUIM.



B ocHOBYy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3HMKHU, BKIIOYAET KAaK BOIMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku 00beInHEH BOKPYT
¢usuueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTAPHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS QU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoen npuknaonou nanpasnennocmu. Kypc pusuku yriyoaéHHOro ypoBHS npernogaraet
3HAKOMCTBO C IIUPOKHUM KPYIOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX TMPHIOKEHHNH H3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTABICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoesa 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS SJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIEHHs MPoOIeM palliOHAIBHOTO MPUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (U3HKE TOJDKHO OBITH MOCTPOCHO Ha MPUHIUIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX TPUHIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{ist yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
9KCIIEPUMEHTA, BKIIOYAIONIET0 (DPOHTANBHBIE YYEHHUYECKHE OMNBITHI MPU HM3y4YEHUH HOBOTO
MaTepuaia, JabopaTtopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI JiBa crioco0a
peanuzanuu (pU3NIEeCcKoro NpakTUKyma. B iepBoM citydae npakTUKyM MPOBOJAUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOJAMM B KA JI0M U3 3TUX Ki1accoB. Bropoii
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom moa paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIBbHOE HCCIEOBAHUE, KOTOpPO€ TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOro, 00001EHHOT0 B11a O€3 MOIIAaroBOil HHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHHUKaMU 00pa30oBaTENIbHOTO Ipoliecca MUCXOAs U3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TNpPsSIMblE M KOCBEHHbBIE
U3MEpEHUs, MCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAaHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEelIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUI PacYETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIONIME TPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3nenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (PU3UUECKUX SBICHUH U MPOLIECCOB B OKPYXKAIOLIEH >KU3HH, TpeOyromue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs OJDKEH HM3y4aThCs B YCIOBHUSIX IMPEAMETHOTO KaOmHera. B kaOunere
(GU3UKU TOJDKHO OBITh HEOOXOAUMOE JIA00OPATOPHOE 00OPYIOBAHUE JUTSI BBITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3HMKe YYeHHYECKHUX OIBITOB, Ja0OpaTOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECICUMBACT IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3MKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOIECCOB,
HIMIIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHIA.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBacTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckne KOMIUICKTHI JIAOOpaTOPHOTO OOOpYIOBaHHS JIOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUYAIOIIUXCS K HAYYHOMY U3YUCHHUIO TIPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pe3yjbTaTa M3yYCHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMEpOBaHUE MPEICTABICHHUH O POJIM (PU3HUKH ISl pa3BUTHSI APYTHMX €CTECTBECHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTiokeHne STHX Iesel o0ecTieYrBaeTcsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopmMEpoBaHHE YMEHUH PUMEHATh TEOPETHUECKUE 3HAHUS IS O0BSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HHU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CAMOCTOSITENIFHOE CO3/MaHue (QU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEFHOTO IUTAHUPOBAHUS W TPOBEACHUS (DU3MIECKHX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE UHTEpEca K chepam npodecCHOHATTLHON ACSITEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusmMu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUEHUST YI€OHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro o0Imero o0pa3oBaHusi BEIOUPACTCS 00Y4arONIMMHUCS,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE O0pa3oBaHMs 10 CHEHHAIBHOCTSIM (PU3HKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaEHHBIA ypOBEHb) HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamme 1o Gpu3MKe nepeueHb Ja00paTOPHBIX U MPAKTUICCKUX paOOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA PUPOBI.

Odusuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl n3mepeHus: GU3NYECKUX BEJIUYHMH (aHAJTOTOBble U LU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pu3NUeCKUX SIBJICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPI0E TEJI0, UACAIbHAS )KUIKOCTh, UACAIbHBIN a3, TOYCUHBIN 3apsn). [ unoreza. dusndeckuii
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, nPAKMuUKym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B EMH TOCTOSIHHOTO TOKa IIPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mMepeHus GpUNIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIHMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE N paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHOW TOUYKU OT BpEMEHH U UX TpauKu.

CBobomHoe majeHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BPEMEHH U UX rpaduKu.

KpuBonnHeliHoe 1BUKeHUE. [[BUKeHNE MaTepUuaIbHON TOYKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETP, JBUKECHHE
CHaps0B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJ0BaHus IBUKEHHH.

Nnmoctpanys npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHONW CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHH C HCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN IBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUs IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHJ0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBUXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBbHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHoJa OOpalleHHsT KOHHUYECKOIO0 MasTHHUKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TAaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX TEeN M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.

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

Cwna tpenus. Cyxoe TpeHue. Cuiia TpeHHUsT CKOJBXKEHUS M CHUJIAa TPEHUS TOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOMIIMITHUKY, JABUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BUKEHUS Tell B MHEPLUAIbHBIX U HEMHEPIUATIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICHCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJa
Ha €r0 yCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

W3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa [0 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BpPEMEHH JBIKCHHS OpycKa 10 HaKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne IBMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuit OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKEHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOTO Tea.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHoBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepHaibHBIX TOYeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cUIlbl U H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepualbHOM Touku. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMAIbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymwu [ UMACANTbHOM JKUJIKOCTH Kak CJEJICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHue yCTPOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAKET, BOJOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomul, npaKmuxym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

N3MmepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUy NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPH IBUKEHUH TeJa [0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI BemecTBa. MoJe CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro ra3a B MOJEKYIISIPHO-KUHETHUECKON TEOpUN: YaCTULIBI T'a3a IBUKYTCA
XAOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT € APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpeacraBieHre U30MPOIIECCOB: U30TepMa,
u30xo0pa, nzobdapa.

CBs13b MEXKy TaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBs3b  aOCOJIIOTHOW — TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuuyeckue YCTpOIICTBA W TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peajbHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTAaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOW BOJOM.

W3yueHne W30TEPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro mpoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanne BHEIIHUX YCIOBHM Il TEPMOIMHAMUYECKON
cucreMbl. BHemnne u BHyTpeHHue napametpsl. [lapamerpsl TepMOIMHAMUYECKON CHCTEMBI Kak
CpeHNE 3HAYEHUSI BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalus TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIeparypbl. Bripaxenue nms
BHYTPEHHEHN 3HEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH HHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOJHOCTD, U3IyUECHHE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenpHas W MOJSPHAsA TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Terionepenaye. [lonstue 06 agnadbaTHoM mpoiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomumuecTBo TemioTsl 1 padoTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH dHEPTUU TEPMOIUHAMUYECKONW CHCTEMBI.

Btopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOro Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunmne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Hauenune KIIJ. [{ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABHUTarenei. TermnoBoe 3arps3HeHue
OKPYXKAarOILEH Cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3eTbHBIA M KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, NOJy4YEeHHE CBEPXHU3KUX
TEeMIIepaTyp, YTWJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIU3AUsS OMOOPTraHUIEeCKOTO TOTLTMBA JJIsI BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IpH aInadaTHueCKOM PaCIIuPEHUH.

BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJIO0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3U IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenue wu KumneHue. YenbHas TeIUIoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yapyrux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYMHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHOocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanumnspHbie
saBieHud. /aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHME TPOIECCHI: IKHUIKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkoHOMEpPHOCTEN UCTIAaPEHUS KUAKOCTEH.

W3mepenue yaenbHOU TEIUIOTHI IIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIaPOB.

N3mMepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B IIOMEILEHHUH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeQopMalii pe3HHOBOr0 00pasiia OT NMPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsano0B. [[pOBOJHUKH, TUAIIEKTPUKH U IOTYITPOBOAHUKHU. DIEMEHTAPHBIN JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM HanpsHKEHHOCTH
INEKTPUYECKOTO0 1oJIst. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPsKEHUE.
IToTenumanbHas S3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM 1oJie. [[oTeHIHnal 3J1eKTpoCTaTHYECKOTO
noJis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB JUISL AJIEKTPOCTAaTUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CyepHO3ULIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wéMmy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEUHOM IIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM I10JI€. J[ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJIEHCATOPA. ONEeKTPOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopa.

[TapaimenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBatenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPHUYECKOM IIOJIE.

DNEeKTpOoCTaTUYECKasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPA OT ILIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEPruy 3apsKEHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHeH caTop.

Pacnpenenenue pa3HOCTM IOTEHUMANOB (HApPsDKEHUS) ITpU  IOCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannblil 31eKMPUYECKUil MOK.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CylmeCTBOBaHHS IOCTOSIHHOTO — 3JIEKTPUYECKOro Toka. McToyHuku TOKa.
Hampsoxenne U u 31C E.

3akoH OMa i y4acTKa LEMH.

DIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb COIPOTUBIICHUS OJTHOPOJHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IJIOUIa/Id NONEPEYHOI0 CEUEHUs. Y 1eJIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTpuueckux nene. [lpasmia Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MoIIHOCTb 3JEKTPUUECKOTO TOKA. TerioBasi MOLHOCTD, BbIIEIsieMasi Ha PE3UCTOpeE.

O/1C u BHyTpeHHEee CONPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 7151 TOJIHOH (3aMKHYTOI)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpoTKO€E 3aMBbIKaHHUE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

M3MmepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMO/A.

3aBUCHUMOCTb COINPOTHUBIIEHUS LWIMHIPUUYECKUX TNPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COTIPOTHUBIIEHUS ITPH TOCTOSTHHOM HaIpsKEHHUH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amplkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bl coeTMHEHHs UICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX/1Y ITOJIOCAMU UCTOUYHHKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanye CMEIaHHOIO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITIbl HAKAJIMBAHUSA.

YBenuueHue npejena u3MepeHus amrepmerpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEXK/y IMOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBaHue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJeKTpUUyecKas MPOBOAUMOCTb pA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIMTHUECKAs AUCCOLMALMS. DJIEKTPOJIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpPONMCTBA U IMPAKTHUUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
ANIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U MOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIEIOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpPKa IMPEJUIOKEHHBIX TUoTe3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMAaTHUECKUX paszzenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).



MexknpeaMeTHbIe CBS3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCYIIECTBISIETCS C yIETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MO/IEb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIC
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHelHas QyHkus, napabona,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX NPOEKLIMU HAa OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TernI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPIUHU, MOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MOoJy4YeHue HaHOMAaTepHUaJloB, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJl, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHHs, MapoBas TypOuHa, OBITOBON XOJIOAWIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
WHIYKIIHAH.

MarsnutHoe mosie MpoBOJHUKA C TOKOM (TPSMOrO MPOBOJHUKA, KAaTYIIKH M KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

MarnutHoe nosze B BeuecTse. deppomMarHeTUKH, apa- U IMaMarHeTUKH.

TexHuueckue ycTpoMCTBAa M TEXHOJIOTMUYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOTO M IOJKOBOOOPAa3HOIoO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa 5uHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrUkKEHUs MydKa 3J1€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. Dnekmpomaznumnan uHOYKUuA.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camounaykiuu. 3/1C camonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOIOTMUECKHUE TPOLECCHl: MHAYKLIIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM I10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 37€KTPOMarHUTHON UHTYKIIUH.

Uccnenosanue 3aBucumocty 9J[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoct IIC caMOMHIYKIIMUA OT CKOPOCTU W3MEHEHUs CUJIbI TOKA B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOIO MarHUTHOTO MOJISI.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

COopka MozeH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTnmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyecKoe ONUCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun ). BeIBOA TMHAMUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMATHYECKOTO ONMCAHUSI.

Ammumatyna u ¢daza konebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KosieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasTHUKA. [leprnoa cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusax. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habumronenne He3aBUCHMOCTH ITepHOJia MaJIbIX KoJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOAHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCUBHOM MpPYXHHE C IeNbl0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHOW MOJIENU TPYKHHHOTO MasTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0JI€ KOJIeOaHH Ha yIIPYroM IMOBEcCe.

W3ydeHre ABMKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxamolue 3JIeKTPOMarHuTHble Kosie0aHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CUJIbI TOKA U HAINPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiap3oBaHuUs
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPONHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbBIE KOJIEOaHMS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Wzydenne tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAoJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs M AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsA3HEHNE OKPYXKAIOLIEH CPEIb.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4€HHUsS JJEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue U paclpoCTpPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 Iuppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI1 pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHWE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyedHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3akoHbI IMpelOMIIEHUs cBeTa. AOCOMIOTHBIA  TOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIM IOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IPHU MEPEXO0/I€ MOHOXPOMATUYECKOTO0 CBETA Yepe3 IpaHully pasjaeia
JIBYX ONITUYECKUX CPE.

Xon nyueii B mpusme. Jucnepcust ceera. CiaoxHBbIM coctaB Oenoro cBeta. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEIIBHOTO MMOKA3aTENsl PETOMIICHHUSL.

®opMyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xona syya, IpOoIIEIIIEro JIMH3Y IO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300paKeHM TOYKH U OTPE3Ka MPSMOM B COOUPAIOIINX U PACCCHBAIOIINX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaronias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BonnoBas onrtuka. WHrepdepeninus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EepPEeHIMOHHBIX CXEM.

Hudpaxkus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHHuecKkne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOI,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TupaKMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIIENBbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmroienre 11BeToB TOHKUX TIIEHOK.

Habmonenue nugpakiuu cera.

N3ydenue AuppaKkIMOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIEKTpA.

HaGmronenue aucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOIAPONUJOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEPEHIUHN U TOJSIpU3aLUH CBETA.

W3ydeHne noaspu3aluy CBETa, OTPAXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX MIEISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnune criekTpa U3TydeHHs CBETOAMOAA TPHU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJILHOH TEOPHMU OTHOCUTEILHOCTH.

I'panunel NPpUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yYCTpPONCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, IPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusm TpeKoB
3apsHKEHHBIX YaCTULl B MAHUTHOM IIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOe TermoBOe wu3NMydeHHE (M3IydeHUE aOCONMIOTHO YEPHOrO Tena). 3aKoH
cMmerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodrddexra. YpaBHeHue DifHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, IaBJIEHHME CBETa Ha aOCOJIIOTHO MOIJIOUIAIOIIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pazmepsl
o0JacTu JoKanu3aluuu ABMKYyIuencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB HA KPUCTAJLIAX.

Criermnduka n3mepenui B Mukpomupe. CootHolenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poTopesnucTopa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHast moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXOJe aToMa C OTHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habuntonenne nuHelyaTbIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpezenenne IJIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBaHue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4mcio siapa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoakTuBHble u30TONbl B mpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YIPaBIEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pa3BUTUS  sIEPHOM
DHEPrETHUKH.

MeTobl perucTpalyuy U UCCIeA0BaHUS AIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-ritooHHAas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nueckoil KapTUHBI MUpa.



TexHuueckrne ycTpoMCTBa M TEXHOJOTHYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuiibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuknagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHNE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX O0OBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEaTMOc(hepHas acTpOHOMHUSL.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKkue 3BE3/1bl, JIAaHETHI, UX BUJUMOE JBUKCHHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/ TJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIECHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sAPaX TAJIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usl CeBepHOro MoNyIapus U spKue 3BE3 /B

Hab6monenus B Teneckon JIyHsbl, IUIaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETTUYHUH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauuuH. OleHka TpaHULl
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NUECKUX BETTUYHH,
MpPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o01maroniee MOBTOPEHHME.

O0o0OmieHne W CcUCTeMaTu3alusl  COAepX.aHWsl  pas3ieioB kypca «MexaHuKay,
«MomnekynsipHas ¢pU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIleUMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CUCTEeMATH3UPYIOIIEH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (QYHKIMH (U3UYECKON TEOpUH, POJIb (PU3NUECKOW TEOPHH B (OPMUPOBAHUU
npeAcTaBiIeHu 0 PU3NYECKON KapTUHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O IPHPOIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 Kitacce oCymiecTBIsieTCs ¢ y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, HAay4HbIH (akt, rumore3a, (u3Myeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOJIrOJCHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTEMbl ypaBHEHUH. TpUroHoMeTpruecKue QYHKIIUN: CHHYC,
KOCHHYC, TaQHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTAapHBIX ()YHKIIHMA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMA Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOH MPUPO/IC, KOJICOATEIbHBIC IBUKCHHUS B )KUBOM
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOHM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOMIEH Cpeibl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIIMHE, ONTUYECKHE
SIBJIEHUS B YKUBOW MPUPOJE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPHUCTAJUIMYECKAs CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX Py, OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: MIpUMEHEHHUE TIOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB, JIEKTPOIBUTATEIIb
SIkoOu, reHepaTOp TMEPEeMEHHOIO TOKA, WHAYKIMOHHAs Ie4b, JHHHUU OJJICKTpoIepeaad,
DIIEKTPOABHUTATENb, pajgap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl JTMAaTHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUs yueOHOro npenmMera «Pu3nka» J10JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e Cc(hOPMHUPOBAHHOCTh TIPAXKJAHCKOW MNO3MLMU OOYyYarollerocss Kak aKTUBHOIO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JI€SITE€IbHOCTh B MHTEpECcaxX I'Pa’kJaHCKOIo OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX

(GYHKLIMSAMU U Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e cOopMHPOBAHHOCTH POCCUICKOMN Ipa’kJaHCKOM MIEHTUYHOCTH, TATPUOTH3MA;
® [[EHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;
® CrocoOHOCTb OLEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy1yILIEroO.
ICTETHYECKOr0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAy4yHOTrO TBOPUYECTBA,
npucylero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu U peaqTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS

1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTH MMPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U AKTyaIU3UPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LU AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICINISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKOMN
HAYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEI0OBATEIBCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
Gbu3MKHM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3WYECKOTO COJIEPKaHUs, NPUMCHCHHIO PA3JIMIHBIX METOOB
MMO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YUCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTyYMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIBIT;,

YMETh MMePEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEACITCILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH MOTYICHHS HHPOPMAITUU (PU3HUECKOTO COJICPIKAHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IMOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIAOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIONIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofeHreM TpeOOBaHWN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX H JTHYECKUX HOPM, HOPM HH(DOpPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opMarax ¢ y4éToM
Ha3HAYCHUS WHPOPMALMU U I1EIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JCSATEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJNB30BAHUEM SI3BIKOBBIX
CPE/CTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW ¥ WHIUBUAYaIbHON pabOTHI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

NPUHUMATh LEIH COBMECTHOM JESTENbHOCTH, OPTraHW30BHIBATH M KOOPAMHUPOBATH
JecTBUS MO €€ JOCTM)KEHUIO: COCTABIIATh IUIAH JCHCTBMH, pacnpeneisTb poiH ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/IaTh pPe3yJIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa W KaXKJAOTO y4YacTHMKAa KOMaHIbI B OOIIMN
pe3yabTaT 1O pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaratb HOBbIE MPOEKTHI, OLIEHUBATh UAEU C TO3ULUU HOBU3HBI, OPUTUHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMUECKOE IOBEJIEHHE B Pa3IMYHBIX CHUTYaIMsIX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh NMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO €ATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIEHUs] pacyETHHIX U KAa4eCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;



Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIHOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHUIO LIEIU U YCIEXY,
OINITUMHU3M, MHUIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYarOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYecKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNTbHOCTH YeJIOBeKa, POjib U MECTO (PU3MKU B
COBPEMEHHON HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOM, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIbHOM W TPOTHOCTUYECKOM (QYHKIMI (u3nueckol TeOpuM — MEXaHHKH,
MOJIEKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKH, POJIb (PHU3HMUECKON Teopuu B GOpMUPOBAHUN
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3nyaTth yCIOBUS IPUMEHUMOCTH MOieiel (PM3NYECKUX TN U MPOLECCOB (SABICHUN):
UHEepLHalbHasl CUCTEMa OTcu€Ta, abCOJIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJIeHHe, aOCONIIOTHO yrpyras nedopmarnus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUJIKOCTH



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyath ycioBHsS (TpaHUIBI, O0JIACTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TIPOIECCHl M SIBJICHHUSA, HCIOIb3Ys
OCHOBHBIE TIIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIBbHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO JABI)KEHHUS, NMpeoOpa3oBaHUs
["anunes A CKOPOCTH U IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLINMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHMsI UMIyJIbca U
MEXaHUYECKOI PHEPIruu, CBsA3b pabdOThI CUJIbI C U3MEHEHUEM MEXaHMYECKON PHEepruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOPOro W TpeThero 3akoHOB HproToHa, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJTUHAMUKY (CBS3b IaBICHUS
UJeaNbHOrO ra3a CcO CpPEIHEW KHWHETUYECKOM HHEpruel TEeIIOBOrO JIBHJKEHUS H
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BELECTBA CO CPEAHEN KHHETHUYECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoi, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHAIM3UPOBATh M  OOBSACHATH DJIGKTPUYECKHE SIBICHUS, UCIOIb3Yysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOIO 3apsijia,
3akoH KynoHa, HOTEeHIIMaNbHOCTb AIEKTPOCTATUYECKOTO TOJISA, IPUHLIUII CYTIEPIIO3ULINH
ANEKTPUUECKUX MOJIEH, IPH 3TOM YKa3blBasi yCI0BUs IPUMEHUMOCTHU 3aKkoHa KynoHa, a
TaK)K€ MPAKTUUYECKH Ba)KHbIE COOTHOIICHMS: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH asekTpuyeckoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
®Dapanes 1715 dIEKTPOIU3A);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3ysS BEIUYUHBL: TEepEMEIIeHNE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
NOTEHLMANbHAsT SHEPrusi, KUHETHYecKas HHEeprusi, MexXaHudeckas SHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa yIIPYrOoCTH, CUjla TPEHUS,
MOITHOCTb, SHEPTHsl B3aMMOIEHCTBHSI Tena ¢ 3eMiIEN BOJIN3U e€ TOBEPXHOCTH, SHEPTUs
yrnpyroit aedopmanuu Mpy>KUHBI, KOJHMYECTBO TEIUIOTHI, a0CONOTHAs TeMIeparypa
Tena, paboTa B TepMOJAMHAMUKE, BHYTPEHHSSI DQHEPTUS UACATLHOTO OJHOATOMHOTO Ta3a,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeamsHOTO
TEIUIOBOTO JIBUTATEJs; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaMpsOKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHKEHHOTO Iapa B BaKyyMe€ M B
JIUAIEKTPUKE, TOTEHLUUAT BJIEKTPOCTATHYECKOrO IO, Pa3HOCTh IOTEHIMAJIOB,
JNEKTPOABIIKYINAs CHJIa, CHJla TOKa, HANpsDKEHHE, MOIIHOCTh TOKa, JIEKTpHUYecKas
€MKOCTb IJIOCKOTO KOHJEHCAaTOpa, COPOTUBJICHUE yYacTKa IEMH € T0CIIe10BaTEIbHBIM
U TapajuIebHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUs DIEKTPUUYECKOrO MO
KOHJEHCATOPa;



00BACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBJICHUN: MEXaHUUYECKOE BUKECHHE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucmapeHue, KUICHWE W KOHACHCAIWS, TUIABIICHUE W KPUCTAJLTU3ALUSA,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dBJEKTpU3alusi TeJl, HAKBUIOTCHIHAIBHOCTH
MTOBEPXHOCTH 3aPSKEHHOIO ITPOBOIHUKA;

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH H3MEPEHHM, JIeNlaTh BBIBOJBI TIO
pe3ynbTaTaM UCCIIEI0BAHMUS;

IPOBOANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OMBITHI 1O TPOBEPKE MPEIOKEHHOMN TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

coOmo1aTh mpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEJACHUU UCCIEAOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEICKOW U MPOCKTHOMN
JEATETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aDOpaTOPHOIO
000pyI0BaHus;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHs OOOCHOBBIBATH BBIOOp (PHU3UUECKOW MOJEINH,
OTBeuarolleil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIATBI  (PU3WYCCKUX TEOPUN TIPH HCIIOJIB30BAHUM MAaTEMaTHYCCKHX METOJIOB
peuieHuss 3agav, MPOBOJAUTH pacy€Thl HA OCHOBAaHWUU HMEIONIUXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHIEHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe TPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIa: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOd Ha
W3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SIBJICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
W3MEPUTENBbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UPOBAaTh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (PU3MYECKMMH TMpoIeccaMu, C TO3HIMMA
9KOJIOTUUYECKON 0€30macHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MIPUPOIOTIONB30BAHNH, @ TAaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MPUMEHSTh pa3UYHbIe CTIOCOOBI PabOTHI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpPU ITOM
HCTIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIPEIbSBICHUS YU€OHON M HAYYHO-TIOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanud WHPOPMAIINHU, TTOTYICHHON M3 Pa3JIMYHBIX MCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATh MONydyaeMyl0 MHGOPMAIUI0 U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINY;
NPOSIBJIATE OPraHM3allMOHHBIE ¥ TIO3HABATEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTaTh B TpyHIe C WCHOJHEHUEM Pa3UYHBIX COIHMATBHBIX POJICH, IUIAHUPOBATH
paboTy TpYIIBL, palMOHAIBLHO pPACHpPEACTATh JACATEIBHOCTh B HECTaHIAAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW  JEATENIBHOCTH  I10
CHEIHATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh y O0OYUaAIOLIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ITHYECKON cdepax IesTeIbHOCTH YeNOBEeKa, POJIb U MECTO (PM3MKH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESITEIBHOCTH YEI0BEKA U
JAIBHEWINEM  HAy4yHO-TEXHUYECKOM  pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CUCTEeMATHU3UPYIOIICH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — JIIEKTPOJMHAMHKH, CIELUATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MeCTO (hU3MYeCKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUI O IPUPOJE;

pa3auyaTh yCIOBUs IPUMEHUMOCTU MOJIeNel (PU3HMUECKUX TeJl U IPOLECCOB (SIBICHUI):
OJHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYpP, TOHKAas JMH3a, MOJeNel
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

pasnuyath YCJIOBHUS (TpaHMIbI, O0JAacTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE TNPOLIECCHl U SBICHUS, HCIOJb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHEUUAIbHOM TEOopuu
OTHOCHUTENIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHMTHOM MHAYKIMM, npaswiao Jlenma, cBs3zp OC
CaMOMHIYKIUU B 3JIEMEHTE MIEKTPUUECKOM LIEIIH CO CKOPOCTHIO U3MEHEHHS CUJIBI TOKA,
MOCTYJIaThI CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBON (u3uku (ypaBHeHHE DWHIITEWHa A Qorodddekra, MepBblii U BTOPOM
nmocTynaTel bopa, MpuUHIMIT COOTHOIIEHHsI HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AEPHBIX PEAKLUAX, 3aKOH
pPaTMOaKTUBHOTO pacraja);

ONKCHIBATh (PU3UUECKHE MPOLECCHI U SIBICHUS, UCIIOJIb3Ys BEJIMYUHBL: HANPSKEHHOCTD
AIIEKTPUYECKOTO I10J1s, TOTEHIUAN YJIEKTPOCTATUYECKOI O T10JIs1, Pa3HOCTh ITOTEHIUAJIOB,
3JIEKTPOABMKYIIAs CHWJIA, MHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TOTOK, CHia



Amnepa, MHIYKTMBHOCTb, JJEKTPOJBMXKYINAs CWIa CaMOMHIYKLIMU, JHEPIus
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJISITUBUCTCKHI MMIYJbC, TIOJIHAS SHEPIUs,
SHEPTHUs TOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHWsl (PU3MUYECKUX SIBIECHUH: 3JIEKTPOMarHUTHas
UHAYKLMS, CAMOMHAYKIMS, PE30HAHC, MHTep(epeHIMs BOJIH, JU(PpaKLus, JUCIIEPCHs,
MOJTHOE BHYTPEHHEE OTpaxkeHue, horornekrpuueckuit apdext (poroaddexr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3nuecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHanu3a ¥ paboThI J1a3epa;

OIpe/ieNIATh HalpaBIeHUe WHAYKIUU MAarHUTHOTO IOJIS NMPOBOAHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKHY;

IPUMEHATh OCHOBOINOJIAralolliie acTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI IS
aHanu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, IPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMaX, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS] HEOECHBIX TEJl, YBOJIOINH 3BE3T U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DM3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C y4ETom
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MYECKMX BEIMYMH, TPH HTOM BBIOMPATH
ONTUMAIIGHBIA METOJ] HM3MEpEeHHsI, OIICHWBAaTh AaOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATH MOJTyYEHHBIE PE3YIbTATHI U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJyYEHHsI HAyYHBIX ACTPOHOMHMUYECKUX 3HAHMIA;

coOuro/1aTh MpaBuiia 0€30IacHOrO Tpyda NMpH MPOBEACHUU HCCIEIO0BAaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW M TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM HM3MEpPUTENbHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000pyI0BaHNS;

pemaTh pac4€THBIC 3a/1a4H C SIBHO 33JaHHOU U HESIBHO 3aJJaHHON (DU3NYECKON MOJIEINBIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJIAThI
(GU3MUeCKUX TEOpUil MPHU MCIOJIB30BAaHMM MAaTEMAaTHYECKUX METOJIOB peIIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

pemarh KaueCTBEHHBIEC 33a4l, TpeOyroImure MpUMEHeHHS 3HAaHUK U3 Pa3HBIX pPa3/ieioB
Kypca (QH3WKH, a TaKKe HWHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPaMBATh JIOTMYECKYIO LIEMIOYKY PpacCyXJIEHHH c omopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



MPUBOJIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 palroOHaIbHOM
IIPUPOJONOIB30BAHNM, a TAKXKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKd U
TEXHOJIOTH JIIs TalbHEHIIero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TMPH  STOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS yUeOHOM U HAyYHO-TIONMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIIpETalui UHPOPMAIMH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MONy4yaeMyl MH(GOpPMAaIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOYHUKA HH(pOpMaIy;
IPOSIBJIATh OPraHU3allMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOATEIBHOIO
IpUOOpPETEHUs] HOBBIX 3HAHHWW B IPOLECCE BBHIINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM PA3IUYHBIX COLIMATIBHBIX POJIeH, IIIAaHUPOBAThH
paboTy TpYMIbI, pPalMOHAIBHO pPACHpelesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aIeKBaTHO OLICHUBATh BKJIAJ KaXJOT0 U3 YYaCTHUKOB IPYIIIbI B pELHICHUE
paccMmarpuBaeMoi poOJIeMbl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTIM (PU3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paszea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunslii MeTO1 TO3HAHUS

https://resh.edu.ru/subject/28/10/

1.1 6
PUPOIBI

Wroro mo pazneny 6

Pa3zpen 2. MEXAHUKA
91 KiHeMaTiKa 10 1 https://resh.edu.ru/subject/28/10/
59 I p— 10 https://resh.edu.ru/subject/28/10/
53 Cratika TBéPIOTO TeNa 5 1 https://resh.edu.ru/subject/28/10/
2.4 3aKOHBI COXPaHEHHSI B MEXaHUKE 10 1 https://resh.edu.ru/subject/28/10/

Wroro mo paznueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI https://resh.edu.ru/subject/28/10/
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
TEOpUHU
39 Tepmoaunamuka. TernnoBbie 20 1 https://resh.edu.ru/subject/28/10/
' MaIlIUHBI
33 ArperaTHbIE COCTOSIHHSI BEIIIECTRA. 14 1 https://resh.edu.ru/subject/28/10/
' dazoBbie EpPexo/Ibl
Hroro no paszneny 49

Paznea 4. JIEKTPOJANHAMUKA



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

41 DIeKTpHYECKOE ToIe 24 https://resh.edu.ru/subject/28/10/
o . https://resh.edu.ru/subject/28/10/
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24
https://resh.edu.ru/subject/28/10/
4.3 Toku B pa3IMyHBIX Cpeaax 6
Hroro no pazueny 54
Pa3znen 5. PUBMYECKU TIPAKTUKYM
51 Dusieckuii MpaKTHKYM 16 16 https://resh.edu.ru/subject/28/10/
Hroro no paszuneny 16
PesepBHoe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m Konrposbusie  IIpakrunyeckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznen 1. JIEKTPOJJUMHAMUKA
https://resh.edu.ru/subject/28/10/
1.1 MarnutHoe 110J1e 14 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
1.2 DneKTpOMarHuTHast MHIYKIIUS 13 1 https://resh.edu.ru/subject/28/11/
Uroro no pazueny 27
Pasnen 2. KOJIEBAHUS 1 BOJIHBI
https://resh.edu.ru/subject/28/10/
2.1 Mexannueckue KojieOaHus 10 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
M
53 €XaHUYECKUE U DIIEKTPOMArHUTHBIE 10 1 https://resh.edu.ru/subject/28/11/
BOJIHBI
https://resh.edu.ru/subject/28/10/
2.4 Onrtuka 25 1 https://resh.edu.ru/subject/28/11/
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/

3.1 Ocuossl CTO 5
Hroro mo pazaeny 5
Pasznea 4. KBAHTOBAS ®U3UKA
https://resh.edu.ru/subject/28/10/
4.1 KopnyckynspHo-BOIHOBOM Ayasin3m 15 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
4.2 dusuka atoma 5 https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
(6))
4.3 HBHKa ATOMHOTO Apa H 5 https://resh.edu.ru/subject/28/11/
AJIEMEHTAPHBIX YaCTHUI]
Wroro mo pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

https://resh.edu.ru/subject/28/10/

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 12 https://resh.edu.ru/subject/28/11/
Hroro no paszneny 12
Pazznen 6. PU3HUECKHUN MPAKTUKYM
https://resh.edu.ru/subject/28/10/
6.1 duznyeckuil NpakTUKyM 16 16 https://resh.edu.ru/subject/28/11/
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
71 Cucremaru3zanus u 00o0meHne 15 https://resh.edu.ru/subject/28/10/

MpEAMETHOI'O COACPIKAHUA U OIIbITA

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



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/

NEeSTEIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuun kypca ¢usuku 10 — 11

KJIaCCOB
Uroro no pazneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

®duszuka — pyHaaMeHTaIbHas
HayKa O IPUPOJE

Hayunblii MeTOT IO3HAHUS U
METOJIbI KCCIICIOBAHUS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TEOpHUs B
IpoIecce MO3HAHUS TIPUPO/IBI.
HabnroneHnue v 5KCiepuMeHT B
¢buznke

CrniocoObl n3MepeHus
(bU3NUECKUX BETHYHH

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

AOCOII0THAS M OTHOCUTEIbHAS
MIOTPEIIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEITUYUH

https://resh.edu.ru/subject/28/10/

MopenupoBaHnue B (pu3HKe.
Ponb 1 MecTo usuku B
(hopMHUPOBaHUH COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDa, B
MPaKTUYECKON JeSITeIbHOCTH
JOJIeU

https://resh.edu.ru/subject/28/10/


https://resh.edu.ru/subject/28/10/

10

MexaHnuecKkoe ABMKCHHEC.
Cucrema orcyera.
OTHOCHUTENIHLHOCTD
MEXaHUUECKOT'O IBHMKCHUS.
[Ipsimast u oOpaTHas 3agauu
MEXaHUKHA

Paaunyc-BexkTop MarepuanbHON
TOYKH, €ro MPOEKIUU HA OCH
KoopauHat. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MPOEKIIUU HAa OCH KOOPJAMHAT

PaBHOMepHOE mpsMOIMHEHHOE
nsuxenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
MPSIMOJIMHEIHOTO ABUKCHUS

CrnosxeHue nepemMenieHui u
ckopocrten. Pemenue 3anau

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

ru/subject/28/10/

ru/subject/28/10/

ru/subject/28/10/

ru/subject/28/10/

11

HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOPEHUEM

https://resh.edu.

ru/subject/28/10/

12

13

I'paduueckoe onucanue
HpﬂMOHHHeﬁHOFO JOBHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBobOoaHOE TIaZIeHHeE.

Y ckopenue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,

https://resh.edu.

https://resh.edu.

ru/subject/28/10/

ru/subject/28/10/




YCKOPEHUS OT BPEMEHH U UX
rpadguku

14

15

16

17

18

19

JIBm>keHHe Tenna, OpOIIeHHOTO
MOJT YIJIOM K TOPU30HTY

KpuBonuneiinoe 1BUXEHHUE.
JIBrOKEHUE TI0 OKPY)KHOCTH.
Vrinosas u muHelHaA
ckopocts. [lepuon u yacrora.
LenTpocTpemMuTenbHoe 1
MOJTHOE YCKOPEHHUE

KontponbHas paboTa mo teme
"Kunematuka"

[Tepsriif 3akoH HproTOHA.
WNHepuunanbHble CUCTEMBI
otcuéra. [Tpuniun
OTHOCUTENBHOCTH [ anues.
Heunepuuanbusie cucteMbl
OoTCUéTa

Cuna. PaBHOnelicTBYIOMIAS

cuna. Bropoit 3akon Herorona.

Macca

B3aumoneiicteue ten. Tpernit
3akoH HeroToHa

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

20

[IpuHINMI cynepno3unuu Cuil.
Pemrenue 3agaq Ha
IIPUMEHEHNE 3aKOHOB
Herorona

https://resh.edu.ru/subject/28/10/



21

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh
rpaBUTAILMOHHON U MHEPTHOMU
Macchl

https://resh.edu.ru/subject/28/10/

22

Cuna Ts5KeCTH M YCKOpEHHE
CcBOOO/IHOIO Na/IEHUS

https://resh.edu.ru/subject/28/10/

23

24

25

JIBr>KeHHe HeOECHBIX TeJl U X
HCKYCCTBEHHBIX CITyTHUKOB.
IlepBas kocMuueckas
CKOpOCTbh. 3akoHbl Kemepa

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupona u
BUJIBI CUJI TpeHUS. [[BrKeHME B
KHUJKOCTHU U Tase ¢ yuéToM
CHUJIBbI COIIPOTUBIIEHHUS CPEABI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

26

Hasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

https://resh.edu.ru/subject/28/10/

27

AOGCOIIIOTHO TBEPJIOE TEIIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

https://resh.edu.ru/subject/28/10/

28

29

MOMEHT CUJIBI OTHOCUTEIIBHO
ocu BpauieHus. [1nedo cuibl
CnoxxeHue cuil, MPUIOKEHHBIX
K TBepaomy teiy. LleHnTp
TSDKECTH TeJa. Y CIIOBUS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



PaBHOBCCHUS TBEPAOTO TCIA.
BI/II[BI paBHOBECUA

30

Pemrenue 3anau

https://resh.edu.ru/subject/28/10/

31

KonrponsHas pabora o teme
"Munamuka. CTaTuKa TBEPIOTO
Tena"

[

https://resh.edu.ru/subject/28/10/

32

NMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MarepuanbHbIX TOYeK. LleHTp
MacC CUCTEMBI MaTEPUAIbHBIX
Touek. Teopema 0 JBUKECHUU
LIEHTPa Macc

https://resh.edu.ru/subject/28/10/

33

I/IMHy.]H)C CHJIBI 1 UIBMCHCHUC
UMITyJIbCa TeJa. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE ABUKEHME

https://resh.edu.ru/subject/28/10/

34

MoOMEHT uMITynbca
MaTepHaIbHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTA UMITyJIbCa B
LEHTPaIbHBIX MOJIAX

https://resh.edu.ru/subject/28/10/

35

36

Pemenue 3agau

Pabora cuiiel Ha MajioM U Ha
KOHEYHOM TIEPEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThl cuitbl. MOIIHOCTH
CHUJIBI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




37

Kunernueckas sneprusi.
Teopema 06 u3mMeHeHUn
KHUHETUYECKOM SHEPTUN
MaTepUaIbHOM TOUKH

https://resh.edu.ru/subject/28/10/

38

IToTrennuanbHbBIC U
HEMOTEHIIATbHBIC CHIIEL.
[TorenimanbHas HEPTHUS.
Bropas kxocMuueckasi CKOpoCTh

https://resh.edu.ru/subject/28/10/

39

40

Tperbs kocMuyeckas
cKkopocTh. CBsI3b PabOTHI
HENOTEHLUATIbHBIX CHUJI C
M3MEHEHHEM MeXaHUUYEeCKOU
SHEPI'UU CUCTEMBI TeJl. 3aKOH
COXPaHEHMS MEXaHUYECKOM
SHEeprun

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu ns uaeansHoOM
JKUIKOCTH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

41

KonTponbhas pabota no teme
"3aKOHBI COXpPAHEHUS B
MeXxaHuke"

https://resh.edu.ru/subject/28/10/

42

PasButne npeacrasnenuii o
npupoe TernoTel. OCHOBHbBIE
nonoxenus MKT. Tuddyzus.
BbpoyHoBCKOE nBMXKEHUE

https://resh.edu.ru/subject/28/10/

43

CrtpoeHnue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U

https://resh.edu.ru/subject/28/10/




B3aMOJCUCTBUS YACTHI]
BeIllecTBa

Macca u pazMepbl MOJIEKYJT
(aromoB). KonunuectBo

https://resh.edu.ru/subject/28/10/

44
BemectBa. IloctosHaas
ABoraapo
45 Temneparypa. TemnoBoe https://resh.edu.ru/subject/28/10/
paBHoBecue. [lkana Llenscus
46 Perwetue 3a1a4 https://resh.edu.ru/subject/28/10/
47 WneansHelii ra3. ['a3oBbie https://resh.edu.ru/subject/28/10/
3aKOHBI
48 YpaBHenue MeHieneena- https://resh.edu.ru/subject/28/10/
Knanetipona. Pemienue 3anau
49 AOGcoitoTHAs TeMIIepaTypa. https://resh.edu.ru/subject/28/10/
3akoH J/lambToHa
W3omporieccsl B uaeanbHOM https://resh.edu.ru/subject/28/10/
50 rase ¢ MoCTOSIHHBIM
KOJIMYECTBOM BEIECTBA
I'pacdmueckoe npencraBneHne https://resh.edu.ru/subject/28/10/
51 M30IPOIECCOB: U30TEPMA,
u30xopa, u3obapa
52 OcroBHoE ypasuerne MKT https://resh.edu.ru/subject/28/10/
53 Pewmenue 3aau https://resh.edu.ru/subject/28/10/
CBs13b a0COTIOTHOM https://resh.edu.ru/subject/28/10/
54 TEMIIEPATypPbI

TepMO,I[I/IHaMI/I‘IeCKOI\/’I CHUCTEMBI




CO CpEIHEN KMHETUYECKOMN
SHEprueil mocTynaTeabHOro
TEIUJIOBOT'O JABMXKEHUS €€
YacTHUIl

55

O0600111EHE U
cuCTeEMaTH3alusd 3HaHUU 1O
TeMe "OcuoBsl MKT"

https://resh.edu.ru/subject/28/10/

56

57

KonTponbhas padota no teme
"Ocnosst MKT"

TepmoaumHamMuyeckas CUCTEMA.
3ajaHue BHEUIHUX YCIOBUI
s T/ cucteMsl. BHenmHue u
BHYTPEHHUE MTaPaMETPBI.
[TapameTpsl T/] cucremsl Kak
CpeaHUE 3HAYEHUS BEIUYMH,
ONHUCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

58

Hynesoe Hauano
TEPMOANMHAMUKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIIOBOMY PaBHOBECHIO

https://resh.edu.ru/subject/28/10/

59

60

Monens uaeanbHOro raza B
TEpPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOW MOJETU
YpaBHeHue MeHeneena-
Kitaneiipona u BeipakeHue 1ist
BHYTPEHHEHN SHEPrUun

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




61

62

BeIpaxxenue 11 BHyTpeHHEN
SHEPrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a.
KBasucratuueckue u
HECTaTUYECKUE IIPOLECCHI

OnemeHTapHas paboTa B
TepMoaMHaMUKe. Beraucienue
paboThl 1o rpaduKy mporecca
Ha pV-nuarpamme

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

63

Temnonepenaua kak crocod
VU3MEHEHUs BHYTPEHHEN
sneprun TJ] cuctemsr 6e3
COBEpLICHUS PabOThI

https://resh.edu.ru/subject/28/10/

64

Konpekmnus,
TETUIONPOBOIHOCTb,
W3JTy4YCHHUE

https://resh.edu.ru/subject/28/10/

65

KonanuecTBO TEIIOTHI.
TemnoéMKocTh Tena. Y aenbHas
Y MOJIIpHAS TEII0EMKOCTH
BEIIleCTBA. Y AeJIbHAs TEII0Ta
CrOpaHMs TOIJIMBA

https://resh.edu.ru/subject/28/10/

66

67

68

Pacuér koaudecTBa TEIIOTHI
MIpH TeIIonepe1ade

INousatue 06 aguadaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJUHAMUKHU

KonnuecTBo TemnoTsr u pabora
KaK Mepbl U3MEHEHHUS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



BHyTpeHHeH 3Heprun T]]
CHUCTEMBI

69

Bropoii 3akoH
TEPMOAUHAMUKHU JJIL
PaBHOBECHBIX U
HEPABHOBECHBIX IIPOLIECCOB.
Heo6paTtumocTs NpupoIHBIX
IIPOLIECCOB

https://resh.edu.ru/subject/28/10/

70

71

72

73

74

[TpunIMIIBEI AEHCTBUS
TernoBbiX MamnH. KITJ]

MakcumanbHOE 3HaYCHUE
KII. Huxn Kapuo

Pemenue 3agau

OKOJIOTHYECKHE aCIEKThI
HCIIOJIb30BAaHUs TEIUIOBBIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKpPYKaroLen
Cpenbl

Pemenue 3agau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

75

O600mmenue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "TepmonnHamMuka.
TerioBrie MAIIMHET"

https://resh.edu.ru/subject/28/10/

76

KonrponsHas pabora no teme
"TepmonnHamuka. Tenaossie
MaIuHb!"

https://resh.edu.ru/subject/28/10/




77

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KUTICHUE. Y IeNIbHAasl TeIJI0Ta
napooOpa3oBaHUs

https://resh.edu.ru/subject/28/10/

78

Hacruimennsie u
HEHACBIIIICHHBIC TTapHI.
KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHU M JaBJICHUS
HACBIIICHHOTO Iapa OT
TEeMIIepaTypbl, UX
HE3aBHCHUMOCTh OT 00bhEMaA
HACBIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhI
KHUIIEHMS OT JaBJICHUS B
JKHIKOCTH

https://resh.edu.ru/subject/28/10/

79

80

BrnaxnocTs Bo3ayXa.
AOCOIIOTHASI 1 OTHOCUTEILHAS
BJIIQYKHOCTH

Pemenue 3agau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

81

TBépnoe Teno.
Kpucrammmueckue u
amopdHbIe TeIa. AHU3OTPOIHUS
CBOMCTB KpHCTAJUIOB

https://resh.edu.ru/subject/28/10/

82

83

[1naBneHue u KpucTamIU3anus.
VenapHas TEIIOTA IDIABICHUS.
CyOmmmariust

Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. Cnur.

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/




Monyinb HOura. Ilpenen
ynpyrux aedopmanuii

84

TemuoBoe pacmmpeHue
KUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHHU3M TEIUIOBBIX
KOJIeOaHUM YacTHI] BEIIECTBA

https://resh.edu.ru/subject/28/10/

85

86

[IpeoOpazoBanue 3HEPTrUuy B
(ha30BBIX Mepexogax

YpaBHEHHE TEIIJIOBOTO
Oaylanca

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

87

88

89

90

91

Pemenue 3agau

IToBepXHOCTHOE HATSKEHHE.
KanunnspHele sBieHus.
JlaBieHue o1 HICKpUBJIEHHOM
MTOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamnaca

O60061eHue u
CUCTEMaTHU3alMs 3HaHUN 110
TeMme "ArperaTHble COCTOSHUS
BemlecTBa. Pa3oBbie
nepexonr"

KonTponbHas pabota mo Teme
"ArperaTHbl€ COCTOSHUS
BemecTra. ®azoBbie
nepexonl"

DnekTpu3anus Ten u eé
MPOSIBJICHUS. DIEKTPUUECKUM
3apsa. JBa Buna

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



QJICKTPHUYCCKUX 3apA10B.
HpOBO,I[HI/IKI/I, JUDJICKTPUKU U
IMOJYIIPOBOJHUKH

92

DneMeHTapHbIN
ANIEKTPUYECKUH 3aps]. 3aKOH
COXPaHEHHS IEKTPUUECKOTr0
3apsia

https://resh.edu.ru/subject/28/10/

93

94

B3anmoneiictue 3apsioB.
Toueunsie 3apsiabl. 3aKOH
Kynona

Pemenue 3agau

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

95

96

Onekrpuueckoe noie. Ero
JIEHCTBHE HA JJIEKTPUYECKUE
3apsIbl

HanpsoxkéaaocTs
JIEKTPUYECKOTO TOJIA.
[IpoGHeIii 3apsz. Jlunuu
HANPSKEHHOCTH
IIEKTPUYECKOTO OJIA.
OmHOPOIHOE ANEKTPUIECKOE
oJie

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

97

IToreHnmmaabHOCTH
BJIEKTPOCTATHYECKOTO MOJISA.
Pa3HoCTh MOTEHITNAIOB U
HaIpsHKEHUe

https://resh.edu.ru/subject/28/10/

98

[ToTenumanpHas sHEpPrUst
3apsfa B DJIEKTPOCTaTUIECKOM

https://resh.edu.ru/subject/28/10/




noue. ITorenman
AJIEKTPOCTATHYECKOTO OIS

99

100

101

102

103

104

CBs13b HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MOTEHLIUAJIOB [Tt
ANEKTPOCTATUYECKOTO OIS
[IpuHnun cyneprno3unumn
AIEKTPUUYECKUX TOJIEH

Pemenue 3agau

ITone Toueunoro 3apsaa. [lome
PaBHOMEPHO 3apsKEHHOM
cepsl

[Tone paBHOMEpPHO
3apsKEHHOTO M0 00bEMY
mapa. [Tosne paBHomMepHO
3apspKEHHON OeCKOHEeuHOU
IUIOCKOCTH

[IpoBoaHUKY B
3JIEKTPOCTATUYECKOM II0JIE.
VYcioBue paBHOBECHS 3apsiiOB

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€

https://resh.edu.ru/subject/28/10/

106

Kongencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopa.
DNeKTPOEMKOCTD TIIIOCKOTO
KOHJICHCATOpa

https://resh.edu.ru/subject/28/10/



[TapannensHOE coeqMHEHNE

https://resh.edu.ru/subject/28/10/

107
KOHJIEHCATOPOB
108 ITocnegoBarenbHOE https://resh.edu.ru/subject/28/10/
COCIMHEHHUE KOHICHCATOPOB
109 DHeprus 3apsHKEHHOTO https://resh.edu.ru/subject/28/10/
KOHJIeHCaTopa
110 Pelmenne 3a1a1 https://resh.edu.ru/subject/28/10/
JIBrOKeHue 3apsoKeHHOU https://resh.edu.ru/subject/28/10/
111 YaCTHIIbI B OJTHOPOTHOM
AIIEKTPHYECKOM I10JI€
112 Permenne 3a1a1 https://resh.edu.ru/subject/28/10/
O06001enue u https://resh.edu.ru/subject/28/10/
113 cUCTEMAaTH3alus 3HAaHUH 110
TeMe "DIeKTpudeckoe nose"
114 KonTtpomnbHast paboTta 1o Teme https://resh.edu.ru/subject/28/10/
"OnexTpuueckoe noiue"
Cuna toka. IToCTOSTHHBIN TOK. https://resh.edu.ru/subject/28/10/
115 VYcnoBus CyliecTBOBAHUS
MMOCTOSTHHOTO 3JIEKTPHUECKOTO
TOKa
116 Wctounuku Toka. Hanpsokenue https://resh.edu.ru/subject/28/10/
u DJIC
3akon OMa i ydacTKa Iemnu. https://resh.edu.ru/subject/28/10/
117 DNeKTpruyecKoe
COIIPOTHBIICHUE
118 3aBHCHMOCTD CONIPOTHBIICHHSI https://resh.edu.ru/subject/28/10/

OIHOPOJHOTIO MMPOBOAHUKA OT




€ro AJIMHBI U IJI0Iaau
IIOIIEPECUYHOI0 CCUCHUA

VY nenbHoe CONPOTUBIICHUE

https://resh.edu.ru/subject/28/10/

119
BemiecTBa. Pemenue 3amau
IlocnegosarensHOE, https://resh.edu.ru/subject/28/10/
120 napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE ITPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX https://resh.edu.ru/subject/28/10/
121 AIEKTPUUCCKUX IIETIEH.
[TpaBuna Kupxroda
122 Pewmenue 3a1au https://resh.edu.ru/subject/28/10/
123 Pabota smekTpuueckoro Toka. https://resh.edu.ru/subject/28/10/
3akoH Jlxoyna —Jlenua
124 Pewmenue 3a1au https://resh.edu.ru/subject/28/10/
MOIIHOCTb 3IEKTPHUECKOTO https://resh.edu.ru/subject/28/10/
125 ToKa. TennoBas MOIIHOCTb,
BBIJIEIIIEMasi Ha PE3UCTOpE
126 Pemenue 3a1a4 https://resh.edu.ru/subject/28/10/
3/1C u BHYTpEeHHEE https://resh.edu.ru/subject/28/10/
127 COIIPOTHBIIEHUE UCTOYHHKA
TOKa
3axoH Oma 1 MOJHOMN https://resh.edu.ru/subject/28/10/
128 (3aMKHYTOI) 3JIEKTpHUYECKON
LU
129 Pewwere 3a1a4 https://resh.edu.ru/subject/28/10/




130

131

MoniHoCTh HCTOYHHUKA TOKA

KOpOTKOG 3aMbIKaHUEC

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

132

133

134

135

136

Konnencarop B nenu
MOCTOSIHHOI'O TOKA

Pemenue 3agau

Pemenue 3aau o teme
"IIoCTOSIHHBIN MEKTPUUECKUI

TOK"

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

137

O6001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "[locTosTHHBIH
ANEKTPUYECKUH TOK"

https://resh.edu.ru/subject/28/10/

138

KontponbHas pabora no Teme
"IIoCTOSHHBIN IMEKTPUUECKUI

n

TOK

https://resh.edu.ru/subject/28/10/

139

DnekTpruyeckasi MpoOBOANMOCTD
Pa3IMYHbIX BEUIECTB.
DNEeKTPUUIECKHI TOK B
MeTajax.
CBepxnpoBOIUMOCTb

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

140

DNEeKTPUUYECKHUI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB. 3aKOHBI
dapanes 171 ICKTPOIU3a

https://resh.edu.ru/subject/28/10/

141

142

143

144

145

DNEeKTPUYECKHUM TOK B razax.
[Inazma

DNEeKTPUUIECKHI TOK B
BakyyMe. BakyymHuble
npuOOpHI

DNEeKTPUUYECKHI TOK B
MTOJTYIIPOBOTHUKAX

[TonynpoBOAHUKOBBIE
npubopsI

Pu3nuecKuil NPaKTUKYM 110
teMe "M3mepeHue CUibl TOKa U
HaTPSDKCHUS B TETIH
MOCTOSTHHOTO TOKA TMPH
TTOMOIIIM aHAJIOTOBBIX U

UG POBBIX H3MEPHTEITHHBIX
npubopoB" uiaK "3HaKOMCTBO €
udpoBoii 1aboparopueit mo
¢uszuke. [Ipumeps! u3MepeHus
($U3NYECKUX BETUYUH MPH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

MOMOIIM KOMIIBIOTEPHBIX
TATYNKOB"

146

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
HEPABHOMEPHOI'O JBUKEHHUS C
LIEJIbIO OIIPEAETICHUS
MTHOBEHHOU cKopocTh"

https://resh.edu.ru/subject/28/10/

147

148

149

Pu3NYECKUl NPAKTUKYM 110
teMe "M3mepeHue ycKopeHus
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBHXKCHHH
110 HAKJIOHHOM IJIOCKOCTH"
uinu "Uccinenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU
IIPU PABHOYCKOPEHHOM
nBIOKeHun"

Pu3nYecKuil NPaKTUKYM I10
teMe "M3mepenne ycKopeHus
CBOOOHOTO NajileHus " Win
"N3yueHue NBUKEHUS TENa,
OpOILIEHHOT0 TOPU30HTAIBHO"

Pu3nYecKuil NPaKTUKYM I10
teme "M3yueHue ABUKEHUS
TeJa 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO
CKOpOCTBIO" WJIN
"HccnenoBanue 3aBUCUMOCTH
nepuo/ia 0opalieHus

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

KOHMYECKOT0 MasiTHUKA OT €Tro
napameTpoB"

150

151

Pu3NYECKUl IPAKTUKYM 110
teme "H3mepenue
PaBHOJACUCTBYIOLIEH CUJIbI IPU
JBUKCHUH OpYCKa 1o
HaKJIOHHOM TJIOCKOCTHU'" WIIN
"I[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH HA
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"

Ou3nYecKuil MpakTUKyM MO
TteMe "Uccnenosanue
3aBUCHUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmaruu" unu "MUzydenue
JBUKEHUS CHCTEMBI TE,
CBA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUM
omoK"

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

152

Pu3NYECKUil NPAKTUKYM IO
teMe "M3mepenne

KO3 uIHMEeHTa TPEHUs 10
BEJIMYMHE YTJIIOBOTO

KO3 pHLIHEeHTa 3aBUCUMOCTH
Frp(N)" wnu "UccnenoBanue

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

153

JBUKECHHSI OpyCcKa 1o
HAKJIOHHOM TJIOCKOCTHU C
nepeMeHHbBIM K03 DHUITECHTOM
Tpenus" win "N3ydyeHue
JBUKEHUSI Tpy3a Ha Baly C
TpeHuem"

®uU3NYECKU TPAKTUKYM I10
teme "McciaegoBanue ycaoBuit
paBHOBECHUsI TBEPIOTO Tea,
HMMEIOILET0 OCh BpanieHus"
nin "KoHcTpynpoBaHue
KPOHUITEHMHOB U pacy€T CUII
ynpyrocta" wiu "H3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOILETO0 TUIO0IIA/lb ONOPHI"

https://resh.edu.ru/subject/28/10/

154

@U3NYECKUI IPAKTUKYM T10
teMe "M3mepeHne ummnysbca
T€ja 1o TOPMO3HOMY ITyTH"
unu "V3MepeHue CuIbl TATH,
CKOPOCTH MOZEIN
JIEKTPOMOOMIIS U MOIIIHOCTH
cwibl TAru" unm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TEJa C
UMITYJIbCOM CHJIBI" MU
"HccnenoBanue COXpaHEHUS
UMITYJIbCa TPU yIIPYTOM
B3aUMOJCUCTBUN" WIH
"N3mMepeHne KHHETHUECKOH

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

SHEPIUH Tella 10 TOPMO3HOMY

yTH

155

156

157

Pu3NYECKUl IPAKTUKYM 110
teme "U3yuenue
H30TEPMHUUYECKOTO MpoIecca
(peKOMeH10BaHO
UCIO0JIb30BaHue UG POBOI
nabopaTopun)" WIn
"N3yueHue u30XopHOro
npouecca" uin "N3yuenue
n300apHOTO mporecca’ Uiu
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

Ou3nYecKuil MpakTUKyM MO
teme "M3mepeHue yaenbHou
TEIUIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' UIN
"HccnenoBanue agnabaTHOro
npouecca” i "HU3ydenne
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHSA U
TEeMIIEPaTyphl KUTICHUS
JKUIKocTen"

Pu3NYECKUil NPAKTUKYM 10
teMe "H3yueHue
3aKOHOMEPHOCTEHN HCTIapeHMsI
xuakoctei" wim "M3mepenue

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

158

159

YACJIBbHOU TEIIOTHI TIJIaBICHUS
npaa" uiam "M3yueHue cBONCTB
HACBIILIEHHBIX MMapoB" Wiu
"U3mepenue abCcoMOTHON
BJIQYKHOCTH BO3/IyXa U OIICHKA
Macchl [1apoB B TOMEILEHUN".
N3mepenue kodpdummenrta
MMOBEPXHOCTHOI'O HATSKEHUS

Ou3nYecKuii MpakTUKyM MO
Teme "HaOnronenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOI0 KOHJEHCATopa B
SHEPTUIO U3ITyUCHUS
ceeroanona" wiu "M3ydenue
MPOTEKAHUS TOKA B IICTIH,
cojepkaiieit koujaencarop"
niu "Pacnpenenenre pasHocTu
MOTEHIIUAJIOB (HATIPSKEHUS )
MIPU TIOCIIEIOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB"

Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue
CMEIIAHHOTO COEANHEHHUS
pesucropoB" nnu "MU3mepenue
YAEIBHOTO CONTPOTHUBIICHUS
MIPOBOJTHUKOB" MU
"HccnmenqoBanne 3aBUCHMOCTH
CHWJIBI TOKA OT HaIPSHKEHUS JUIS
JIaMITbl HAaKaJTuBaHUS"

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

160

Pu3NYECKUl IPAKTUKYM 110
Teme "HaOmronenue
AJIEKTpOn3a" WK
"U3mepenue 3apsna
OJHOBAJICHTHOI'O MOHA' HJIN
"WccmenoBanue 3aBHCUMOCTH 1
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKH Auoaa"

https://resh.edu.ru/subject/28/10/

161

PesepBHblit ypok. O60611eHNE
Y CHUCTEMAaTH3alusl 3HAaHUM 110 1
teme "Kunemaruka"

https://resh.edu.ru/subject/28/10/

162

PesepBHblit ypok. O606111eHNE
Y CUCTEMAaTHU3alHs 3HAHUH 110 1
teme "Jlunamuka"

https://resh.edu.ru/subject/28/10/

163

164

165

PesepBubIil ypok. O606111eHIE
Y CHUCTEMaTH3alHs 3HAHUHI 110 1
teMe "Cratuka TBepAoro rena”

PesepBHbIit ypok. O6006111eHNE
U cUcTeMaTH3alus 3HaHUH 1o
TeMe "3aKOHBI COXPAaHEHHUS B
MexaHuke"

PeseprubIil ypok. O600611eHIE
U CHUCTEMAaTU3alus 3HAaHUU 110 1
TeMme "OCHOBEI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

166

PesepBHelit ypok. O6001ICHNE
Y CUCTEeMaTu3alus 3HaHUH 1o
teMe "TepMoauHaMuKa.
TemoBble MaMHbL"

https://resh.edu.ru/subject/28/10/

167

PesepBubIil ypok. O6006111eHIE
Y CHCTEeMaTu3aIus 3HaHUH 1Mo
Teme "ArperaTHble COCTOSHUS
Bemecrsa. Pa3oBbie
nepexopl"

https://resh.edu.ru/subject/28/10/

168

PesepBHblit ypok. O60611eHNE
Y CHUCTEeMAaTH3allusl 3HAaHH 110
Teme "Dnekrpuueckoe nose"

https://resh.edu.ru/subject/28/10/

169

PesepBHeIit ypok. O6001ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
teme "TlocTossHHBIH
ANEKTpUYECKUi TOK"

https://resh.edu.ru/subject/28/10/

170

PesepBubiit ypok. O60611eHIE
Y CHCTEMAaTH3alus 3HAaHUH 10
TeMe "TOoKHU B pa3InYHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

170

16

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakruieckue U3ydeHHsi 00pa3oBaTe/IbHbIE pecypchbl
padoThbI padoTbI

B3auMoaeiicTBrE MOCTOIHHBIX https://resh.edu.ru/subject/28/11/
1 MarHuTOB ¥ MPOBOJHUKOB C 1
TOKOM. MarHutHoe 1ojie.
I'mnote3a Ammepa
Bekrop MarHuTHON MHIYKIUU. https://resh.edu.ru/subject/28/11/
5 [IpuHuun cyneprno3uun 1
MarHUTHBIX nojieH. JInauu
MarHUTHOW MHIYKIIUH
3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 https://resh.edu.ru/subject/28/11/
TokoM. OnbIT Dpcrena
4 Cwita Ammepa, e€ HanpaBJICHUE 1 https://resh.edu.ru/subject/28/11/
U MOJIYJh
5 Pelenue 3anau 1 https://resh.edu.ru/subject/28/11/
IIpumenenne 3akoHa Ammepa. https://resh.edu.ru/subject/28/11/
6 DIEKTPOU3MEPUTENBHbIE 1
npudopbI
Cua JlopeHnia, e€ HamrpaBiIeHUE https://resh.edu.ru/subject/28/11/
7 Y MOAYJb. J[BH>KeHHE 1
3apsHKEHHON YacTHITHI B
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Permenue 3a1ay 1 https://resh.edu.ru/subject/28/11/




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

9 PaGora cuel JlopeHniia
10 Perenue 3a1a4 https://resh.edu.ru/subject/28/11/
MaruuTtHoe mosie B BEIISCTBE. https://resh.edu.ru/subject/28/11/
11 DeppoMarHeTuKH, rnapa- u
JMaMarHeTUKH
OcHOBHBIE CBOMCTBa https://resh.edu.ru/subject/28/11/
12 deppomarneTrkos. [Ipumenenne
beppoMarHeTUKOB
13 Pemenue 3agau o reme https://resh.edu.ru/subject/28/11/
"MaruutHoe moJe"
14 Pemenne 3amau nmo teme https://resh.edu.ru/subject/28/11/
"MaruutHoe moJe"
SIBiieHUE PIEKTPOMATHUTHOMN https://resh.edu.ru/subject/28/11/
15 nHaykuuu. IloTok BekTopa
MarHUTHOW MHIYKIIUH
16 SJIC HHAYKIHH https://resh.edu.ru/subject/28/11/
17 3aK0H JIEKTPOMArHUTHOMN https://resh.edu.ru/subject/28/11/
nHaykunn Papanest
18 Buxpesoe anexkrpuueckoe noie. https://resh.edu.ru/subject/28/11/
Toxu ®yko
19 OJ1C MHAYKIMY B ABUKYIIUXCS https://resh.edu.ru/subject/28/11/
MIPOBOJIHUKAX
20 Pemenne 3axay https://resh.edu.ru/subject/28/11/
21 Tpasuio Jlerma https://resh.edu.ru/subject/28/11/



22

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B LICTIH
IMOCTOSTHHOT'O TOKa

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

23

24

25

SBnenue camounaykiuu. 3/C
CaMOUHTyKITUT

DHeprusi MarHUTHOTO TIOJIS
KaTyIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

Pemenue 3amau

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

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

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

26

27

28

O00011IeHE U CHCTEMATHU3AIINS
3HAHUH 110 TEME
"OnexTpoauHamuka"
KoHTpoinbHas pabora 1o Teme
"OnexkTpoguHaMuka"
KonebarensHas cucremMa.

CBo0OOHBIE KOJIEOAHWS.
["apmMoHMUeckue KoaeOaHus

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

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

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

29

Kunemarudueckoe u
IMHAMHYECKOE OIMCAHNE
Kone0aTeIbHbIX IBMKEHHUI

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

30

DHepreTu4yecKkoe OnucaHue.
BriBog tuHaMuueckoro
OTIMCaHUs TAPMOHUYECKHUX
KOJICOAHHMH U3 UX
SHEPreTUYECKOro U
KHHEMATHYCCKOTO OIMMCAHMS

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

31

AwMrntyzaa u ¢asa kojaedbaHui

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




32

33

[Tepuron u yacToTa KOJIOAHMIA.
[Teproa MabIx CBOOOIHBIX
KOJIcOAaHHMI MaTeMaTHYECKOTO
MasTHHUKa. [Teproa cBOOOAHBIX
KOJIcOaHH TPYKUHHOTO
MassTHHUKA

3aryxaromye KojaeOaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pesonanc

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

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

34

35

ABTOKOJICOAHUA

Pemenue 3amau

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

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

36

Ypoxk-koHpepeHuus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaXxX"

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

37

38

O000111eHHE U CUCTEMATU3ALMS
3HAHUHU 110 TeMe "Mexaundeckie
KosicOanusa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblil KOHTYp

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

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

39

®opmyna Tomcona. Csi3b
aMIUTUTY/BI 3apsiia
KOHJICHCATOpa C aMILTUTY0M
CHUJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

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

40

3aKOH COXpaHEHUs YHEPTUH B
U/ieaIbHOM KoJie0aTeTbHOM
KOHTYpe

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



41

3aryxarolue
3JICKTPOMAarHUTHBIE KOJICOaHMSI.
BoinyxeHHbBIC
3JICKTPOMArHUTHBIC KOJICOaHMS

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

42

IIepemennslii TOK. Pe3ucrop u
KOH/JICHCATOp B LIETIH
IIEPEMEHHOTI0 TOKa

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

43

44

KaTYIIIKa HHAYKTHUBHOCTHU B
ey neEpeMCcHHOro Toka

3akoH OMa AJi 3JEeKTPUUYECKOM
e MEPEMEHHOT0 TOKa

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

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

45

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE
3HAYEHUE CUIILI TOKA U
HaIpsHKEHUS

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

46

47

Pe3oHaHC B iIeKTpUYECKON LIETIH

Pemenue 3amau

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

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

48

WneanwsHblif Tpancopmarop.
IIpownsBoacTBO, nepenaya u
noTpedIeHuE IEKTPUUECKON
SHEepruu

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

49

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynbetypa ncnonb3oBanus
3JIEKTPOIHEPTUH B
MMOBCEIHEBHOM KH3HU

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



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

50 Penrenne 3amau
51 Perenue 3a1a4 https://resh.edu.ru/subject/28/11/

O0001IeHNE U CHCTEMATH3AINS https://resh.edu.ru/subject/28/11/
52 3HAHHUHU II0 TEME

"DeKTpOMarHuTHHIC

koneOanus"

Mexannueckue BOJIHEL. https://resh.edu.ru/subject/28/11/
53 XapakTepuCTUKU MEXaHUIECKUX

BOJIH
54 CBROMCTRA MEXAHUYECKHX BOJIH https://resh.edu.ru/subject/28/11/
55 3ByKk. XapaKTepHCTHKH 3BYKA https://resh.edu.ru/subject/28/11/

Wudpa3Byk u yabTpa3ByK. https://resh.edu.ru/subject/28/11/
56 [ITymoBoe 3arpsi3HeHHE

OKPYKarOIIEe Cpebl
57 Peluenue 3axay https://resh.edu.ru/subject/28/11/

DJIEKTPOMAarHUTHBIE BOJIHBI. https://resh.edu.ru/subject/28/11/
58 WznydyeHne 31eKTpOMarHUTHBIX

BOJIH

DHeprus AMEeKTPOMATHUTHBIX https://resh.edu.ru/subject/28/11/
59 BoaH. CBolicTBa

AJIEKTPOMArHUTHBIX BOJIH

[ITxana 3neKTPOMArHUTHBIX https://resh.edu.ru/subject/28/11/
50 BOJH. [I[pumenenune

3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY




61

[IpuHUUMnIBI paIuOCBS3U U
TeneBueHus. Pagnonokamms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYKarolllei cpebl

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

62

KontponpHast pabora o Teme
"Konebanus 1 BOTHBI"

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

63

64

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa
Pemenue 3a1ay Ha IpuMeHEeHHE

3aKOHa HpﬂMOHHHeﬁHOFO
pacupocCTpaHCHHA CBETA

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

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

65

Otpaxenue csera. [lnockoe
3epkano. Cepuueckoe 3epKao

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

66

[Ipenomiienue ceera.
AOCOIOTHBIN U OTHOCUTEBHBIH
IIOKa3aTellb MPEJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yro MoaIHOro
BHYTPEHHETO OTPa)KEHHUS

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

67

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHOB OTPAXKEHUS U
IIPEJIOMJIEHUS CBETa

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

68

69

Xox JIy4eil B Ipu3Me.
Hucnepcus cera. Cl0KHBIN
cocTtas 6enoro cBera. [[Bet

JInn3pl. DOKYCHOE PacCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI

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

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



[Toctpoenne nzobpaxxeHuii B

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

70 JINH3aX U UX CUCTEMAX.
VBenndeHue TUH3EI
Pemenue 3agau Ha nocTpoeHue https://resh.edu.ru/subject/28/11/
71 U300paKeHHIA, TIOTY9aeMBbIX C
IIOMOILIBIO JTHUH3
72 I'ma3 kak onTryeckas cucreMa https://resh.edu.ru/subject/28/11/
Pemenue 3anau. [Ipenesnst https://resh.edu.ru/subject/28/11/
73 MIPUMEHUMOCTH T€OMETPUICCKOM
OIITUKHU
74 CKOpoCTh CBETA U METOJIBI €€ https://resh.edu.ru/subject/28/11/
WU3MEPEHUS
75 JIuCTiepcHs CBeTa https://resh.edu.ru/subject/28/11/
76 Wrrepdepentms caera https://resh.edu.ru/subject/28/11/
KorepeHTHbIE HCTOUHUKHU. https://resh.edu.ru/subject/28/11/
77 VcnoBus HaOIIOAEHUS
MaKCHMYMOB I MUHUMYMOB
78 Perenne 3a1a4 https://resh.edu.ru/subject/28/11/
79 TpuMeHeH e HHTephepeHIIT https://resh.edu.ru/subject/28/11/
80 JIudpaxims ceeta https://resh.edu.ru/subject/28/11/
JndpakumoHHas penérka. https://resh.edu.ru/subject/28/11/
p p
81 VcoBue HAOMIOEHNS TIIaBHBIX
MaKCHMYMOB
82 Pemenne 3axay https://resh.edu.ru/subject/28/11/




83

HOHepeqHOCTL CBCTOBBIX BOJIH.
HOHHpI/ISaHI/Iﬂ CBETa

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

84

85

Pemenue 3amau

CBeTOBBIC SABJICHUS B IPUPOJIE

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

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

86

87

O000111eHrE U CUCTEMATU3 AL
3gaHui 1o teme "Ontuka"

KoHTpoinbHas pabora 1o Teme
«OnTukay

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

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

88

I'panup npuMeHNMOCTH
KJIACCHUYECKON MEXaHUKH.
3aKOHBI 2JIEKTPOIUHAMUKU U
NPUHINI OTHOCUTEIBHOCTH

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

89

90

IToctynatel ciennanbHON
TEOPHUH OTHOCUTEIHHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBan. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYHUHHOCTH.
OTHOCUTETHHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHU U COKPALLECHUE JJIMHBI

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

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

91

92

DHeprus ¥ UMITYJIbC
PEAATUBUCTCKOM YaCTULIBI

CBs13b MacChI C BHGPTHCﬁ n

HMITYJIbCOM pCHHTHBHCTCKOﬁ
JacCTUIbI. 3Hepr1/1${ ITOKOs

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

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




PaBHOBecHOE TEILIOBOE

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

93
U3JIyYCHHUE
94 3JaKoH cMemenns Brna https://resh.edu.ru/subject/28/11/
95 I'mmore3a M. IInanka o KBaHTax. https://resh.edu.ru/subject/28/11/
DoTOHEI
9 SHeprus u HMITYIIbC HOTOHA https://resh.edu.ru/subject/28/11/
®oroaddext. OnbiTe A. T https://resh.edu.ru/subject/28/11/
97 CrojieToBa. 3aKOHBI
doTtoadpdekra
YpaBHeHnue DUHIITEHA 17151 https://resh.edu.ru/subject/28/11/
98 dororddekra. "Kpachas
rparua” goroaddexra
99 Hasnenue cBera. Onwite [1. H. https://resh.edu.ru/subject/28/11/
Jlebenena
100 BOJIHOBBIE CBOICTBA YACTHII https://resh.edu.ru/subject/28/11/
Bounsl ne bpoind. Inuna https://resh.edu.ru/subject/28/11/
101 BOJIHBI JI¢ bpoilsid 1 pazmepbl
00J1aCTH JIOKAJIU3aluU
JBIKYIICHCS 4aCTULIBI
102 KopnyckynsipHo-BOJIHOBO#M https://resh.edu.ru/subject/28/11/
JTyaJii3m
103 Judpakius 37eKTpOHOB Ha https://resh.edu.ru/subject/28/11/
KpHUCTaIIax
104 Cnemnuduka n3mMepeHuii B https://resh.edu.ru/subject/28/11/

MHKPOMMUDPE. CooTtHonieHHs




HEOIPEIETEHHOCTEN
['eitzenbepra

105

106

Pemenue rpaduyeckux 3amaq

Pemenne pac4€THbIX 3a1a4

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

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

107

108

109

KonTponbhas pabota 1o remam:
"OcuoBrl CTO",
"KopmyckynspHO-BOIHOBOMN
nyanu3m"

OMNBITHI IO UCCIIEOBAHUIO
cTpoeHus aroma. [Inanerapuas
MoJieTh atoma Pesepdopaa

ITocrynatel bopa

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

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

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

110

111

112

113

114

Bunei ciektpoB. Cnektp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

CrioHTaHHOE U BBIHYKIEHHOE
U3JIy4CHHE CBETA

Jlazep

Hyxnonnas moznens sapa
['eiizenbepra-MBanenko. 3apsin
¥ MAacCOBO€ YHCIIO fAJIpa.
H3otonsl. PagnoakTHBHOCTE

3akoH paaroOaKTUBHOTI'O paciiajia.

CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue

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/




pPaauOaKTUBHOCTU HA KUBBIE
opranu3msl. Jlo3umeTpus

115

116

117

118

119

OHeprus CBA3U HYKJIOHOB B
sape. SAnepubie cuibl. Jledexr
Macchl apa. S nepHble peakuum.
Snepubie peakropsl. [Ipobnembl
YIPaBJIIEMOr0 TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
aCIIEKThI pa3BUTHS SICPHON
SHEpPreTUKU

MerTobl perucTpanuu u
MCCJIEI0BAHMS 3JIEMEHTAPHBIX
yactull. DyHaameHTanbHbIe
B3auMoieicTBUs. bapuonsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHast
MOJIeb aJIpOHOB

®du3suka 3a npeaenaMmu
CranpaptHoit monenu. Témuas
MaTepus U TEMHas DHEPTHUs.
EnuncTBO Qu3nueckoil KapTHHBI
Mupa

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUU

[TprMEeHUMOCTb 3aKOHOB (PU3UKU
JUIs OOBSICHEHUS TIPUPO/IBI
KOCMHYECKHX OOBEKTOB.

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/



Meroasl aCTPOHOMHUYECKUX
HUCCIEN0BaHUN

120

121

122

123

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIBI, PaIUOTEICCKOIIBI,
BHeaTMoc(epHast acCTpOHOMUS

Bun 3Bé3xHOro HeOa.
Co3Be3aus, spKue 3BE3/1bl,
IUIAHETHI, UX BUAUMOE IBIKEHUE

Conneunas cucrema. CouHIie.
ConHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHia 1
3BE3]

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. J(uarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

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/

124

3Be3 161 TIIaBHOMI
[10CJIENOBATEIBHOCTHA

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

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
MIPOMCXOXKIACHUH U YBOJOIIH
ConHua u 3B€37. DTarbl )KU3HUA
3BE3]

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

126

127

Muneunsiii [1yte — Hama
I'amaxkTnka. TUIEI rajJakTHK.
UeEpHbie bIpHI B iApax rajlaKTUK

Bcenennas. Pacivpenue
Bcenennoii. 3akon Xa06ma.

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

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




Teopus bosboro B3peIBa.
PennkroBoe nzimyuenue

128

129

MacmrabHas CTpyKTypa
Bcenennoit. MerarainakTuka

Hepeménnsie npobiieMsl
aACTPOHOMHUHU

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

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

130

131

Pu3NYECKU IPAKTUKYM 110
teme "UcciaenoBanue
MardHMTHOTO MOJIS MOCTOSHHBIX
marauToB" win "HccnenoBanue
CBOMCTB (peppOMarHeTUKOB" WIIN
"UccneqoBanue neiCTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TokoM"

dusnuecKuil NpakTUKyM 10
Tteme "M3mepenue cuibl
Awmrnepa" win "U3yuenune
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHJIYKIIUU Ha OCHOBE
u3MepeHus cuiibl Ammepa"

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

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

132

Pu3nYeCcKUil IPAKTUKYM 110
teMme "lccienoBanue SIBICHUS
3JIEKTPOMArHUTHON UHIYKIIMK"
unu "OnpeneneHne HHAYKIANA
BUXPEBOTO MAarHUTHOTO TOJIS"

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

133

Pu3nYeCcKuil IPAKTUKYM 11O
teMme "lVccienoBanue SIBJICHUS
camouHaykiuu'" mwim "COopka

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




MO/IEJIN 3EKTPOMArHUTHOTO
reseparopa"

134

PuU3NYECKU IPAKTUKYM 110
teMme "3mepenue nepuona
CBOOOIHBIX KOJICOaHUM
HUTSHOTO U MPYXUHHOTO
MasATHHUKOB"

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

135

136

Pu3nYeCcKuil IPAKTUKYM 110
teme "[IpeoOpa3oBanue YHEPTUU
B IIPY’KMHHOM MasiTHUKE"

Ouznyeckuil MpakTUKyM IO
teme "UcciaenoBanue
MEPEMEHHOTO TOKA Yepe3
MOCJIENOBATEIILHO COETNHEHHBIE
KOHJIEHCATOP, KaTYIIKY U
pesuctop" unu "MccrnenoBanue
paboThl ICTOYHUKOB CBETA B
LEMU TEPEMEHHOTO ToKa"

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

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

137

Pu3nYeCcKUil IPAKTUKYM 110
teMme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

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

138

Pu3nYeCcKUil IPAKTUKYM 110
teme "M3mepenue nokasarens
MpEIOMIIEHUA CTeKa" WIN
"TTonydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U’
JTUH3BL"

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

139

Pu3nYeCcKuil IPAKTUKYM 11O
teMme "HcciaenoBanue

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




140

141

142

143

3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JTUH3)" WIH
"Uzmepenue hoKycHOTO
PacCTOSHUS PACCEUBAOIINX
uH3"

DuU3nYeCKuil MPAKTUKYM I10

teme "HaOmonenune nudpaxnuu,

uHTEephEPEHITNU U TOJIIPU3AIIIT
ceera"

Pu3nYeCcKuil IPAKTUKYM 110

teMe "OnpeneneHrue UMITyJIbca U

SHEPTHH PEIATHBUCTCKUX
gactuil (1o ¢oTorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM TioJe)"

Du3HYECKU IPAKTUKYM 10
teMme "M3MepeHne nocTosTHHON
IInanka Ha ocHOBE
uccnenoBanus Gororddexra”
w "UccnenoBanue
3aBHUCHUMOCTH CHJIbI TOKA Yepe3
CBETOAMO]T OT HAMPSDKEHUS"

Pu3NYECKU IPAKTUKYM I10
teme "HccnenoBanue criekTpa
Pa3peKEHHOI0 aTOMapHOTO
BOZIOPO/IA U U3MEPEHUE
nocTtostHHOM Punbepra”

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/




144

145

146

147

Pu3NYECKU IPAKTUKYM 110
teme "UccienoBanue
paanoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHUEM JO3UMETpaA"
unu "M3ydeHne noraonieHus
OeTa-JacTull aTroMUHEEM"

DuU3nYeCKuil MPAKTUKYM I10
teme "HaOmronenns 38E31HOTO
Heba HeBOOPYKEHHBIM TJ1a30M C
HCII0JIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKESHHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro
NOJIylIapust U sipKue 3BE37b1"
win "HabmoeHus B TeNecKomn
JlyHsl, 1aHET, TYMAHHOCTEN U
3BE3/IHBIX CKOIUICHHIT"

O0o001IcHNE U CHCTEMATH3aIINS
3HaHuil. Ponp ¢puzuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COLTMATLHOM
U 3THUYECKOM chepax
JIeSITCIILHOCTH YeJIOBEKa

O06o0011eHNEe U CUCTeMaTH3aIs
3HaHuil. Posb 1 MecTo ¢pu3uku u
ACTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

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/




148

149

150

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHui. Ponb pusmdeckoit
Teopuu B (HOPMUPOBAHUU
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MUpPa, MECTO
(du3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# no teme "Kunemaruka"

O000I11IeHNE U CUCTEMATU3AIUS
3gaui o reMe "Kunematuka"

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

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

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

151

152

153

154

O06o001IeHne U CHCTeMAaTH3AINS
3HaHu# 1o teme "JluHamuka"

O000I1IIeHNE U CUCTEMATU3AIHS
3gagui o treMe "CraTtuka
TBep0ro Tena'

O000I1IIeHNE U CUCTEMATHU3AIHS
3HAHUU 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

O00011eHNEe U CUCTEMATU3ALIS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

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/

155

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MalIuHb!"

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



156

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemlecTBa. ®a3oBbie
nepexomnl"

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

157

O00011IeHNE U CUCTEMATHU3ALIUS
3HAHHUHU II0 TEME
"DnekTpuueckoe mose"

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

158

159

160

O00011IEHNE U CUCTEMATHU3AIHS
3gauui 1o treMe "llocTodHHbBIH
AIIEKTPUYECKUI TOK"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu 110 Teme "Toku B
pa3Iu4HbIX cpenax”
O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU 110 TeMe "MaruuTHoe
mone"

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

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

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

161

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3alMsl 3HAaHUI 110
TeMe "DJIEKTpOMarHuTHast
UHIyKIus"

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

162

Peseprubiit ypok. O600111eHIE U
cucTeMaTu3aIns 3HaHUM 110
TeMe "MexaHnuecKkue
Konedanus"

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

163

Peseprubrit ypok. O6001eHuE 1
CHUCTEeMaTH3alys 3HaHUH 110
Teme "DIeKTpOMarHUTHbIE
KoneOaHus"

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



164

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTHU3alMs 3HAHUH I10
TeMe "MexaHndecKHe u
3JIEKTPOMArHUTHBIE BOJTHBI"

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

165

PesepBHeiit ypok. O600ICHHE 1
cUCTeEMaTU3alus 3HaHUH 110
Teme "OnTuka"

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

166

167

168

169

170

Peseprublit ypok. O60011eHuE 1
cUCTeMaTU3alusd 3HaHUH 110
teme "Ocuoser CTO"

PesepBusiit ypok. O60011IeHE U
CHCTEMAaTH3aLMs 3HAHUH I10
teme "KopnyckynspHo-
BOJIHOBOM JTyasin3m"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HAHUH I10
TeMe "Pu3nka atoma"

PesepBHslit ypok. O6001IeHNE U
cHcTeMaTu3aIys 3HaHuH 110
teMe "®u3nKa aTOMHOTO s/1pa U
3JI€MEHTapHBIX YaCTHIL"

Peseprubiil ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUM 110
Teme "DieMeHTHl acTpopu3uKu"

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/

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Mskumes [.5., byxoBueB b.b., Corckuit H.H. ®usumka: VYuebnmk mns 10 xiacca
0011e00pa3oBaTeNIbHBIX YUpexkaeHuii: 17-¢ u3a. - M.; [IpocBenienue

Mskumes I'.f., byxosueB b.b., Yapyrun B.M. ®unsuka: VYuebnuk ana 11 xnacca
0011e00pa3oBaTeNbHBIX YUpexkaenuii: 17 3. - M.; [Ipocserienue

Msikumes I'.., Corckuiit H.H. ®usuka. Monekynspaas ¢pusuka. TepmonuHamMuka. Y 4eOHUK IS
10 kmacca o6meodpazoBaTeNbHbIX yupexaenuii: JJPODA

MsikumeB I'.5., Corckuit H.H. ®usuka. Onekrpoaunnamuka; @usnka. KonebaHus u BOJTHBI:
JAPO®A

Msxuies .., CunsaxoB A.3. ®usuka. Konedbanus u Bonnsl: JJPODA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kabapauu O.®., OpnoB B.A. COOpHHK IKCIIEpUMEHTAIBHBIX 33JaHUN U MIPAKTUYECKUX PadoT
no ¢usuke 9-11 kmaccel - M.; Actpens

2. Jleputan E.Il. Actponomus. YueOnuk i 11 kiacca o0meoOpa3oBaTenbHbIX YUpeKICHUN -
M.; IIpocBenienue

3. Mapon. A.E., Mapon E.A. ®usuka. [Junaktuueckue marepuansl. 10 kmacc. 2- e u3ng - M.,
Hpoda,2005 4. Mapon A.E.,. Mapon E.A ®usuka. /[unakruueckue marepuainsl. 11 kimace. 2-e u3g
- M., lpoda

7. llpaktukym no ¢usuke B cpenneit mkone: Aunakruueckuit matepuai: [lox pen. byposa B.A.,
Huxka 10.U. - M.; [Ipocsenienue

8. IlpaktukymM mno Qusuke B cpeaHei Imkone: JlugakTudyeckuii Martepuan MOA pe.
[ToxpoBckoroA.A. - M.; Ilpocsemienue

9. PeimkeBuy A.Il. COopHuuk 3amau no ¢usuke 10- 11 kmaccsr: 8-e u3z. - M.; [Ipoda

10. Camoe MmoJHOE W3/IaHHME TUIIOBBIX BapUAHTOB peaibHbIX 3amanuii EI'D: dusmka/aBT.-CcOCT.
A.B.bepkos, B.A. I'pu6oB.  M.:Actpenb

11. Coopnuk 3anau o pusuke 10-11 knacesl: Coct. Crenanosa I'.H. 9-e uza. - M.; IIpocsemienne
12. ®dusnyeckuii NpakTUKYM JUIs KJIACCOB C YIIyOJIEHHBIM H3ydeHueM Gu3uku: JuaakTuaeckuit
matepuan s 9-11 kmaccos: Tox pen. duka FO.U., Kabapauna O.®. - M.; [Ipocsenienue

13. ®ponTanbHble JabopaTopHbIE paboOTh 1Mo ¢u3nke B 7-11 kiaccax o0meoOpa3oBaTeNbHbIX
yupexnaenuit: [log pen. Byposa B.A., Huxudoposa I'.I'. - M.; IlpocBemenue, «YdueOHas
JIUTEepaTypar

14. lodun M.A. Actponomus —MH.: XapBecT

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmroreka L{OK https://lesson.academy-content.myschool.edu.ru/03/07

[Mopran Uudoypox https://infourok.ru/

[Mopran Yuu.py https://uchi.ru/

http://www.mon.gov.ru — odunuanbublii caiitt MuHHCTepcTBa 00pa3oBaHusi ¥ Hayku PO
http://www.edu.ru — dpenepansusbiit mopran «Poccuiickoe oOpazoBaHue»
http://www.school.edu.ru — poccuiickuii ooieodpazoBarenbHbiil [TopTan

http://www.ege.edu.ru — nopran uHGOPMAMOHHON TOAAEPKKH EIMHOrO rocyaapcTBEHHOTO
sk3amena http://www.fsu.edu.ru — penepanbHblit coBet mo yueonukam MOuH PO
http://www.ndce.ru — mopran y4eOHOTr0 KHUTOHU3IaHUS

http://www.vestnik.edu.ru — sxypuaan BectHuk o0pa3oBaHus»



https://lesson.academy-content.myschool.edu.ru/03/07
https://infourok.ru/
https://uchi.ru/

http://www.school-collection.edu.ru — equnas Kosekius upPOBLIX 00pa30BaTEIBHBIX
pecypcos http://www.apkpro.ru — AxajeMust OBBIIIEHHs KBATUGUKAIIMH U TIPO()ECCUOHATBHOM
HeperoAroTOBKY pabOTHIUKOB 00pa3zoBanus hitp://WWWw.prosv.ru — caidt u3narenbcTBa
«[Ipocemenue» http://www.history.standart.edu.ru — npeAMeTHBI CaliT U3IATEIbCTBA
«[Ipoceemienue» http://Www.prosv.-ipk.ru — ”HCTUTYT HOBBILICHUS KBATH(PHUKALIUH
WznarennctBa «IIpocsemtenue» http://www.internet-school.ru http://w
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