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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe HAa YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUW M TPEOOBAHHWM K pe3yibTaTaM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsbl, npexacraBieHHbix B GI'OC COO, a
TaKxke ¢ yu€rom ¢enepanbHoil paboueil nmporpammbl Bocniutanus u KoHuenuuu
npenoaaBanus yueoHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ~ denmeparuu,  peaqu3yIONIMX  OCHOBHBIE  00Opa3oBaTelIbHbBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpezaenser o0s3aTeIbHOE MPEIMETHOE COJIEPKaHHE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEJioB
y4eOHOTO TpeaMera ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTrO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaromuxcsl.
[Iporpamma mno ¢usuke na€r MNpeacTaBiICHUE O UENSAX, COJAEPKaHUM, OOIIeH
CTpaTeTuu OOy4YCHHWs, BOCIHTAHWS W Pa3BUTUSA OOYYAIOMIMXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3MKd YriayOJaEHHOTO YpPOBHS IO3BOJISIET PEAM30BATh
3a/1a4yd MPO(ECCUOHATILHON OpHUEHTALIMM, HAPaBIEHO HA CO3/IaHUE YCJIOBUU IS
MPOSIBJICHHSI CBOWX HMHTEIUICKTYIbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommmMcsi, KOTOpbIE HEOOXOMWMBI JJIA TPOJODKEHHs O00pa3oBaHUsS B
opraHuzanusx npodeccuoHaILHOTO O00pa3oBaHUs MO Pa3IU4YHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CIIEIIUATBLHOCTSIM.

B mporpamme mo (¢usHke OmNpeAensioTcs IJIaHUPyeMble pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHMs: TUIYHOCTHBIC,
METanpelMeTHbIe, TpeaMeTHeie (Ha  yriyOnéHHom  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOyYaroIINXCS, OCBOUBIIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpeaHero oo0mero oOpa3oBaHUs Ha
yTIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUTAHUPYEMBIE PEe3ylbTaThl OCBOEHHUS Kypca (GU3MKH Ha yriayOiaéHHOM
YPOBHE, B TOM YHCJIC TTPEJMETHBIC PE3YJIBTATHI IO T0/1aM 00YUYEHUS;

coJiep kanue yuyeoHoro npeamera « Pusuka» no rojgaMm 00ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUYUTENIMHU (PU3HUKH JIJIs1 COCTABJICHHS CBOMX Pab0YMX IMpOorpamm.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIIEH U
NPEOCTaBISET BO3MOXXHOCTU JUISI pEeaM3allMyd  PA3JIUYHBIX METOIMYECKUX
MOJXO0/J0B K NpPEnojJaBaHui0 (U3UKKM Ha YriyOJIEHHOM YpOBHE MpU YCIOBHH
COXpaHEHUs 00s3aTeTbHON YacTH CONIEPKaHus Kypca.



du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbIN Kypc PU3NKK — CHCTEMOOOPa3yIOIHiA
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHWH, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,
dbusmdeckoir reorpaduerd W acTpoHoMuei. lcronp3oBaHME U AKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM OINpeAeNuiio Xapakrep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, NOJIy4eHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOWCTBaMH. M3ydeHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00yyarolerocs, B (pOpMUpPOBAaHUE YMEHUI MPUMEHSITh HAy4YHBIH
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs MOJIOKEH
psAI uAeH, KOTOPbIE MOKHO PaCCMaTpUBAaTh KaK MPUHLHUIIBI €0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B coOTBEeTCTBMU C HeW maTepuan Kypca (GU3HKH
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBIsgeTcs
(bopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanus NPEANONAraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMANa (PU3UUECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TAaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yramyOnéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHHS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUHM, a TaKkKe OOCYXICHUS
po0JIeM palMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€3011acCHOCTH.

OcBoeHue cojiepkaHusl TPOrpaMMbl TI0 (PU3HKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
NPUHLIKIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIoIEro (Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBHS — O3TO CHUCTEMA CAMOCTOSTENBHOTO YUYEHHYECKOTO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHYECKHUE ONBITHI NPU HM3YyUYEHUU HOBOTO
MaTtepuaia, 1abopaTopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanu3anuud (PU3MYECKOro NpakTUKymMa. B  mepBoM ciydae
MpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 knaccos, b0 mociie nmepBoro u
BTOPOTO TIOJNYTOAUN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3To
UHTErpanus padoT NpaKTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabOT, KOTOpHIE
MPOBOJATCA B Mpolecce u3ydeHus paszzaena (temsl). [Ipu 3ToM mox paboramu
MPaKTUKyMa TTOHHUMAETCSI CAMOCTOSITENIbHOE HCCIEI0BAaHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1o (Qu3uMke cucTeMa YUYEHHYECKOTO HSKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBICHa €IWHBIM MepedHeM. Brioop
TEMATUKU JI1 STUX BHUAOB YYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCX0I U3 0COOEHHOCTEN MOYpPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipum sTomM obecmneunBaercs
OBIAJICHHE OOYYArOIIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMbIE U KOCBEHHBIC
U3MEPEHHs, MCCIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 111 pacu€THBIX 3a/7a4 MPUOPUTETOM SIBISIFOTCS 3a/a4l C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKON MOJEINbIO, MO3BOJISIOLINE MPUMEHSTh
U3y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca, Tak U
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pasnenioB. /(s kauecTBEHHBIX 3a1ady
NPUOPUTETOM SIBIISIIOTCA 3aJaHWs Ha OOBsSCHEHUE/NpeNCKa3aHne TMPOTEKAHUS
(u3HYECKUX SIBJIEHUN W MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MoAENH AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmaTepuanbHO-
TEXHUUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOosnéHHOTO
YPOBHS Ha YPOBHE CpeHEro ol1ero 00pa3oBaHust JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHeTe QU3MKK JODKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyJOBaHUE IS BBIMOJIHEHUS YyKa3aHHBIX B IMpOTrpaMMe IO
bu3NKe YYEHUYECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpanlMoHHOE  000pyJoBaHue (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHEYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIFOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMSI  M3yYaeMbIX SIBICHHH U  TPOIECCOB, OMIUPUUYECKUX U
(byH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpynOBaHHE MJIS YYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHIC TEMaTHYECKHX KOMIUJICKTOB M OOECIEYMBACTCA B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydalmmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIB30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOydYaromMXcd K HayYHOMY
W3YYCHUIO TIPUPOJBI, pPa3BUTHE WX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
COCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HAaHUA M (HOpMUPOBAHHE
MCCJIeI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dhopMupoBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTara U3YUEHUs] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;

dbopMHupOBaHE YMEHUN OOBSICHATD SIBJICHUS C UCIOIb30BaHUEM (U3HUECKUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TMPEJACTABICHUN O poiu (U3UKH 7 Pa3BUTUA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCHOHaNbHON  ACSITENbHOCTH, CBS3aHHBIX C (PU3MKOW, MOATOTOBKAa K
JagbHelIeMy 00y4YeHHIO B 9TOM HaIlpaBJICHUH.

JlocTumxeHre 3TUX leneld 00eCreynuBaeTCsl PEelIeHUEM CIEAYIONUX 3a/lad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpUAX,  BKJIKOYas  MEXaHWKy,  MOJIEKYJISpHYIO  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHNE YMEHHI MTPUMEHATh TEOPETUUCCKUE 3HAHUSA I O0BSICHEHUS
bu3nuecKuX SIBICHUN B MPUPOJE U IS NPUHATHUS TPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHMS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCIOBHSM 3aJadd, B TOM 4YHUCIE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

MOHUMaHue (U3NYECKMX OCHOB W TMPHUHIIAIIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOILIYIO CPELY;

OBJIaJICHHE METOJaMU CaMOCTOSITEJIbHOIO TUIAaHUPOBAHUS W TPOBEICHUS
bU3MYeCKNX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanud HHpopMaIuuy,
ONpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM MJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIEATEIbHOCTH;



pa3BuTHE UHTEpeca K chepam nMpodecCUuOHAIBHON eITeTbHOCTH, CBI3aHHOM
¢ (PU3UKOMH.

B cootrBerctBun ¢ tpedoBanusimu OGI'OC COO yriayOn€HHBIA YypOBEHb
u3ydeHus yueOHoro mpeamera «®DusWkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus BBIOWpaEeTCs OOYYArONIUMUCS, TUIAHUPYIOIIMUMU TPOJIODKCHHE
00pa30BaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypOBEHb) HA YPOBHE CPEAHETO OOILETO
oOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIa0OpaTOPHBIX H
MPAKTUYECKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTENb JelaeT BBIOOD
MPOBENCHUSI JTA0OPATOPHBIX PabOT © OMBITOB C YyYE€TOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NIPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupojae. Haydunsiit MeTo1 mo3HaHUsS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus mpupoisl. Habmoaenue u
HKCIIEPUMEHT B (PU3UKE.

Croco06b1 m3MepeHust (U3NUECKUX BEIWYWH (AaHAJIOTOBBIE W ITUGPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIWYUH  (aOcoiroTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOIECCOB (MaTepuaibHas TOUKa,
aOCOIIOTHO TBEpAOE TeNlo, HjealbHasl >KUIKOCTb, HJCaJIbHBIA TIa3, TOYCUHBIH
3apsn). ['unoreza. dusndyeckuid 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. DU3nyeckKas
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU IE€ATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHUS B LEMU IOCTOSHHOTO TOKa MpH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1mu(ppoBoi aboparopueit mo duszuke. [Ipumepsl usmMepeHus
(bU3HYECKUX BEIIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4ll MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHOM TOYKU OT BPEMEHHU M HUX
rpaduxu.

CBoOomHOe maneHue. YcKopeHue CBOOOMHOTO TajacHus. J[BuKeHHE Tena,
OpOILIEHHOT0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTU H
YCKOPEHHS] MaTepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuHnentHoe  nBmkeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JMHEHHasi ckopocTh. I[lepumon m dacrora oOpaiueHws.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: CIHIAOMETP,
JBI)KCHUE CHApsOB, LEMNHbIC, MIECTEPEHYAThIE U PEMEHHBIE MEepeayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTePHUCTUK
JIBH>KCHUSL.

CrocoObI McclIeT0BaHUS ABUKEHUN.

Nnmroctpanus mpeebHOTo NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEHHMs Tejaa, OPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUNA, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHus Mpu NPsIMOJMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIDKCHUU.

N3mepeHnne  yCcKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIOBAHO
WCIIOJIb30BaHNEe IU(PPOBOM Ta0OPATOPUH).

N3yuenue nABWXKEHHS Tena, OpOIIEHHOTo Topu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TIPSMOM MPOMOPIUOHATBHONW 3aBUCHMOCTH MEXIY JallbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTHM C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHUOJa OOpalieHuss KOHHMYECKOTO MasTHHKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBpiii 3akoH HproroHa. HMHepumanwsHble cucTtemsl orcuéra. [lpuHimn
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHbie cUCTeMBbl OTCcuéTa (OmpesereHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3unmuu Cuil.

Bropoii 3akoH HproTOHa 1151 MaTepranbHON TOUYKH.

Tperuii 3ak0H Hpr0TOHA U151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTECHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
WHEPTHOM MAaCCBI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI M OT reorpaduyeckord IMUPOTHL. JIBIKeHHE
HEOECHBIX TeJ U UX CIMYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUjla TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Hasnenue. I'mapocrarndeckoe napienue. Cuia Apxumena.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenune qBUKEHUS T€Nl B MHEPITUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCY€Ta.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEeHUE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K TeIy CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEIL.

N3mepenne macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MAICHUU.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI NP JBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHU JABWKEHHUS Opycka TIo
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HMKAIOUIUX B INPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX AehopMaIiui.

N3ydeHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpe3
JErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie NBHKEHHSI OpycKa MO HAKJIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 () PUIIMEHTOM TPEHUSI.

W3ydeHne nBUKEHU Ipy3a Ha BAJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JABMIYKEHHE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpameHus. llnedo cuisbl
CrnoxxeHue cuil, NPUJI0KEHHBIX K TBEPAOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBecHs TBEPAOTO TeA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIA KpPaH, peIIETUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPAKMUKyMm.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACYET CHII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOIIETO IUIOMAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema O IBHKEHUH LIEHTPaA Macc.

MMmnysibec CWIIBI M1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTnBHOE IBMKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBimeHne o cCoXpaHEHHH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISAX.

PaGorta cuipl Ha ManoM W Ha KOHEYHOM TmepemenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[loreHuuanbHple WM HENOTEHLUMaNIbHbIE Cwibl. [loTeHUManbHasE >HEprus.
[ToTeHimanbHas sHeprust yrnpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIUs Tela B OJHOPOJHOM TI'paBUTALMOHHOM Imone. [loTeHinumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOIO IIapa (BHYTpU M BHE Iiapa). Bropas
KOCMMYECKas CKOPOCTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHHYECKOU
DHEPIUHU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum Ui HUI€aTbHOM KUJKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTHUU.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHepruu Tela Mpu COBEPUICHUU PAOOTHI.

B3auMmHble mpeBpalieHus KUHETUYECKONM M MNOTCHUMAJIBHOM HDHEPruu IIpU
JIEWCTBUU HA TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH Npu CBOOOTHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3mepeHne nMmyJiibca Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECHCTBHH.

W3mepeHne KHHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATLHON YHEPTUU MPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NpPHU JBHXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOI MeOPUUI.

OcCHOBHBIE TMOJIOXKEHUSI MOJIeKyJIsipHO-KuHeTn4ueckoil teopun (MKT), wux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe ABuxkeHue. XapakTep
JIBWKEHHS W B3aMMOJECHCTBUS 4YaCTHUI BewlecrBa. Mopaenu CTpoeHus Tras3oB,
KUAKOCTEH W TBEPABIX Tel U OOBSCHEHHWE CBOMICTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasMepbl Mosekya (atomoB). KonuyecTBo BeliecTBa.
[TocTosiHHass ABoraapo.

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

Mogenp neabHOTO ra3a B MOJIEKYJSIPHO-KMHETUYECKON TEOPHUM: YACTHULIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcoOTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbToHa. M3ompornieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3p  MEXIy [JIaBJI€HUEM U CPEOHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBUXEHUS MOJEKYJ HACAIbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATIbHOTO Ia3a).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Hemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddyszust sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrE MOJIEKYL.

Mojenu KpuCTaNInuYeCKUX PEMIETOK.

HabGmronenue u rccieroBaHue N30IMpoLecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HUccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IMPHU
TEIJI000MEHE MEXKTY TOPSUYEH M XOJIOTHOU BOJIOM.

N3yueHune H30TEPMUYECKOro Mmpolecca (PeKOMEHIAOBAHO HCIOIb30BaHHE
urdpoBoii 1abopatopun).

N3y4yeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE mapameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEJHUE 3HAYEHUS BEJIMYMH, ONMHCHIBAIOLINX
€€ COCTOSAHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (Camonpou3BOibHAs — penakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopnens uaeanbHOr0 ra3a B TEPMOJAMHAMUKE — CHCTEMa YPaBHEHHIA:
ypaBHeHHe MenaeneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kasl KOHIIEHTpAIUsl YacTHll, BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOTO MIEATbHOIO
rasa.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoANHAMUKe. Beranucnenue paboTel mo rpaduky
mpoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco®  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0e3  coBepuieHus paboTsl.  KoHBekius,
TEIJIONPOBOJIHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. TemnoéMKocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHass TEIioTa CropaHus
ToruiBa. Pacu€r konmuecTBa TEIUIOTH Mpu Temnonepenaye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomanuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJMHAMUKH [UJII PAaBHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoii 3aKOH TEpPMOJMHAMHUKM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! aecTBus TermoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TemioBoe
3arps3HEHHUE OKPYKAOIIEH Cpebl.

TexHuueckre ycTpoilcTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIUIIbHUK,
KOHJIUIIMOHEP, AW3CJIbHBIM W KapOIOpAaTOPHBINA ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AUS «TEIUIOBBIX» OTXOJO0B C
WCIOJIb30BAaHUEM TEIJIOBOTO HACOCAa, YTHIIM3AIMs OMOOPTaHNYECKOTO TOIIIUBA IS
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMmneparypsl Mpu aainadaTHYeCKOM PACIIUPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aqnabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nNPAKMUKYM.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aauadbaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUU MEXKMOJEKYJIIPHOTO B3aWUMOJACHCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. DPazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HWcmapeHue u kuneHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacpiiienHele ¥ HeHachbllleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxaocth Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIKs CBONCTB
kpuctauioB. [lmaBineHne u Kpucramnuzauus. YJeldbHas TEIIIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanmu TBEpOTO Tena. Pactsokenue u cxkarue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruii.

TermoBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEHHOE
pacuimpeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO paclIMpEeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa30BbIX NMEPEX0IaX.

VYpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(PuUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapasie sBneHus. J[aBiaeHue 1noj1 UCKPUBIEHHON TOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI:  KHUJIKUE
KPUCTAJJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TennoBoe pacuiupeHue.

CBoMCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHUMU.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnisipasie sBieHUsI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEpPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmarnuii.

Habmronenune mansix aedopMarmii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JlyXa W OLEHKAa MaccChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dunreHTa moBepXHOCTHOTO HATSHKCHHS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  JedopMmaliid  pe3uHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpr3aluus Tel U €€ MPOsBICHUA. JJIEKTpU4YecKud 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, OUANEKTPUKU U IOJYIPOBOJHHUKH.
DNeMEeHTapHbId BJIEKTPUUECKUN 3apsa. 3aKOH COXPAHEHUS! BIIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsaioB. Toueunsie 3apsbl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero neiicTBre Ha dJIEKTPUIECKUE 3apsiibl.

Hanpsok€éaHocts  anekTpudeckoro  mnossi.  [IpoOnbiil  3apsa.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs1. OQHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMONs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loteHnumanpHas dSHeprus 3apsiaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKoro noiid. CBA3b HANPSHKEHHOCTH MOJS U Pa3HOCTU
MOTEHIIMAIIOB [IJISl  DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOIO, TakK M
HEOHOPOJIHOTO).

[TpuHIUMI Cynepno3uIMy STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
pPaBHOMEPHO 3apshHKEHHOTO Mo 00béMy miapa. [loje paBHOMEpHO 3aps>KEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH O3TUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JusnexTpuku B ANEKTPOCTATUYECKOM noJie. Jusnexktpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coeMHEHUE KOHIEeHCaTOPOB. [locnenoBarenbHOe coeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETpP, DSJEKTPOCTaTHYECKas 3alluTa, 3a3€MIICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA TOCTOSSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUDIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dJIEKTPUUECKOTO IO 3apS)KEHHOTO KOHJEHCATOPA.

3apsKa 1 pa3psKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
W3JIy4YEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHINAJIOB (HanmpspKEeHUsT ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 2. ITocmosannbslil 31eKmpudecKuilt mok.

Cuna Toxka. ITocTOsSIHHBIN TOK.

YcnoBus CymIECTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOIO TOKa. McTouHMKH
toka. Hanpsikenue U u DJ1C é&.

3akod OMa J1J1g y4dacTKa LeTu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTb CONPOTHUBIICHUS
OHOPOJHOIO IPOBOJHMKA OT €ro JUIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHHS.
Y 1enpHO€ COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOAHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux neneit. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOIO TOKA. TeraoBas MOUIHOCTb, BbIAEIsSIEMas Ha
pe3ucTOpeE.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKAa TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 92JICKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikaHue.

KonneHcaTop B 1enu nocTOSSHHOrO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAINpSDKEHUs [Js pe3HCTopa,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHUS HWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepHaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBIIEHUS MPU MOCTOSITHHOM
HaIpPSKEHUH.

[Ipssmoe nzmepenne DJC. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO AJIEMEHTA
Y OIIEHKa BHYTPEHHET0 CONMPOTUBIICHUSI.

CrnocoObl coenHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenune yaenbsHOro CONpOTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucuMocT J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTb COINPOTUBICHUS METAIOB OT
TemiiepaTypbl. CBEpXIPOBOAUMOCTb.



DNEeKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
MOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS TUCCOLMALIMSL.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B Tra3ax. CaMOCTOSITENbHBIN W HECAMOCTOSITEIbHBIN
pa3psia. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monuus. 11na3ma.

TexHu4yeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: Ta30paspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE TNPUOOPHI: JHOI,
TpaH3UCTOp, (HOTOAUOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbl nekTponn3a Papanes.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB ¥ NIOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkrposusa.

W3mepenne 3apsaa OHOBAJIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTM  CONPOTHUBJICHUSI ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIEPHON XaPAKTEPUCTUKH THO/IA.

Du3uYeCKNl MPAKTUKYM.

CnocoObl n3Mepenus pU3NYecKux BEIUMYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIJIIOTHBIE U OTHOCUTENbHBIE OTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEJINYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
ONMHMCAHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnsie noHaAmMuUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHHE, HAay4yHbId (aKT, runotesa, (u3MUecKas BeIUUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, N3MEpPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelnieHHe CcUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6bona, ux rpapuku u cBoiicTBa. TpuroHoMmerpuieckue (QyHKIIHH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ MX IPOEKLUU Ha OCU KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: Mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII000OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl,
yTUIU3alusg OMOOPraHMYEeCKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
DIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumua: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, MOJyuYeHHE HaHOMATEpUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M ra3oB, )KUJIKUE KPUCTAILIBI, JIEKTPUUECKHE
CBOWCTBA METAJUIOB, AJIEKTPOJIIUTHYECKAS AUCCOIUAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeodbpazoBaHue JBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro H OKHJAKOTO TpPEHUS B TEXHHUKE, CTaTHUYECKHE KOHCTPYKIUH
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), UCTIOIb30BaHNE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJTyYeHUsI COBPEMEHHBIX MAaTepHUalioB, B TOM UHWCJIE€ HAHOMAaTepHajoB, |
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKka.

Tema 4. Macnummnoe none.

B3aumojelicTBue TMOCTOSHHBIX MArHUTOB M IPOBOAHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMD cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KATYUIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuita Amnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBH>KEHNE 3apSHKEHHOM YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mosie. Pabota cuinel Jlopenia.

MarunutHoe none B BeuiectBe. @eppoOMarHeTuky, napa- 1 JnaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHC IIPOLCCCHI: IIPHUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTep-MyJIbTUMETP,
ANIEKTPOABUTATETL SIKOOH, YCKOPUTENIH JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMM  MHAYKIMM  MarHUTHOTO  MOJs  IOJOCOBOIO WU
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MAarHUTHOM UHAYKIHMH TOJIS JUTMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cunel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKmMUKym.

HccnenoBanre MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanne CBOWCTB (eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAyKIMu. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyxko.

OJC uHAYKUMHM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. JIC caMOMHTyKIIUH.

DHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKLIHOHHAS
1eYb, COJICHOU], 3alllUTa OT 3JEKTPU3ALUU TEN MPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

HaOmroienre ssBjeHUs 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomol, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MATHUTHOTO MOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJ1enu 3JIEKTPOMarHuTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. KnHnemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXPaHEHHUS MEXaHMYEeCKOW sHepruu). BeiBoa
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUS.

Amrmuiutyna u ¢asza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOTHOM
BEJIMYMHBI C aMIUTUTYyaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTh4eckoro wmastHuka. [lepuoa CcBOOOMHBIX KoJeOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarwmux Kojaebanusx. BeiHyX/1eHHbIe KOoeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKONIEOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoJie0aTeNbHOTO JIBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHWI rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanue 3aTyXarMuX KoieOaHUi U 3aBUCUMOCTH IEprUoaa CBOOOIHBIX
KOJIEOAHHI OT COTPOTUBIICHHUS.

HccnenoBanre koiiebaHUM Tpy3a Ha MACCUBHOM TMPYXHHE C IEJbIO
dhopmMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJIeOaHUsAX Ipy3a Ha PY>KUHE.

HccnenoBanre BIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHMHHOI'O
MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUXKEHHUSA TeJla B X0JI€ KOJeOaHUW Ha yIPyroM MoJABeECe.

N3ydeHne NBUKEHNS HUTSHOTO MAasITHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUN.

Tema 2. InekmpomacHumHubsle KO1€0AHUA.

KoneGatenbupiii koHTYp. CBOOOIHBIE 3IIEKTPOMATHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMArHUTHBIE Kosie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIi TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JIEUCTBYIOIEE 3HAUCHHE CWJIbl TOKA W HaMPsOKEHUS MOpH pa3indHoud (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENHM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHM.

Uneanpubiii  Tpancopmartop. I[lpomsBoacTBo, mepemada u TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPpU TPOU3BOACTBE dIIEKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOAaHUN.

Mopens 3JIeKTPOMarHuTHOTO T'eHEPaTopa.

BoiHyX/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJEHCATOpP B LIENU MEPEMEHHOTO
TOKA.

Pesonanc npu mnocienoBaTebHOM COCAMHEHUH PE3UCTOPA, KAaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb JIMHUYU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut, RPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOIO TOKA 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCIOBUA HMX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacrnpoOCTpaHEHUs U [JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpaXeHHe, MpeloMJIeHue, UHTepdepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)XK€HUe,  MpPeIOMIICHUE,
noJisipu3alys, HHTepepeHuns u TudpaKims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBS3U U TeNEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAOIIEH CPEBI.

TexHuueckre ycTpoilcTBAa M MNPAKTUYECKOE IPUMEHEHUE: MY3bIKalbHbIE
MHCTPYMEHTBHI, pajiap, paJuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEUYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune unrepdepenunu u quppakiuid MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHUE.

HabGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJeOaHUM.

HccmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TOJsIpu3alus, udpakiuus, tHTephepeHITs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKmMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOTMHENHOE pacnupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
TodeuHbIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxeHusi cBeTa. [locTtpoeHue n3o0pakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBbHBIN MOKa3aTenb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [JIJIMH BOJH MpHU MEPEX0JE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszfena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusme. [ucnepcust cBera. ClioxHBIA cocTaB O€lI0ro CBeETa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTPAKEHHUS.

ColOuparome u pacceuBarolue JuH3bL. ToHkas mauH3a. DOKyCHOE
paccTossHUE M OINTHYECKass CHjla TOHKOW JHMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOr JTUH3bI OT €€ NeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJsia TOHKOW JIMH3BL. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

Xox nyda, MPOMIEAIIEro JIMH3Y IOJ IPOWU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontu4yeckor ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
cOOMparoIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEpP(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMmepsl KiacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakuuoHHas pemérka. YcloBUE HAOIIOIEHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  MAaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCH: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaT, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habnrogenue noaHoro BHyTpEeHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapalIeNIbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOIa.

Hao0mronenune natepdepeHnnu crera.

HaGnronenue BeTOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3ydenne nudpakiimOHHOW PeIIETKY.

Hab6mronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Habmronenue nomisipuszanuu cBeTa.

[IpumeHeHne nouaponI0B ISl U3YUCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSL OT BellecTBa (Ha
MPUMEPE KUJKUX JIMH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, uHTepdepeHny 1 NoJIIpu3alii CBETa.

N3yuyeHue noysipu3anuy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenune nHTEpPEPEHIINH JTA3ePHOTO U3TYYCHHSI Ha JIBYX IIETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa M3Iy4YEHUS] CBETOIMOMA TMPU MOMOIIN AUGPAKIIUOHHOM

PEIETKH.
Pa3znes 6. OcHOBBI cIeIHAJIBHONM TEOPUH OTHOCHTEIbHOCTH.
I'panuupl  NPUMEHMMOCTHM  KJIacCMYeckou — mexanwku.  [locTynarsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOpa3zoBanus  JlopeHa.
YcnoBue npUUUHHOCTA. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeEIJICHUE
BPEMEHHU U COKPAILICHUE JTUHBL.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPIUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrus
MOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HSHEPrUU  PEIATHUBUCTCKUX 4acTll (IO
dboTorpadusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3JIydeHUE a0CONIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotordpdext. OnbiTel A. I'. Ctoneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitnmreitHa st pororddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [IaBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). Ombrtel I1. H.
JleOenena.

BomHoBbIE cBOMCTBA yacTull. Bonnsl ae bpounsa. linaa BonHel ne bpoits n
pasMepbl 00JacTH JIOKAIW3AIlMu ABWXKYIIEHCS dacTuilbl. KoprmyckymspHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONpPeneIEHHOCTEM
I'eitzendepra.

TexHu4yeckre yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(deKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GhoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe nccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAMPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aToma. IlnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatel bopa. U3ny4yenue u norsnomienue GOTOHOB MPH MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1y4yeHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHUE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenre TMHe4aThiX CIIeKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NMOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHbBI JJa3€pPHOTO HU3TyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenmenoBanne CIeKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u I1EMEeHMAPHLIX YACMUY,

Hyxknonnas monens snpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PannoaktuBHOCTE. Anbda-pacnag. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacnan. ['amma-u3iyyeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaavoakTUBHBIE H30TONBI B IPUPOJIE.
CBONCTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJlOaKTUBHOCTH HA JKHUBBIE
opranu3Mbl. EcrectBeHHbIil oH n3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifpe. Snepubie cuiibl. [ledekT maccsl sapa.

Anepublie peakuuu. lenenue u cuntes anep. Aaepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIIbHbIE B3aMMOJCUCTBUA. bapvOHbBI, ME30HBI U JIENITOHBI.
[Ipencrasinenne o CtangaptTHo Monaenn. KBapK-rimtooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



DOtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaAUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3mHoro nHeba. Co3Be3nus, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBHOKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeunasi akTUBHOCTb. MicTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(narpamma «CeKTpaibHbIN Kj1acc —
CBETUMOCTB». 3BE3JBI TJIaBHOM MOCJICAOBATEILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B&371. COBpEeMEHHbIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama I'anaktuka. Ilonoxxenue u nBuxenne ComHia B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku v kBa3apel. UEpHBIE IBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimupennie Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbmoro B3peiBa. PenukTroBoe usnydeHue.

Macirabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnple mpo0ieMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOmonenus 3BE3nHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HUCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUI JJIsI OTpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausi CeBEpHOro MOdylIapus U SpKue
3BE3/bI.

HaOmonenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUIA.

Du3uYeCKNl MPAKTUKYM.

CniocoObl n3MepeHus: (PU3NYECKUX BEITUYHH C MCIOIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX U3MEPEHUM, MCCICAOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHbIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaXx «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O6o0maromee MOBTOPEHUE.



O0o061enne U cucTeMaTH3alusl CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3nuka U TepMOAMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
dusnka», « IEMEHTbl ACTPOHOMHUH U aCTPOPUZUKNY.

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax NesTeIbHOCTH YeIOBeKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE ONUCATEIILHOU,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKLMIA
bu3ngecKoil Teopuu, poiib GU3NUECKON TeOprur B (POPMUPOBAHUY TIPEACTABICHHM
0 (u3NyYecKor KapTUHE MHUPA, MECTO (PU3UUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O PUPOJIE.

MexnpeameTHble CBS3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTe€MaTUKH, OMOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHBIH (pakT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adopaTopus.

Mamemamuxka: penieHWE CHUCTEMbl YpaBHEHUW. TpuUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKLUHMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GyHKUUNA. [Ipu3Haku NOmOOHS TPEYrOJbHUKOB,
onpeesieHne MIOAau TOCKUX GUryp u oobEmMa Ted.

Buonozua: »>nextpuueckue SIBICHUS B KUBOW NpUpPOJE, KojieOaTelbHbIE
JBW)KCHUSI B JKUBOW MPUPOAE, HKOJOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAWIIEH  Cpenbl,
yIbTPa3BYyKOBasi JMArHOCTHMKA B MEJIULMHE, ONTUYECKHUE SBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
T€JA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalbHbIN
aHaIm3.

T'eocpaghusn: marHuTHBIE TMONIOCAa 3€MJIM, 3aJIEKU MArHUTHBIX Py,
dboTochEMKaA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusa: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTaTENb IKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuonpUEMHHK, TEIEBU30P,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ aliapar, BOJOKOHHAA OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJbTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMsS ydeOHoro mnpeamera «Duzuka»
JOJKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIMUXCsl PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTALIUM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpeHHE >KU3HEHHOTO
OIBbITA U OIBITA JEATEIBHOCTU B MPOLIECCE Pealu3allii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e CchOPMUPOBAHHOCTh TIPAKIAHCKOW  MO3UIMH  OOydYaromierocs  Kak

aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIECTRa;

® [IPUHSATHE TPAJAUIIMOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKUX W

JEMOKPATHUUECKUX LIEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO JIEITEIBHOCTh B MUHTEPECAX IPAXKIAAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3aluy;
® YMEHHME B3aWMOJECHCTBOBATH C  COLUMAJBbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKUUSIMHU U HA3HAUEHHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH.
NAaTPUOTHYECKOI0 BOCIIUTAHUSA:
e chopmMupOBaHHOCTH POCCHUICKOU IpaX JaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE€ OTHOLIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, AOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOopMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO TOBEACHUS;
® CIOCOOHOCThH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOI0 BOCIIUTAHUA:

® DOCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OCTETUKY HAYYHOI'O

TBOPYECTBA, IPUCYILETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IHYHbIM chepam npodecCHOHATBLHON NeATeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOW W TEXHWKOH, YMEHHE COBEpINAThH
OCO3HAHHBIN BRIOOP Oymayiiel mpodeccuu u peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (U3HKYU Ha TPOTSKECHUU BCEH KU3HHU.

IKOJOI'HY€CKOI0o BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOATBHOTO
XapaKkTepa S3KOJOTUYECKUX MPOOIIEM;

IUIAHUPOBAHWE M OCYILIECTBJICHHUE JICMCTBUM B OKPYKAaKOIIECH Ccpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITA JEITEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4YHOH JesTeNbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4YeHUs. (PU3MKU OCYIUECTBIATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JESATENbHOCTh NHANBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
ba3oBble jornueckue aeiicTBMs:

CaMOCTOATENLHO  (OpMyIHMpOBaTH H  aKTyaIH3UpoOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh MENN JCATEIBHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUHS B pPacCMaTpUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
pe3yJbTaTOB ILIEJISIM, OIEHUBATH PUCKH MTOCIIEICTBUH JIEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAJIBHOT'O U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3oBble uccieaoBareabCKHe AelCTBUS:



BIIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOYEBBIMHU MOHATUSIMUA W METOJIAMU
buznuecKoil HayKu;

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOCKTHOMN
NEATeTbHOCTH B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIIeHHs 3aj1ad  (Pu3nueckoro
coJiep KaHus, MPUMEHECHHIO Pa3IMYHBIX METOOB IMTO3HAHUS;

BIIAJCTh BHUJAAMH JEATCIHLHOCTH II0 TOJYyYECHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNH, TPEOOPA30BAHKIO U IPUMEHEHHUIO B PA3INIHBIX YICOHBIX
CUTyalMsiX, B TOM YHCJIIEe MPU CO3JIaHWM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKY;

BBISIBJISITh TPUYHMHHO-CJICJACTBEHHBIC CBS3M M aKTyaJM3UpOBaTh 3ajiady,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOAuTh apryMEHThl  JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapaMeTPbl M KPUTCPUH
pEIICHHS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATHh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OpMYJIHUpPOBaTH COOCTBEHHBIE 3a7a4ydl B 0Opa3oBaTEIbHOM
JESATETLHOCTH, B TOM YHCIIe TIPU U3YUYECHUH (PU3HKH;

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YyMETh TIEPEHOCUTh 3HAaHWS 1O (QU3NKE B TPAKTUYCCKYIO O0O0JIaCTh
KU3HEIEATENLHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIC UJICU, TIPeJIaraTh OPUTrHHAIBHBIC TTOAX0/IbI U PEIICHHUS;
CTaBUTH MTPOOJIEMBI U 33/1a4H, OMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIJETh HABbIKAMM MOJY4YEHUS MUHPOpMaLUU (PU3UYECKOTO COAECPKaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBIISTH MOHUCK,
aHallM3, CHCTEMAaTH3alMI0 M HHTEPIPETalri0 HHPOPMAIUN PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  pPEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJo/IeHuEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepe’KeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUA B pazIWyHbIX (opmarax c
y4€TOM Ha3zHayeHus MHGOpMAlMU U UEJNEBOM ayJAUTOPUH, BbIOUpAs
ONTUMAIBHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIIH.



KoMMyHuUKaTHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

OCYIIECTBJIATh OOIeHHe Ha Yypokax GU3HUKA U BO BHEYPOUYHOU
NEATEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOHQIUKTHBIX CHUTyallMii M CMAr4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHUEM
A3bIKOBBIX CPEJCTB;

IIOHMMAaThb W  MCIHOJIb30BAaTh  MPEMMYyILIECTBA  KOMAaHAHOM U
WHIUBUYaIbHON paOOThI;

BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 YJIEHA KOJJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPTraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTABIATH IUIAH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y9aCTHUKOB, OOCYX/IaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa W KaXKIOTO YYAaCTHHKAa KOMaHJIbl B
001t pe3ysbTatr Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE IPOEKTHI, OLICHUBATh HJIEH C IO3WLIHUU HOBU3HBL,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILLECTBJISITh NO3UTHUBHOE CTPATETHMYECKOE TOBEAEHUE B Pa3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpaxkeHue,  ObITh
WHULAATUBHBIM.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATH MO3HABATEJIBHYIO  JECSATEIBHOCTH B
obmactTh (U3UKA U aCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS] PACYETHBIX U KaUYE€CTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabdOThl C YYETOM WMEIOIIHUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacmiupsiTb  paMKd  y4yeOHOro mpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JaCTH
(U3UKM, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYJbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb,
OLIEHUBATb COOTBETCTBUE PE3YIbTATOB LIEISM;

BJIAJETh HaBBIKAMU I[I03HABaTEJIbHOW pedIeKCHH KaK OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMUI;

HCIIOJB30BaTh MpUEMBI pediieKCuu Il OLEHKH CHUTyallud, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS O UX
CHYDKCHHUIO;

NPUHMMATh MOTHUBBI U apryMEHTHl JPYIUX [PU aHaJIW3€ pPE3yJbTaTOB
JESATEIIBHOCTH;

MIPUHAMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHMMATh MOTHBBI M apryMEHTBl JPYTUX [PU aHAJIW3€ PE3YJbTAaTOB
JESTCIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OUITUOKH.

B mponecce AOCTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMBI IO
busuke Uil YpOBHS cpedHero ooOmero oOpa3oBaHus Yy oOydarouimxcs

COBEpPIIICHCTBYETCS HYMOLIMOHAJIbHBIH WUHTECILJICKT, IPE/IOJIarafoIHn
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HaHWs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IOHUMAaTh  CBOE

AMOIIMOHAIILHOE COCTOSTHUE, BUJICTh HAIIPABJICHUS pa3BUTHS COOCTBEHHON
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHUE, CIOCOOHOCTH aJanTHPOBATHCA K
OMOIMOHAJILHBIM W3MEHEHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO TSN
U yCIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOS U3
CBOHMX BO3MO>KHOCTEH;

OMMATHH, BKJIIOYAMOMIEH CIMOCOOHOCTh IMOHWMATh  3MOIMOHAIHHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATH €r0 TIPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX ~ HAaBBIKOB, BKIIFOYAIOIINX CIOCOOHOCTh  BBICTPaMBaTh
OTHOIICHUSI C APYTHUMH JIOJbMHU, 3a00THUTHCS, TPOSBIATH WHTEpPEC W
paspeniatb KOH(QIHKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xonmy oOyuenuss B 10 knacce npeaMeTHbIC pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMCHHUIN:

® [OHMUMATh pPOJb (U3UKA B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
OKOJIOTHYECKOM, COIMMAIBHOW M JITHYECKON cdepax esTeIbHOCTH
YeJIoBeKa, POJb U MECTO (DM3HKU B COBPEMEHHOW HAy4YHOW KapTHHE MUDA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU W
MPOTHOCTUYECKON  (QYHKIUNA  (PU3UMYECKOH TEOpUM —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOJMHAMHUKHU, POJIh (U3HUECKOW TEOPUH B
(dbopMHUpOBaHUU MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MHPA;

® pasnuyaTh YCJIOBHUS NPUMEHHUMOCTH Mojeleld (U3MYECKUX Teln W
npoleccoB (SBIEHUM): WHEpIHMAIbHAS CHCTeMa OTCYETa, aOCOIOTHO
TBEpIOE TEJNO, MAaTepUalbHAsI TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJHOE TMajeHne, aOCOMOTHO ympyras aedopmaius, aOCOIOTHO
ynpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIN Ta3a, KUJKOCTU
U TBEPAOro (KPUCTAIUIMYECKOTO) Tella, UealbHbIM ra3, TOUCUHBIA 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

® paziInyaTth YCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HPUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® aHAJTM3UPOBATh U OOBSICHATH MEXAaHWYECKHE TMPOIECChl U SIBICHHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBMXXECHHS, (POPMYJIbl KHHEMAaTHUKHA PaBHOYCKOPEHHOTO
NBIDKECHUS, TpeoOpazoBaHus [amwiies ajis CKOpOCTH U TEpPEeMEIICHUS,
3akOHbl HproOTOHA, NpPUHOMI  OTHOCUTENIbHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPIUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
YCIOBHSI paBHOBECUS TBEPAOro Teia), MpU HATOM HCHOJIb30BATh
MAaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, Broporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKON SHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

® AHAIM3UPOBATH U OOBSACHITH TEIJIOBBIE MPOIECCHI U SIBICHUS, UCIIONIB3YS
ocHOBHbIe MOJokeHUd MKT u 3aKkoHBI MOJEKYISpHOW (PUBHKU U
TEpPMOJMHAMHUKUA (CBA3b JIABJEHUSA UJCAIBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW JHEPIUEN TEIUIOBOIO ABMXKEHUS M KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEW KHUHETHUYECKOU
SHEPrUeN TEIJIOBOIO JBUKEHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATBLHOIO
raza C KOHUCHTpPAIMEW MOJIEKYJ W €ro TEMIIEpaTypOH, YpPaBHEHHUE



MenpaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXPAHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCAxX), IPU ITOM HCIIOIb30BATh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yYCHOBUSA
IIPUMEHUMOCTH ypaBHEHUs1 MenneneeBa—KianenpoHa;

aHAIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUSA, HCIOIb3YS
OCHOBHBIE TOJIOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIsA, MPUHLHUI CYIEPIO3UIUU DIICKTPUUECKHUX
IIOJIEN, TIPY ATOM yKa3blBas YCJIOBHsA NPUMEHMMOCTH 3akoHa Kymona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbI OMa i ydacTka
Henu W I 3aMKHYTOM D3JIEKTPUYECKOM Lenu, 3akoH Jxoyns—JleHua,
npasuia Kupxroda, 3akonsl dapanes A1 31€KTpoau3a);

ONMKCHIBATh (PU3MYECKUE MPOLECCHl U SIBICHHS, HCIOIb3Ys BEIUUYHMHBIL:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIBI, JaBJIEHWE, NOTCHUWAJIbHASI DJHEPIUs, KUHETUYECKas
SHEprusi, MexaHUueckas SHEeprusi, padoTa CHIIbI, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrusl B3aMMOJACUCTBUS Tena ¢ 3emi€il BOMM3M €€ TOBEPXHOCTH,
sHEeprus ynpyro aedopmanuu MOpPYKUHbL, KOJIMYECTBO TEIUIOTHI,
abcoytoTHasl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
SHEPrUs WACATBHOIO OJHOATOMHOIO rasa, paboTa HACalbHOTO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMmIoBOro
JBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD DJIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh  TIOJII TOYEYHOIO 3apsifa WIM 3apssKeHHOro Iapa B
BaKyyM€ U B JAUAJIEKTPUKE, MOTEHLUHAI 3JIEKTPOCTATUYECKOrO IMOJ,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYILIAs CUja, CHIAa  TOKa,
HaIlpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE yYacTKa LENH C IOCJIEI0BATEIbHBIM U
MapajuiesIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHHUYECKOE JIBHKEHWE, TEIUIOBOE JBWIKEHHWE YacCTHUI[ BEILECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUe, muddysus, ucnapexue,
KUIICHUE U KOHJEHCAlMs, IUIaBJICHUE U KPUCTAIIIN3ALs, HAIIPABIECHHOCTD
TEIUIONEpENadH, IEKTPU3ALU TEJ, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO ITPOBOJAHUKA,

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMYUHBI OT
OPYrol €  WCIOJB30BaHMEM  NPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJYyYECHHOU



3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BHUAE TpadukoB ¢ y4ETOM
a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI MO pe3yJibTaTaM
UCCIIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC H3MEPCHHS (U3MYECKUX BEIMYWH, IPH ITOM
BBIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHHs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHbIE Pe3yibTaThl U J€laTh BBIBOJ O CTaTyce MPeIIOKEHHOM
TUIIOTE3HI;

coOJroaTh mpaBuiia 0E30MacHOro Tpy/a MPHU MPOBEACHUN UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpaKTHKymMa U  ydeOHo-
HCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemiatb pacuy€THbIE 3aJaydl C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAHWU aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUecKOl MOAENM, OTBedYarolled TpeOOBaHUAM 3ajayw,
OpPUMEHATH  (OPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
(bU3NYEeCKUX TEOpUW TPHU UCIOJIb30BAHUM MAaTEeMAaTHUYECKUX METOJ/IOB
pElIeHus 3a/1ay, TPOBOJUTH PACUEThl HA OCHOBAHWU MUMEIOIINXCS JTaHHBIX,
aHAIIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEUICHHUS C
y4ETOM TOTYYSHHBIX PE3yNIbTATOB;

pemaTh KadeCTBEHHBIC 3a/Jauyd, TpeOylollue MNPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3leNoB Kypca PU3UKU, a TAKXKEe WHTETpaIlMi 3HAHUN U3 IPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3HYECKUE SIBJICHUS;

UCIIONB30BaTh TEOPETUYECKUE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOTHl M3MEPUTENHHBIX MMPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOJNTh TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBCHHON
JESTENbHOCTH YEJIOBEKa, CBSA3aHHOW € (DU3MYECKUMHU IMPOLIECCAMH, C
MO3UIINHI FKOJIOTHUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOIOTIONH30BAHUM, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKd W TEXHOJOTUW JJig JajdbHEHIIero pa3BUTUS YEJIOBEYECKOIrO
00I1IeCTBA;



® TPUMEHATH Pa3IMyYHBIE CIIOCOOBI paboThl ¢ MH(pOpManuel (HU3NIECKOTOo
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJOIMM Uil TIOUCKA, NepepabOTKU U TPEAbSBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uH(pOpMallMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4yaeMyro  HMH(OpMAlMI0 M OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaiM3a UICTOYHUKA HMHPOpMaLIUK;

® [IPOSIBIATH OpraHu3alMOHHBIE U MM03HaBaTEJIbHbIE yMEHUs
CaMOCTOATEJILHOTO  NPHOOPETEHHMs HOBBIX 3HAHMW B Ipolecce
BBITIOJTHEHUSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENbCKUX padoT;

e paboTaTh B TpYIIE C HCHOJHEHUEM Pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHATIBHO paclpeaessiTh ACSITeIbHOCTD
B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHUBATh BKJAJ KaXXIOTO U3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE PacCMATPUBAEMON MTPOOIIEMBI;

® [IPOSIBJISATH MOTUBALMIO K OyAyled npohecCuoHaNbHOW AESITENBHOCTU 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.

K xoniy oOyuenuss B 11 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHU:
® [OHUMATh pPOJIb (U3UKA B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKON cdepax ACSTEIHHOCTH YEJIOBEKa, POJIb U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHON KapTHMHE MHUpA, POJIb ACTPOHOMHUU B
MPAKTUYECKON JIeITEIbHOCTH YeJOBEKa U  JajbHEWIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON W TMPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpUH —
ANEKTPOAMHAMUKH, CHEUHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
buszuku, poab Guznueckoil Teopun B (POPMHUPOBAHUU MPEICTABICHUN O
(bu3nYecKoil KapTHHE MHUpPaA, MECTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
® pasnuyaTh YCJIOBHS TNPUMEHHMOCTH Mojeleld (U3MYECKUX Tel W
MPOIIECCOB  (SIBJICHUI): OJHOPOJAHOE AJIIEKTPUUYECKOE U OJHOPOJHOE
MarHuTHOE TOJIs, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUYECKUN MasiTHUK,
UJeadbHbIA TMPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HJCaTbHbIN
K0JIeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJIEJIEN aToMa, aTOMHOI'O siipa U
KBAHTOBOM MOJICJIH CBETA;



pa3nuuaTh yCIOBUS (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH xapakTep (PyHIAMEHTaIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCTIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH IJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUSI U 3aKOHBl D3JEKTPOJAMHAMHUKUA U
CHEUAIbHOW  TEOPUM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJIEKTpUYECKOro  3apsia, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  WMHAyKOuM, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM I€MM CO CKOPOCTBIO
U3MEHEHUsT  CWJIbl  TOKa,  TOCTyJaThl  CHEIHUAIbHON  Teopuu
OTHOCHUTEJIIBHOCTH DUHIITEITHA);

aHaJIM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOIB3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHME  OWHIUTEHHaA A
dotodrpdexra, mnepBbli U BTOpod mocrynarsl bopa, mnpuHUUDN
COOTHOILIEHHsI HeolpeaenéHHocTel [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsA0BOIO U MAacCOBOTO YHUCEN M PHEPTHH B SIACPHBIX PEaKIUsAX, 3aKOH
pazoaKTUBHOTO pacnajaa);

ONUCHIBaTh (PU3MUECKHE IPOLECChl U SIBICHHUS, HCIOJIb3Ys BEIUUYHMHBI:
HaANPsHKEHHOCTD AJIEKTPUYECKOTO T0JISI, MOTEHLHA 3JIEKTPOCTATHYECKOTIO
MOJII, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABWKYIAS CHJIA, HHIYKIHS
MarHMTHOTO TOJI, MarHUTHBIA MOTOK, cujia AMIEpa, WHIyKTUBHOCTbD,
AJIEKTPOJIBUKYILAs CHJIAa CAMOMHAYKLMH, BSHEPrusi MarHUTHOrO TOJIs
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMIIyJIbC, IIOJHAs DSHEprus,
DHEpPrusi TOKOsI CBOOOJHON dYacTWIBI, DHEPTUS M UMIYJIbC (HOTOHA,
MacCOBOE YHCIIO U 3apsl apa, SHEPTHSI CBS3H S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYSCKUX  SBIICHUIA:
AJIEKTPOMArHUTHAsI MHAYKLHUS, CAMOUHIYKIIHS, pE30HAHC, HUHTEp(epeHIus
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUE,
dbortoanektpuueckuit 3ddext (dbororddekr), ampda- u Oera-pacmaabl
Anep, TaMMa-u3aydeHue saep, (PU3NYecKue MPUHIUIBI CIEKTPaIbHOTO
aHayn3a u paboTHI Jlazepa;

OTpE/ENATh HANpPaBJIEHWE WHIAYKIMM MarHUTHOTO TMOJS IMPOBOJHHUKA C
TOKOM, cuiibl Amrnepa u cuiibl JlopeHiia;

CTPOUTH N300pakeHHe, CO3aBaeMOe IJIOCKUM 3€pKajoM, TOHKOM JINH30H,
U paCcCUUTHIBATh €T0 XapaKTEPUCTUKU;

IPUMEHATh OCHOBOIIOJIATalOIINE ACTPOHOMMUYECKUE IOHSITHS, TEOPUU U
3aKOHbl JJI1 AaHauu3a U OOBSICHEHHS (U3NYECKUX  IPOLECCOB,
MPOUCXOSAIINUX B 3BE3NAX, B 3BE3AHBIX CHCTEMAaX, B MEXKTaTaKTHUECKOH
cpene; IBIKEHUsI HeOEeCHBIX Tell, IBOJIOLNH 3BE3/1 U BeeneHHOH;



MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIOJIB30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU HATOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTHU
¢bu3nyecknux BEIWYMH B BHUJAE TpaduKOB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI IO  pe3ysbTaTaM
UCCIIETIOBAHMUS;

MPOBOJUTh KOCBEHHBIC H3MEPECHHS (U3MUECKUX BEJIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ[ M3MEPEHUSs, OIEHWBATh AOCOJIOTHHIE W
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUMN;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: INIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTATIBLHYIO YCTAaHOBKY, aHAJTM3UPOBATh
MOJIyYECHHbIE PE3yJbTaThl U Ji€JIaTh BBIBOJ O CTaTyce NPEaJIOKEHHOU
TUIIOTE3bI;

OMHUCHIBATh METO/IbI MOJYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUMH;
coOJroaTh paBuiia OE30MacHOr0 TPy/la MPU MPOBEJACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpakTUKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTETHHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHHS;

peliaTte pacyETHBIE 3aJadyd C SIBHO 3aJJaHHOM M HESIBHO 3aJaHHOM
¢bu3nYecKol MOJIeNbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
dbuznyeckre MojeNd, OTBEYarolue TpeOOBaHMAM 3ajlauyd, IPUMEHSTh
(dbopMmyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUECKUX TEOpHUi
MpU  MCIHOJIb30BAHUM MaTEMaTHUUYECKUX METOJIOB pElIeHus 3ajaad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHWU MMEIOIIUXCS JIAaHHBIX, aHATU3UPOBATH
pe3yJIbTAaThl U KOPPEKTUPOBATH METOJIbl PEUICHUSI C YUETOM TMOTYyYEHHBIX
pEe3yJIbTATOB;

pemiaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUs 3HAaHUU U3
Pa3HBIX pa3JeioB Kypca (PU3UKHU, a TaKKe UHTErPAllMU 3HAHUU U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIETIOYKY PacCyX JIECHUI C OOPON HA M3YyUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECcKUe SIBICHUS;

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJNTHh TPUMEPHl BKIAJa POCCUUCKUX H 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

aHaJM3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
NESATeTbHOCTU YeJIOBEKa, CBA3aHHOW ¢ (PU3MUECKMMM Mpolieccamu, C



MO3ULIUKA 3KOJOTMYECKON 0€3011aCHOCTH, MPEACTABIECHUI O palliOHAIBHOM
MPUPOOTNOIb30BAHUN, @ TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAYKM W TEXHOJOTMW [ JAJbHEUIIETO Pa3BUTUA YEJIOBEYECKOIO
00I1IeCTBa;

NPUMEHATH pa3jMyHble CocoObl paboThl ¢ HHpopManuen (GU3NIecKoro
COJEPKAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOUCKA, NEepepadOTKU M TpEeAbSBICHHUS Yy4eOHOU W
Hay4YHO-TIOMYJISIpHON MH(GOpPMAIIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUU
uH(OpMAIUK, TONYYECHHOW U3 PAa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBATh  TOJIydaeMyr  HWH(}oOpMmanuioo W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UICTOYHUKA HUHPOpMaLIUK;

MPOSIBIISTH OpraHu3alMOHHBIE U M03HABATEJIbHbIE yMEHUs
CaMOCTOATEJILHOTO  NPHOOPETEHHMs] HOBBIX 3HAHUW B Ipolecce
BBITIOJTHEHUSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpyNIE C HCIOJIHEHHEM pPAa3JINUYHbIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBATH PAOOTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACTATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJOro W3
YYaCTHUKOB TPYNIbI B pEIIEHUE PacCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynied npoecCuoHaNbHOW AESTEIBHOCTH 110
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO POQuIs.
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16

https://m.edsoo.ru/f16b68d7

bubmnoreka [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7



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

11 KITACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMmsblI

Paznea 1. JIEKTPOJAMHAMUKA

1.1

1.2

MarsuTtHoe 1ose

DneKTpoMarHuTHas: MHIYKITUS

Uroro no pazaeny

Paznea 2. KOJIEBAHUSA U BOJIHbBI

2.1

2.2

23

24

MexaHn4deckue KoeOaHus

BJ'ICKTpOMaFHI/ITHBIe KoJIeOaHMs

MexaHu4deckue u SJICKTPOMArHMTHBIC
BOJIHBI

Onruka

Uroro no pazgeny

KoauuyecTBo yacoB

Bcero

14

13

27

10

15

10

25

60

KonTposabHbie
padoThI

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

Utoro no pazneny

5

1

IIpakTn4yeckue
padoThbI

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/39859%¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859%¢f1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Bbu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1



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

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOM Jyalin3m 15
4.2 ®dusuka atoma 5
43 ®du3uKa aTOMHOTO SApa U 3JIEMEHTAPHBIX 5
' YACTHII
Uroro no pazneny 25

Paznea 5. 9JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12

Uroro no pazgeny 12

Paszen 6. ®U3HUECKHUI MPAKTUKYM

6.1 PuU3HYECKUI NPAKTUKYM 16 16

Uroro no pazneny 16

Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE

CucreMmaruzanus 1 0000IIEeHUE
MPEIMETHOTO COJICPYKAHMSI U OTbITa

7.1 . 15
JeSITeIbHOCTH, TPUOOPETEHHOTO PH
n3yueHnn Kypca ¢usuku 10 — 11 kmaccon
Uroro no pazneny 15
Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bu6nmorexka [JOK
https://m.edsoo0.ru/39859¢f1

Bbu6mmorexa [JOK
https://m.edsoo0.ru/39859¢f1

bubmnoreka [IOK
https://m.eds00.ru/39859¢f1

Bbu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

bubmnoreka [IOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859%¢f1



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




INIOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

®duszuka — pyHIaMeHTanpHas HayKa O
pupoae

HayuHblii MeTO TO3HAHUS K METOBI
rccaenoBaHus GU3NUECKUX SIBICHHUI

OKCIIEpUMEHT U TEOPUS B IIPOLIECCE
no3HaHus npupoasl. Habmoaenue u
HKCHEPUMEHT B (PU3UKE

Crioco0bl n3MepeHus: GpU3NYECKuX
BEINYNH

AOCOII0THAS 1 OTHOCUTEIIbHAS
NOrpCIIHOCTHU I/I3MepeHHﬁ (I)I/ISI/I‘-ICCKI/IX
BCINYUH

MopenupoBanue B pusuke. Ponb u
MecTo GU3UKU B (POpMUPOBAHUHT
COBPEMEHHON HAy4YHOUW KapTUHBI MHPA,
B MPAKTUYECKOMN AEATEIBHOCTH JIIOAEH
Mexanndeckoe aBmkeHue. Cucrema
orcuera. OTHOCUTEIIEHOCTD
MEXAHHNYCCKOI'O ABUKXCHUS. HpSIMaSI nu

oOparHas 3a/1a4M MEXaHUKU

Panuyc-BekTop MaTepranbHOM TOUKH,

KoanyecTBO 4acos

Bcero

KonTposabHbie
padoThl

IIpakTHyeckue
padoThbI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/1beef346

but6mmoreka [{JOK
https://m.edsoo.ru/3a7fde29

bubmuoreka [JOK
https://m.edsoo.ru/34¢49931

but6mmoreka [JOK
https://m.edsoo.ru/ca2def03

bubmuoreka [JOK
https://m.edsoo.ru/7f18fda3

bubnmoreka [IOK
https://m.edsoo.ru/eabbded1

bubmmoreka [IOK
https://m.edsoo.ru/e9a52102

bu6nmoreka [JOK


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

10

11

12

13

14

15

€T0 IMPOCKIHUH HAa OCU KOOpAMWHAT.

Tpaekropus. [lepememnienne. CkopocTb.

HX npoekiuu Ha 0CH KOOpAUHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkeHue. I'paguueckoe onucanue
PaBHOMEPHOT'O IIPSIMOJIMHEWHOIO
JBAYKEHUS

Ciio)eHne nepeMereHnii 1 CKOPOCTEH.
Pemrenue 3anau

HepaBHOMepHOE BUIKEHHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMOnMHENHOE IBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

['padrueckoe onucanue
MPSIMOJIMHEIHOTO JIBUKCHUS C
MOCTOSIHHBIM YCKOPEHUEM

CBobOoHOE mazieHue. Y CKOpeHue
CcBOOOIHOTO IMaeHus. 3aBUCHMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHU U UX TpapuKu

I[BI/I)KGHI/IG TCIa, 6pOI_HeHHOFO 101
YTJIOM K TOPU3OHTY

KpuBonuHeliHoe nBUXKeHUE. [[BUKEHME
10 OKPYKHOCTH. YTJIOBasl U JJMHEWHAs
ckopocts. [lepron n yacrora.
LleHTpOCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

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

bubmuoreka [JOK
https://m.edsoo.ru/89ba7190

bu6nmoreka [JOK
https://m.edsoo.ru/761d18aa

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

bu6nuoreka [JOK
https://m.edsoo.ru/b7560bbf

bu6mmoreka [IOK
https://m.edsoo.ru/f738109¢

bubmmoreka [JOK
https://m.edsoo.ru/71cbb4f5

but6mmoreka [{OK
https://m.edso0.ru/331961be



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
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17

18

19

20

21

22

23

24

25

26

KonTponbhas pabota no teme
"Kunemartuka"

Ilepsslii 3akoH HetoToHA.
HNuepuuanbHble CUCTEMBI OTCUETA.
[Ipuniun otHOCUTENBHOCTH [ anumnes.
HeunepuuansHbsie cucTEMBI OTCUETA

Cuna. PaBHOZIEHICTBYIOIIIAS CUJIa.
Bropoii 3akon HetoTona. Macca

Bzaumopeinicteue ten. Tpernit 3ak0H
Herorona

[IpuHnnn cynepno3unuu cui. Pemenne
3a/1a4 Ha TPUMEHEHUE 3aKOHOB
Hrrorona

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJIEHTHOCTh I'PABUTALIMOHHON U
MHEPTHOU MacChl

Cuna TsKeCTH U YCKOPEHHE
CcBOOOIHOTO ITaECHUS

JIBrokeHre HeOEeCHBIX TeN U MX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona v BUIbI cuil
TpeHus. [IBU>KeHHE B KHUIKOCTH U rase ¢
y4€TOM CUJIbI COTIPOTUBIICHUS CPEIBI

Jasnenue. I'uapocrarnueckoe

but6mmoreka [JOK
https://m.edsoo.ru/1242{32¢

bubmuoreka [JOK
https://m.edsoo.ru/5a9%¢4a64

but6mmoreka [JOK
https://m.edsoo.ru/141d3837

bubmuoreka [JOK
https://m.edsoo.ru/57dba505

bubnmoreka [JOK
https://m.edsoo.ru/bdf997tb

bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a

bubnmoreka [IOK
https://m.edsoo.ru/22757£26

bubmmoreka [IOK
https://m.edsoo.ru/l labfa0a

bu6nmoreka [JOK
https://m.edsoo.ru/0ae2cd84

bubnmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

bubmmoreka [IOK



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e

27

28

29

30

31

32

33

34

35

36

nasnenue. Cuna Apxumena

AOGCOTIOTHO TBEpPAOE TEIO.
[MoctymarenbHOE U BpalaTeibHOE
JIBMDKEHUE TBEPJIOTO Telia

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [1meqo cusl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.
VYcoBus paBHOBECHUS TBEPJIOTO TEIIA.
Bunel paBHOBecHs

Pemenue 3agau

KontposnbHas paboTa mo teme
"Ilnnamuka. Ctatuka TBepaoro tema"

HNMnynsc MaTepuaibHON TOYKH,

CUCTEMBI MaTEPUAIIBHBIX TOYEK. LleHTp

MacCC CUCTCMbI MAaTCPUAJIBHBIX TOYCK.
TeopeMa O IBMKCHHU LICHTPA MACC

I/IMHy.]'II)C CUJIBI 1 UBSMCHCHUEC NMITYJIbCa

TeNna. 3aKOH COXPaHEHMsI HMITyJIbCA.
PeaktuBHOE ABMKEHME

MoMeHT uMIynbca MaTepUAIBHON
Touku. IIpencrasienne o coxpaHeHun
MOMEHTa UMITYJIbCa B [IEHTPAIBHBIX
TIOJISIX

Pemmenue 3anau

PaboTa criipl Ha MaJIOM M Ha KOHEYHOM

https://m.edsoo.ru/a28aa7ad

bubmmoreka [JOK
bubmuoreka [JOK
https://m.edsoo.ru/2b95d57¢

but6mmoreka [{JOK
https://m.edso0.ru/653d3459

bubmuoreka [JOK
https://m.edsoo.ru/9aa79a7d

but6mmoreka [{OK
https://m.edsoo.ru/dc1caac0

bu6nmoreka [JOK
https://m.edsoo.ru/9f5a574c¢

bubmuoreka [JOK
https://m.edsoo.ru/4bb8294b

bubnuoreka [JOK
https://m.edsoo.ru/13f0a221

bu6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

bubnmoreka [JOK
https://m.edsoo.ru/f7706d63

bubmuoreka [JOK



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/a28aa7ad

37

38

39

40

41

42

43

44

nepemenieHuu. ['papuyeckoe
MpeACTaBICHUE PaOOTHI CHIIBI.
MoIHOCTh CHIBI

Kunernueckas sneprus. Teopema 06
U3MEHEHNN KNHETUYECKOW YHEPTUU
MaTepuaIbHOU TOYKU

HOTGHHI/IaJ'II)HI)Ie 1 HCIIOTCHIIMAJIbHBIC
cunbl. [lorenunanenas sneprus. Bropas
KOCMHUYecKasi CKOPOCTb

Tpetbs kocmMuueckast ckopocTb. CBA3b
paboThI HEMOTEHIIMATBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON SJHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTrUuu

Yrupyrue v Heynpyrue CTOIKHOBEHHS.
VYpaBuenue bepuyum s uieanbHOM
KUJKOCTH

KonTponbHas pabota mo Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"

PazButne npeacTasiaeHuit o mpupoe
Term10Tel. OcHOBHEIE mTooxkeHns1 MKT.
Huddysus. bpoyHoBCcKkoe ABMKEHUE

Crpoenune ra3000pa3HbIX, KUAKHX U
TBEPABIX TeN. XapaKTep JBUKEHUS U
B3aHMOH€ﬁCTBHH JaCTHUIl B€IIECTBa

Macca u pazMepsl MOJIEKyJT (ATOMOB).

KomnuectBo BemectBa. [locrostaaast
ABoraapo

https://m.eds00.ru/913974¢7

bubmuoreka [JOK
https://m.edsoo.ru/9a5e2e74

bubnmoreka [JOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bu6nuoreka [JOK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [IOK
https://m.edsoo.ru/474e7c4a

bubmuorexa [JOK
https://m.edsoo.ru/b0a4445f

but6mmoreka [{OK
https://m.edsoo.ru/c44d02e2

bubmuorexa [JOK
https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/913974c7
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46

47

48

49

50

51

52

53

54

55

56

Temneparypa. TernoBoe paBHOBECHE.
IlIxana Ienbcus

Pemrenue 3amau

Wneanpubiii ras. 'a3oBbIe 3aKOHEI

VYpaBHenune Menzaeneesa-Knaneiipona.
Pewenue 3anau

AGcomoTHas TemnepaTypa. 3akoH
JanpTona

I/I30Hp0ueccm B NACaJIbHOM rase€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'padnueckoe npencraBiaeHue
U30IIPOLIECCOB: N30TEPMa, H30X0Pa,
n3obapa

OcnoBHoe ypaBHeHue MKT

Pemenue 3agau

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJIMHAMUYECKOU CUCTEMBI CO
CpeHEeW KUHETUYECKON SHEepruen
IIOCTYMATEIBHOIO TEIJIOBOI'O IBHKCHUS
€€ 4acTuill

O0001IeHrEe ¥ cucTeMaTU3alus 3HaHUI
o teme "OcuoBsl MKT"

Kontponbnas padota no Teme "OCHOBBI
MKT"

but6mmoreka [JOK
https://m.eds00.ru/0070d493

bu6nuoreka [JOK
https://m.edsoo.ru/1531aba5s

bubmuorexa [JOK
https://m.edsoo.ru/1deb2367

bubmuoreka [JOK
https://m.edsoo.ru/8d12¢328

but6mmoreka [IOK
https://m.edsoo.ru/14e02d1f

bubmuoreka [JOK
https://m.edsoo.ru/68878d51

bubnmoreka [JOK
https://m.edso0o0.ru/1344327b

bubmuorexa [JOK
https://m.edsoo.ru/c8094721

bubmuoreka [JOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6nuoreka [JOK
https://m.edsoo.ru/09d12fd8

bubmmoreka [IOK
https://m.edsoo.ru/13adad59



https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/0070d493
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58

59

60

61

62

63

64

65

TepMmoannamuyeckasi cuctema. 3ajjlaHue
BHEIIHUX ycyioBui uist T/ cucreMsl.
BremHye u BHyTpeHHUE TapaMeTpBI.
[TapameTpsr T/l cuctembl Kak cpegHue
3HAYEHUS BEJIMYUH, OIIMCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM yPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBosbHas penakcanus T/]
CHCTEMBI K TETJIOBOMY PAaBHOBECHIO

Mopens uneanbHOTO raza B
TEPMOJIMHAMHUKE. Y CIIOBHS
MIPUMEHUMOCTH 3TOU MOJICITH

VYpasuenue Menneneena-Knanelipona u
BBIPAJKECHUE [UIs1 BHYTPEHHEW dSHEPIUU

Bripaskenue 1151 BHyTpEeHHEW SHEPTrun
OJTHOATOMHOTO UJICAILHOTO Ta3a.
KBazucratnueckue u HecTaTUYECKUE
MIPOLIECCHI

OnemeHTapHas pabora B
TepMOJIMHAMUKE. Beraucienne paboTsl
o rpaduKy rmporiecca Ha pV-
auarpamme

Tennonepenaya kak crnocod U3MEHEHHs
BHyTpeHHel sHeprun T/[ cucreMsl 6e3
coBepILeHHs paboThI

KonBekuust, TernionpoBoAHOCTb,
U3Iy4eHue

KonnuectBo Temnotsl. TemoémMkocTs
Tena. Y ienpHasi U MOJIsipHast

but6mmoreka [IOK
https://m.edsoo.ru/5f8d38a3

bu6mmoreka [IOK
https://m.edsoo.ru/8ec51210

bubnuoreka [JOK
https://m.edso00.ru/29355001

bu6mmoreka [IOK
https://m.edsoo.ru/bal178d0

bubmuorexa [JOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [IOK
https://m.edsoo.ru/741d5738

bubmuoreka [JOK
https://m.edsoo.ru/3d734561

but6mmoreka [{OK
https://m.edsoo.ru/157b54cd

bu6nuoreka [JOK
https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/5f8d38a3
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68
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70

71

72

73

74

75

TEINIOEMKOCTH BEIeCTBA. Y ACIbHas
TCIUIOTA CrOpaHus TOIIIMBA

Pacuér xonmuecTBa TEMIOTHI ITpU
TeIUIonepeaaye

[TonsTre 06 annabaTHOM TpoIIECcCe.
[IepBblil 3aKOH TEPMOAVMHAMUKH

KonnuecTBo TeminoTel u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
Tl cuctemsl

BTopoii 3aKk0H TepMOJIMHAMUKY JJIsI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpatumocTh
MPUPOIHBIX MPOLIECCOB

[IpuHIMIIBI AENCTBHS TEMIOBBIX
mamuH. KITJ]

MaxkcumanbsHoe 3aauenue KITJI. [{uxn
Kapno

Pemenue 3agau

DKOJIOTHUECKHUE aCTIEKThI
WCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATENCH.
TernoBoe 3arpsA3HEHUE OKPYKAKOLIEH
cpenbl

Pemmenue 3agau

O0001IeHre ¥ cucTeMaTh3alus 3HaHUI
o Teme "TepmoanHamuka. TernaoBbie
MaIuHe"

bubmuoreka [JOK
https://m.edsoo.ru/1db5ad4e

but6mmoreka [{JOK
https://m.edsoo.ru/d8098824

bubmuorexa [JOK
https://m.edsoo.ru/b047alcd

but6mmoreka [{OK
https://m.edsoo.ru/c6f4f464

bubmuorexa [JOK
https://m.edsoo.ru/2e945513

bu6nmoreka [JOK
https://m.edsoo.ru/fe3857b9

bubmuoreka [JOK
https://m.edsoo.ru/b3efal 8b

bubmmoreka [IOK
https://m.edsoo.ru/9867aaa7

bub6nmoreka [JOK
https://m.edsoo.ru/c8c70432

bubnuoreka [JOK
https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/1db5ad4e

KonTponbhas pabota no teme | | bubnuoreka IIOK
"TepmoauHamuka. TerioBble MaIuHb!" https://m.edsoo.ru/1b6e26¢5
[TapooGpazoBaHue U KOHICHCALMSL.

poodp bubmuoreka [JOK

Hcnapenue u kunenue. Y neybHas 1

https://m.edsoo.ru/618¢6777
TEIUIOTa MapooOpa30BaHUS

HaCBIIIIeHHI)Ie 1 HCHACBIIIICHHBIC HapLI.
Ka‘IeCTBeHHaH 3aBUCUMOCTH IINIOTHOCTH

Y JIaBJICHUS HACBIIIICHHOTO T1apa OT
TEMIIEPATYPhI, UX HE3aBUCUMOCTD OT 1
00BbEMa HACHITIICHHOTO TIapa.

3aBHCHMOCTh TeMIIEpaTypPhl KUIICHUS OT
JIABJIEHHUS B KHIKOCTH

bubmmoreka [JOK
https://m.edsoo.ru/f5¢17d02

BnaxHocTs BO3ayxa. AGCOMIOTHAS U | bubmuorexa [JOK
OTHOCUTEJBbHASA BIAKHOCTH https://m.edsoo.ru/30ebbb79
bu6nmoreka [JOK

P 1
CIIICHUE 3a]1a4 https://m.edsoo.ru/18¢95f3

Teépnoe Teno. Kpucramimyeckue u

aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB 1 bubmorexa HOK
P ' P https://m.eds00.ru/20a88a03
KpHUCTAJIJIOB
[li1aBnenue u KpUCTaIU3ALIMS.
VY ienpHas TeraoTa NiaBJICHUS 1 bubmorexa [OK
A ' https://m.edsoo.ru/6ee91e9f
CyOnumarust

Hedbopmaruu TBEpAOTO TEA.
Pactsoxenne u cxxatue. Caur. Monynb 1
IOwnra. Ilpenen ynpyrux aepopmannit

bubmuoreka [JOK
https://m.edsoo.ru/dalaabl0

TennmoBoe pacmpeHue KUJIKOCTEN U
but6mmoreka [{JOK

e eJI. AHTapMOHU3M TEILIO 1
TBCPABIX TCIl. AHTAPMOHH3M TCILTOBBIX https://m.edsoo.ru/7baSedf2

KoJIcOaHmit JacTull BEIICCTBa


https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/1b6e26c5
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[Ipeo6pa3oBanue sHEpruu B Pa3zoBbIX
nepexoax

ypaBHeHI/IC TEMI0BOro OanaHca

Pemenue 3agau

IloBEpXHOCTHOE HATSKEHHE.
Kanunnsipueie siBnenus. JlaBnenue noa
HCKPUBJICHHOU ITOBEPXHOCTHIO
xuakoctu. Gopmyiia Jlammaca

O0001IeHre ¥ cucTeMaTU3alus 3HaHUI
1o Teme "ArperaTHble COCTOSTHUS
BellecTBa. Pa3oBbie epexoabl"”

KonrponbHas pabora no Teme
"ArperaTHbl€ COCTOSIHMSI BELLIECTBA.
®da30BbIe IEPEXObI"

DeKTpu3aIys Te U e€ MPOSIBICHHUS.
DnekTpuyeckuit 3apsia. /IBa Buma
AIEKTPUIECKUX 3apsaaoB. [I[poBoaHUKH,
JTUDJIEKTPUKHU U TIOTYTIPOBOIHUKHU

DneMEeHTapHBINA ANEKTPUUIECKUI 3apsil.
3aKOH COXpaHEHUs IEKTPUIECKOTIO
3apsga

Bsaumonericteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

Pemrenue 3anau

DnekTpuyeckoe noje. Ero neiictBue Ha

but6mmoreka [JOK
https://m.eds00.ru/97a0672f

bubmuoreka [JOK
https://m.edsoo.ru/ab1521{b

bubmuorexa [JOK
https://m.edsoo.ru/8ab7f40d

bubmuorexa [JOK
https://m.edsoo.ru/b42{1197

bubmuorexa [JOK
https://m.edsoo.ru/0b52575¢

bubmmoreka [IOK
https://m.edsoo.ru/7dc2a739

bubmuorexa [JOK
https://m.edsoo.ru/laff445f

but6mmoreka [{OK
https://m.edsoo.ru/f49afd24

bu6nuoreka [JOK
https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

but6mmoreka [JOK



https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/97a0672f
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QJICKTPHUYCCKUC 3apAIbl

Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS,

[Ipo6uslii 3apsia. Jlunuu
HAIpPSHKEHHOCTH DJIEKTPUYECKOIO IOJIS.
OaHOPOJHOE NEKTPUIECKOE T10JIE
ITorennmmaabHOCTH
3JEKTPOCTATHYECKOrO MoJs. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSKEHUE
IlorenumanpHas YHEPrUs 3apsia B
3JIEKTpocTaTudecKoM nose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

CBs13p HANPSHKEHHOCTH NOJIA U
Pa3HOCTH NMOTCHLIMAJIOB [Tt
INEKTPOCTATHYECKOTO MO
[IpuHuun cynepno3unun
JJIEKTPUYECKUX TOJIEH

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsKEHHOMN chepbl
[Tone paBHOMEPHO 3apsSKEHHOTO TIO
00béMy mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEYHOM MITOCKOCTH
[IpoBOAHHKY B 3JIEKTPOCTATUYECKOM
noJie. YcioBue paBHOBECHS 3apsiIOB
JIMDIIEKTPUKHU U IIOJIyIIPOBOJHUKY B
AEKTPOCTATUYECKOM I10J1€

Konpaencarop. 21eKTpoEMKOCTh

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

bubmuoreka [JOK
https://m.edsoo.ru/3dac6957

bubnmoreka [IOK
https://m.edsoo.ru/80021447

bubnmoreka [IOK
https://m.edsoo.ru/af5fa389

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

bubmuoreka [JOK
https://m.edsoo.ru/Ocfe4a6c

but6mmoreka [{JOK
https://m.edsoo.ru/5a582263

bubnmoreka [JOK
https://m.edsoo0.ru/b297b5c3

bubmmorexa [IOK
https://m.edsoo.ru/f7a665ee

bubmuorexa [JOK
https://m.edsoo.ru/32405eab

bu6mmoreka [IOK
https://m.edsoo.ru/060ebab5s

bu6nmoreka [JOK



https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/80021447
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/05c6bfa1

107

108

109

110

111

112

113

114

115

116

117

118

KOHJIEHCATOPAa. DIIEKTPOEMKOCTh
TUTOCKOTO KOHJ/IEHCATOpa

Hapanﬂeanoe COCINMHCHHUEC
KOHACHCATOPOB

IlocienoBaTeabHOE COEIMHEHNE
KOHJIEHCATOPOB

9Heerﬂ 3apPsAKCHHOI'O KOHACHCATOpa

Pemrenue 3amau

JIBro>keHue 3apsKEHHOW YaCTHULIbI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

Pemmenue 3anau

O06001IeHre U crucTeMaTu3alus 3HaHU!
1o Teme "DnekTpuueckoe mnoie"
KonTponbhas pabota no teme
"Onexrpuueckoe nose"

Cuna Ttoka. I1ocToIHHBIH TOK. Y CIIOBUA

CyHICCTBOBAaHUS MOCTOSIHHOT'O
QJICKTPHUYICCKOI'0 TOKa

Wcrounuku Toka. Hanpsokenne u 31C

3akoH Oma 11 ydacTKa LEeTH.
DIEeKTPUYECKOE COTIPOTUBIICHNE

3aBUCUMOCTb CONIPOTUBIIEHUS
OJJTHOPOJIHOT'O IIPOBOJJHUKA OT €T0
JUTMHBI ¥ TIJIOIA TN TIOTIEPEYHOTO

https://m.edsoo.ru/845b4{73

bubmuoreka [JOK
https://m.edsoo.ru/d11e8ce?

but6mmoreka [{JOK
https://m.eds00.ru/1€992920

bubmuoreka [JOK
https://m.edsoo.ru/73a34f18

bubnuoreka [JOK
https://m.edsoo.ru/5fb2acbs
https://m.edsoo.ru/27434040

bubmuorexa [JOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [JOK
https://m.edsoo.ru/5752603f

but6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

bubmmoreka [IOK
https://m.edsoo.ru/233311b5

but6mmoreka [{OK
https://m.edsoo.ru/0839al115

bu6nmoreka [JOK
https://m.edsoo.ru/f14f251e

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/27434040
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/845b4f73
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CCUCHUA

VY nenbHOE COMPOTUBIICHHE BEIIECTBA.
Pemenue 3amau

[MocnenoBareabHOE, MApaLICIBHOE,
CMEIIaHHOE COCTUHCHHE TIPOBOJHUKOB

Pacu€r pa3BeTBIEHHBIX IIEKTPUUYECKUX
ueneii. [IpaBuna Kupxroga

Pemenue 3amau

Pabota snekTpuueckoro Toka. 3aKkoH
Hxoyns —Jlenna

Pemrenue 3amau

MOITHOCTD AIEKTPHUUECKOTO TOKA.
TernoBasi MOIITHOCTb, BbIJIE/IIeMas Ha
pesucrope

Pemenue 3agau

OJ1C u BHyTpeHHEE CONPOTHUBJICHUE
HMCTOYHUKA TOKA

3axoH Oma AJi MOTHOU (3aMKHYTOM)
3JIEKTPUYECKON LN

Pemenue 3agau
MomHoCTh HCTOYHHKA TOKA

Kopotkoe 3ambikaHue

bubmmoreka [JOK
https://m.edsoo.ru/4378300

but6mmoreka [{OK
https://m.edsoo.ru/236f7¢07

bubmmoreka [JOK
https://m.edsoo.ru/1794cf37

bubmmoreka [IOK
https://m.edsoo.ru/3881b469

but6mmoreka [{OK
https://m.edsoo.ru/a3605¢c5¢

bu6nuoreka [JOK
https://m.edsoo.ru/6761bf0f

bubmuoreka [JOK
https://m.eds00.ru/99750a6f

but6mmoreka [{OK
https://m.edsoo.ru/eb72fc24

bu6nmoreka [JOK
https://m.edsoo.ru/72d453af

bubmuorexa [JOK
https://m.edsoo.ru/221{40fb

but6mmoreka [{OK
https://m.eds00.ru/3580b679

but6mmoreka [{JOK
https://m.edsoo.ru/a0ae51d8

but6mmoreka [JOK
https://m.edsoo0.ru/54615632



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/437f8300
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KOHI[CHCB.TOp B IICTIN ITIOCTOSAHHOI'O TOKa

Pemenue 3agau

Pemenue 3agad mo reMme "IlocToSSHHBIH
3JIEKTPUYECKUMA TOK"

Pertennie 3agau mo reme "lIlocTOSHHBIH
AJEKTpUYECKUi TOK"

Pemenue 3agad mo teMme "IlocTosSHHBIHM
AJIEKTPUYECKUMA TOK"

O00011IeHIE U CUCTEMATH3AIUS 3HAHUI
110 TeMe "IIoCTOSHHBIN 2IeKTpUUECKUI

"

TOK

KontponbHas paboTa mo teme
"TIoCTOSITHHBIN ANEKTPUUECKUNA TOK"
DnexTpuyeckas IpoBOAUMOCTh
Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUN
TOK B MeTaju1ax. CBEpXNpOBOIUMOCTD
DIIEKTPUYECKUI TOK B pacTBOpPaX U
pacruiaBax >JIeKTPOJIUTOB. 3aKOHbI
Dapagest 115 SIEKTPOIU3a

DneKkTpuyeckuil Tok B razax. [lmazma

DNEeKTpUUECKUN TOK B BAaKyyMe.
BakyymHbie puGopsI

DJIEKTPUYECKUH TOK B
MOJTyIPOBOTHUKAX

[TomynpoBOAHUKOBBIE PUOOPHI

bu6mmoreka [IOK
https://m.edso0.ru/35368f3¢e
but6mmoreka [{JOK
https://m.edsoo.ru/4410cef0

but6mmoreka [IOK
https://m.edsoo.ru/a7340a29

bubmuoreka [JOK
https://m.edsoo.ru/744261b8

but6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

bubmmoreka [IOK
https://m.edsoo.ru/bfd7a050

bubnmoreka [IOK
https://m.edsoo.ru/1885ddf1

bu6mmoreka [IOK
https://m.edsoo.ru/da794295

bubmuorexa [JOK
https://m.edsoo.ru/4b423491

bubmuoreka [JOK
https://m.eds00.ru/92d92£76

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

bubmuorexa [JOK
https://m.edsoo.ru/ab61c660

bubmuorexa [JOK



https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/da794295
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/35368f3e

145

146

147

148

149

@uU3HUECKUI PAKTUKYM II0 TEME
"N3mepeHue cuiibl TOKa U HANIPSHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU IOMOIIH
AQHAJIOTOBBIX U LIU(PPOBBIX
M3MEpUTENIbHBIX TPUOOPOB" Uiu
"3HaKOMCTBO C LIUPPOBOIL
naboparopueit o ¢usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BEIUUYUH IIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

Du3HYECKUl IPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO BUKECHUS
C LEJBIO ONPEIEIICHUS] MTHOBEHHOM
ckopoctH"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue yCKOpeHus mpu
MPSMOJTMHEHTHOM paBHOYCKOPEHHOM
JIBIDKSHUH 110 HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUIMOCTH TTyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NBOKEHUN"

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHsl CBOOOIHOTO
nagenus" win "M3yuenue aBuKEHUs
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

Du3HYeCKUil IPAKTUKYM 110 TEME
"N3yuenue qBUKEHMS TEIA 110
OKpPY>KHOCTH C ITIOCTOSIHHOM 110 MOJYJIO
ckopocTbro" nnu "HccnenoBanue

https://m.edsoo0.ru/83622200

but6mmoreka [JOK
https://m.edsoo.ru/5643ea56

bubmnoreka [JOK
https://m.edsoo.ru/f6292f5f

bubnuoreka [JOK
https://m.edso00.ru/6960b6ef

but6mmoreka [{OK
https://m.edsoo.ru/d1ea2402

bu6nuoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200

150

151

152

153

3aBHCUMOCTH N€pHoAa 00paleHUs
KOHHNYECKOI'O MasdATHHKA OT €TI0
rnapameTpoB"

Du3HYeCKUil NPAKTUKYM 110 TEME
"N3mepenne paBHOAECUCTBYIOLIEHN CHUIIBI
IIpU ABMKEHUH OpycKa 110 HaKJIOHHOU
miockocty" mnu "lIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBM)KEHUS
Opycka 1o HAKJIOHHOH TTIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM I10 TEME
"UcciaenoBanue 3aBUCUMOCTH CHUJI
YIOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00paslie, OT UX
nedopmarun" win "HM3ydenue
JBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUM
610K"

@u3HYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMYMHE YTII0BOr0 KO3pPUIeHTa
3aBucuMoctd Frp(N)" nnm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
kod(durmeHToM TpeHus" UIu
"M3yueHue NBUKEHUS Tpy3a Ha BaJIy C
TpeHuem"

@U3HYECKUI PAKTUKYM 110 TEME
"UccnenoBanue yciaoBUi paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

bu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
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TBEPOrO TeJIa, UMEIOLLET0 OCh
Bpamenus" win "KoncrpynpoBanue
KPOHUITENHOB M pacy€T CUJI yIPYTOCTH"
niu "M3ydeHue yCTOMYnuBOCTH
TBEPAOTO TeJIa, MMEIOIIETrO MJI0Maab

onops!"

DuU3HYECKU NPAKTUKYM 110 TEME
"N3mepenue ummysbca Teia 1no
TopMo3HOMY yTu" unu "U3mepenue
CHWJIBI TSTH, CKOPOCTH MOJIEH
3JEKTPOMOOUIIST M MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHIIBI"
niu "HccrenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wim "M3mepenne
KUHETUYECKON YHEPTUH Tea 1Mo
TOPMO3HOMY ITyTH"

DuU3HYECKU MPAKTUKYM 110 TEME
"N3yueHne n30TepMUUYECKOTO Mpoliecca
(peKOMEeHI0BAHO UCIIOJIb30BAHUE
udpoBoii 1abopatopun)" UiIu
"N3ydeHne u30X0pHOro rnpoiiecca uiu
"N3yuenne n3obapHOTO mporecca’ mim
"[IpoBepka ypaBHEHHUS cOCTOSHUSA"

DuU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue yaenbHOl TenI0EMKOCTH"
unu "Hccnenoanue mpoiecca
OCTBhIBAHMS BelllecTBa" WU

bu6mmoreka [IOK
https://m.edsoo.ru/8561fb28e

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

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



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e

157

158

159

"UccnenoBanne agnadaTHOro
npouecca" win "HU3ydenue
B3aMMOCBSI3U SHEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS )KUAKOCTEH"

Du3nUeCKUil IPAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCHIapeHus KUAKocTen" i
"N3mepenue yaenbHON TEMI0ThI
raBieHus apaa" uim "Usydenne
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue abCONIIOTHOM BIIaKHOCTU
BO3/lyXa U OLIEHKa MaccChl IapoB B
nomenieHun". U3mepenune
Ko3(duLreHTa TOBEPXHOCTHOIO
HaTSKEHUS

Du3nUeCcKUil IPAKTUKYM 110 TEME
"HabmioeHue npeBpalieHus 3JHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPIHIO
M3JIy4eHUs CBETOANO A" HIIN
"N3yuyeHue npoTekaHus TOKa B LIETH,
coJiepskalieil KoHaeHcarop' win
"Pacnpenenenue pa3HocTu
MOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIEZIOBATEILHOM COEIMHEHUU
KOHJIEHCATOpOB"

®u3nyecKuil NPakTUKyM 110 TEME

"UcciaenoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB" WIIH

but6mmoreka [{OK
https://m.edsoo.ru/6bla23b5

bubmuoreka [JOK
https://m.edsoo.ru/ec424377

bubnmoreka [JOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

160

161

162

163

164

165

166

"N3mepeHue yaenbHOro COpOTUBICHUS

npoBoaHukoB" win "Hccnenoanue
3aBUCUMOCTH CHUJIBI TOKA OT
HanpsHKEHU JUJ1s1 JJaMITbl HaKajIuBaHus"

DuU3HYECKU MPAKTUKYM 110 TEME
"HaGmronenue anekrponusa’ win
"N3mepeHnue 3apsiia OHOBAJIEHTHOTO
nona" win "Vccnenosanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WIn
"CHsTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKU oA

PesepBHbIil ypok. O600mIeHIE 1
CUCTeMaTH3alMsl 3HAaHHUH 110 TeMe
"Kunemaruka"

PesepBHeIil ypok. O600ICHHE 1
CHCTEMaTH3allus 3HAHHUH 110 TEME
"Innamuka"

PezepBHblit ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"Craruka TBEpAoOro remna"

PesepubIil ypok. O60011eHIE 1
CHCTEMaTH3alus 3HAaHUIA 110 TeMe
"3aKOoHBI COXpAHEHHUS B MEXaHHUKe"
PesepBHelil ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON
Teopun"

PeseprubIiil ypok. O600meHue 1

bubmmoreka [IOK
https://m.eds00.ru/64b6e901

bu6nuoreka [JOK
https://m.edsoo.ru/ed017d93

but6mmoreka [{OK
https://m.edso0.ru/3149956b

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac

but6mmoreka [IOK
https://m.edsoo.ru/6¢0df9cc

bubmuoreka [JOK
https://m.edsoo.ru/de148976

but6mmoreka [{OK


https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901

167

168

169

170

CHCTEMaTH3alus 3HAaHUIA 110 TeMe
"TepmoauHamuka. TerioBble MaIuHb!"

PesepBHelil ypok. O6001IeHNE 1
CHCTEMAaTH3allMs 3HAHMI 110 TEME
"ArperatHbleé COCTOSIHUSI BEIIECTBA.
®da3zoBble Iepexoab"”

PeseprubIiil ypok. O600meHue
cUCTeMaTH3alusl 3HAaHHUM 110 TeMe
"Onexrpuueckoe nose"

PesepBHelil ypok. O600IeHNHE 1
CUCTeMAaTH3alHs 3HAHUI TT0 TeMe
"[locTOSIHHBIN 31EKTpUYECKUH TOK"
PeseprubIil ypok. O600meHIE 1
cucTeMaTus3anus 3Haguil mo teMe "Toku
B pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16

https://m.edsoo.ru/Obcc77¢cl

bubmuoreka [JOK
https://m.edsoo.ru/59ca5c91

bubnmoreka [JOK
https://m.edsoo.ru/f2381c0c

bu6mmoreka [IOK
https://m.edsoo.ru/3cae6dal

bubmuoreka [JOK
https://m.edsoo.ru/cc7681d4



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

11 KITACC

Ne
n/  Tema ypoka
n

BzaumojeiicTBre TOCTOSSHHBIX
MAarHuTOB U IPOBOJAHUKOB C
TOKOM. MarHuTHoOE 1oJe.
I'nnore3a Amnepa

BexTop MarHuTHOM MHAYKIIMH.

[TpuHIun cynepno3unun
MAaTrHATHBIX noJei. Jluanun
MarHUTHOW UHIYKIIHH

MarsuTtHOe 11ojie IPOBOJAHUKA
¢ TokoM. OnbIT Dpcrena

Cuia Amriepa, eé
HaIlpaBJICHUC U MOOYJIb

Pemenue 3amau

[Tpumenenune 3akoHa Ammepa.
DNEeKTPOU3MEPUTEIbHbIE
puOOpbI

Cuna JlopeHua, eé€
HaIpaBJICHUE U MOAYJIb.
JIBr>KeHUE 3apsyKEHHON

KoauuyecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckmne
padoThbI

Jara
U3ydeHust

JIEKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/487a85
93

bu6mmorexa [IOK
https://m.edsoo.ru/4clabc
cb

bubnuoreka [JOK
https://m.edsoo.ru/d35d52
62

bu6mmorexa [IOK
https://m.edso0.ru/26d9¢c5
ba

bu6nuoreka [JOK
https://m.edsoo.ru/a37a0c
21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718
d7

bu6nuoreka [JOK
https://m.edsoo.ru/c97afaa
1



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

10

11

12

13

14

15

16

YACTHUIIbI B OJTHOPOTHOM
MATHUTHOM II0JIE
Pemenue 3amau

PaGota cuiel Jlopenia

Pemenne 3agau

MarsautHoOe 110JI€ B BEIIECTBE.
deppoMarHeTuky, napa- u

JUuaMarieTukKu

OCHOBHBIE CBOWCTBA
beppoMarHeTHKOB.
IIpumenenue
dbeppoMarHeTUHKOB

Pemenue 3a1ay mo reme
"MaruutsHoe moJe"

Pemenue 3amay 1o teme
"MaruutHoe mnoJie"

SIBneHne AneKTpPOMAarHuTHON
nHaykiuu. [loTok BekTopa

MarHUTHOW UHIYKIHH

OJ1C unayKIMMN

bu6nuoreka [JOK
https://m.edsoo.ru/504€98
c7

bu6mmorexa [IOK
https://m.edsoo.ru/d518be
4b

bubmmoreka [JOK
https://m.edso00.ru/93617b
d9

bu6mmorexa [IOK
https://m.eds00.ru/30ff960
8

bubmuoreka [JOK
https://m.edsoo.ru/0b5819
Oa

bu6mmoreka [IOK
https://m.edsoo.ru/5b55¢3
07

bubnuoreka [JOK
https://m.edsoo.ru/41c4ae
8a

bu6mmorexa [IOK
https://m.edsoo.ru/b3efalc
1

bu6nuoreka [JOK
https://m.edsoo.ru/48150b



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7

17

18

19

20

21

22

23

24

25

26

3aKOH AJIEKTPOMarHUTHOU
uHaykunu Papanest

BuxpeBoe anexktpuueckoe
nosne. Toku dyko

O/1C nunaykuuu B
JBIDKYIIUXCS TIPOBOJHUKAX

Penrenue 3amau

IIpaBuno Jlenna

NunyktuBHOCTH. Karyika
WHAYKTUBHOCTH B LI€TIN
MOCTOSTHHOTO TOKa

SBnenune camounaykuuu. 3/C
CaMOMHYKITUT

DHeprus MarHUTHOTO MOJIS
KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

Pemenue 3amau

0O00011eHue 1
CHUCTEMAaTH3aIs 3HAaHUH 110

d8

bu6mmorexa [{OK
https://m.edsoo.ru/a6decl
88

bu6nmmorexka [JOK
https://m.edsoo.ru/15abel
40

bu6mmoreka [IOK
https://m.edsoo.ru/0235c¢cc
02

bubnmoreka [IOK
https://m.edsoo.ru/4dfda6
18

bu6nuoreka [JOK

https://m.edsoo.ru/bbc227
26

bubmmoreka [IOK
https://m.edsoo.ru/621eae
9d

Bbubnuoreka [JOK
https://m.edsoo.ru/7ee60c
a8

bubmmorexa [{OK
https://m.edsoo.ru/b3c0ad
11

bu6nuoreka [JOK
https://m.edsoo.ru/8869d
2b

bu6mmoreka [IOK
https://m.edsoo.ru/764840



https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8

27

28

29

30

31

32

33

34

TeMe "DneKkTpoarnHaMuKa"

KonTponbhas pabota no Teme
"OnexkTpoauHaMuka"

KonebarenpHas cucrema.
CBo0OoaubIe KOosIeOaHus.
["apmonnyeckue komedaHus

Kunematuueckoe u
IUHAMHYECKOE OITMCAHUE
KOJIeOATEIbHBIX ABMKEHUN

DHepreTu4yecKoe OnucaHue.
BrBOI AMHAMPYECKOTO
OTMCAHUS TAPMOHUYECKUX
KOJIEOAHHM U3 UX
SHEPreTUYECKOTO U
KUHEMaTHYECKOT'0 OITMCAHUS

Ammuintya u ¢aza Konedanuit

[Tepuon 1 yacTora KoJieOaHUH.
[Tepmom ManmbIx CBOOOTHBIX
KoJIEOAHHMH MaTeMaTHYSCKOIO
MasiTHUKa. [lepuon
cBOOOIHBIX KOJeOaHUNI
MPY>KUHHOTO MassTHHKA

3aryxarormue KoixeOaHusl.
BrinyxeHHbIE KOIEOaHus.
Pe3onanc

ABTOKOJICOaHUSA

25
bubnuoreka [JOK

https://m.edsoo.ru/8ae09b
98

bu6mmorexa [IOK
https://m.edsoo.ru/7c¢1db3
85

bu6nuoreka [JOK
https://m.edsoo.ru/87ce94
98

bu6mmoreka [IOK
https://m.edsoo.ru/e3¢996
92

bu6nuoreka [JOK
https://m.edsoo.ru/7a0c43
9a

bu6mmorexa [IOK
https://m.edso00.ru/e03993
19

bub6mmoreka [{OK
https://m.edsoo.ru/72e93d
09

bu6nmoreka [JOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025

35

36

37

38

39

40

41

Pemenne 3agau

VYpoxk-koH(hepeHus
"MexaHn4yecKkue KojeOaHus B
MY3bIKaJIbHbIX THCTpYMEHTaX"

O0o061IeHNE U
cucTeMaTH3aIys 3HaHUH 110
TeMe "MexaHuuecKue
KoJieOanms"

DIeKTPOMAarHUTHBIC
kosiebanus. KonebarenpHbIH
KOHTYP

®opmyna Tomcona. Csi3b
aMIUIUTY B 3apsaa
KOHJICHCATOpa C aMILIUTYA0U
CHJIBI TOKA B KOJIeOATSILHOM
KOHTYypE

3aKOH COXpaHEHMsI SHEPTUU B
U/ieabHOM Koje0aTeIbHOM
KOHTYype

3aryxaromue
SJICKTPOMArduTHBIC
Kosie0aHus. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE

https://m.edsoo.ru/6add26
44

bu6nmoreka [IOK
https://m.edsoo.ru/addeec
71
https://m.eds00.1ru/756123
c5

bubmmoreka [IOK
https://m.edsoo.ru/8ef587
be

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb8418
2f

bu6nmoreka [JOK
https://m.edsoo.ru/d4adab
de

bu6mmorexa [IOK
https://m.edsoo.ru/093f9af
1

bu6nuoreka [JOK
https://m.edsoo.ru/d1e2d5
43

bu6mmorexa [IOK
https://m.edsoo.ru/5e¢6686
19



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644

42

43

44

45

46

47

48

49

KoJicOaHus

IlepemenHsIit TOK. Pesucrop u
KOHJICHCATOP B LICNIH
MIEPEMEHHOT0 TOKa

KaTYHIKa WHAYKTUBHOCTU B
ey nNepeMEcHHOro ToKa

3axod Oma s
AIIEKTPUYECKON 1IENHU
MEPEMEHHOTO TOKa

MoOUIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CUIIbI
TOKAa W HaIlPSKEHUS

Pe3onaHC B 35IeKTpUYECKOU
nenu

Penrtenue 3anau

WneanbHblif Tpanchopmarop.
ITponsBoacTBo, nepenava u
noTpebJIeHUe IIMEKTPUUECKON
SHEPruu

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposHepruu. KynbTypa
UCIIOJIb30BaHUS
JIEKTPOIHEPTHH B

bu6nuoreka [JOK
https://m.edsoo.ru/848361
52

bu6mmoreka [IOK
https://m.edsoo.ru/cfa307a
f

bu6nuoreka [JOK
https://m.edsoo.ru/8bae38
eb

bu6mmorexa [IOK
https://m.edsoo.ru/lcac6e
4c

bubnuoreka [JOK
https://m.edso00.ru/087506
df

bu6mmorexa [IOK
https://m.edsoo.ru/al6836
ad

bu6nuoreka [JOK
https://m.edsoo.ru/f97418
ae

bu6mmorexa [IOK
https://m.edsoo.ru/a6f74d
93



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152

50

51

52

53

54

55

56

57

58

HOBCEIHEBHON KU3HU

Pemenne 3agau

Pemenue 3amau

O06o061IEHNE U
cucTeMaTH3anys 3HaHUH 1o
TeMe "DJIEKTPOMarHUTHbIE
Kosiebanus"

Mexanndeckue BOIHEL
XapaKkTepuCTUKU
MEXAaHUYECKUX BOJIH

CBoiicTBa MEXaHHYECKHUX BOJIH

3ByK. XapaKTEepUCTUKH 3BYKa

WNHdpa3Byk U yIbTpa3ByK.
[IIymoBoe 3arps3HEHHE
OKpY Karollel cpenbl

Pemenue 3agau
DJIEKTPOMAarHUTHBIE BOJHBI.

N3nyyenune
JJIEKTPOMATrHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ee6677
ed

bu6mmorexa [IOK
https://m.edsoo.ru/7cab59f
8

bu6nmoreka [JOK
https://m.edsoo.ru/401024
a9

bu6mmoreka [IOK
https://m.edsoo.ru/a58e10
9f

bu6nuoreka [JOK
https://m.edsoo.ru/d9ael0
00

bu6mmorexa [IOK

https://m.edsoo.ru/138b6f
09

bubnuoreka [JOK
https://m.edsoo.ru/738003
8f

bu6mmorexa [IOK
https://m.edsoo.ru/cfd918
bf

bubnuoreka [JOK
https://m.edsoo.ru/714e5d
bl



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

59

60

61

62

63

64

65

66

3HepFI/I$[ 3J'I€KTpOMaFHI/ITHI>IX
BoJiH. CBoiicTBa
BJ'IGKTpOMaFHI/ITHI)IX BOJIH

[Tkana 31eKTpOMarHuTHBIX
BoJH. [IprMenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHLIMIIBI paAHOCBS3U U
TeneBuaeHus. Paguonokanus.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPY Karolei
Cpensl

KonTtponsHas pabora o teme
"Konebanus 1 BOIHBI"

CaeT. 3aKOH MPSAMOJIMHENHOTO
pacrpocTpaHEHUs CBETa

Pewenne 3anau Ha
IIPUMEHEHNE 3aKOHa
IIPSIMOJIMHEWHOT O
pacrpoCTpaHEeHHUs CBETa

Ortpaxenue cBera. [Lnockoe
3epkaio. Chepuueckoe
3epKajo

[IpenomiieHue ceera.
AOGCOTIOTHBIN U
OTHOCHUTEIBHBIN ITOKa3aTeIhb
npesnomienus. [lonnoe

bu6mmorexa [IOK
https://m.edsoo.ru/d01b81
8¢

bu6nuoreka [JOK
https://m.edsoo.ru/49belf
e

bu6mmoreka [IOK
https://m.eds00.ru/9196f1{
8

bu6mmoreka [IOK
https://m.edsoo.ru/4£7985
a0

bu6mmoreka [IOK
https://m.eds00.ru/f95664
06

bubnuoreka [JOK
https://m.edsoo.ru/ea32d4
55

bu6nmoreka [JOK
https://m.edsoo.ru/a005d2
bb

bubmmoreka [IOK
https://m.edsoo.ru/bc2e55
cd



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
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70

71

72
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74

75

BHYTPEHHEE OTpPaKEHUE.
IIpenenbHbIl yroa NOIHOTO
BHYTPEHHETO OTPaKEHUS

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTPaXKEHUSA U MPEIOMIICHUS
cBeTa

XoJ ay4deit B Ipu3Me.
Hucnepcus ceeta. CioxHBII
coctaB Oermoro ceta. L{BeT

JInnssl. @OKyCHOE pacCTOsIHUE
Y ONTUYECKAs CUJIa JINH3BI

[TocTpoenue n3o0paxeHuil B
JIMH3aX U UX CUCTEMAX.
VBenuueHue JIMH3EI

Pewenne 3anau Ha
MOCTPOCHHUE U300PAKEHHIA,
MOJIy4a€MbIX C IIOMOIIBIO JIMH3

I'ma3s xak onTuueckas cucreMa

Pewenue 3anau. IIpeneinst
IPUMEHUMOCTH
reOMETPUYECKON ONTUKHU

CKOpOCTh CBETA U METOBI €€
U3MEpEeHUs

Hucnepcus ceera

bu6nuoreka [JOK
https://m.edso00.ru/49d830
a9

bubmmorexa [IOK
https://m.edsoo.ru/d8elc3
be

bu6nuoreka [JOK
https://m.edsoo.ru/604413
59

bubmmorexa [{OK
https://m.edsoo.ru/bb53bl
ds

bu6mmoreka [{OK
https://m.edsoo.ru/5a868f
09

bu6mmorexa [JOK
https://m.edsoo.ru/ecd480
a2

bu6mmoreka [{OK
https://m.edsoo.ru/cd174a
10

bu6mmoreka [IOK
https://m.edsoo.ru/f32aab0
6

bu6nuoreka [JOK



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
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77

78

79

80

81

82

83

84

&5

Wntepdepenmus ceeta
KorepeHTHbIE HCTOUHUKHU.
YcnoBust HaOIIOICHUS

MAaKCUMYMOB U MUHUMYMOB

Pentenue 3anau

[TpumeneHne UHTEpPEpEeHIINN

Hudpakuus cBeta
JudpakiuonHas pemeéTka.
YcnoBue HaOMOIeHUS

TJIaBHBIX MAaKCUMYMOB

Penrenue 3anau

HOHCpC‘-IHOCTB CBCTOBBIX
BOJIH. Honapmam/m CB€Ta

Penrenue 3anmau

CBeTOBEIC SIBIICHUS B mnpupone

https://m.edsoo.ru/lel6cc
6e

bu6nmoreka [IOK
https://m.edsoo.ru/5fc0c63
8

bu6mmoreka [IOK
https://m.edsoo.ru/c6416d
48

bu6mmoreka [JOK
https://m.edsoo.ru/3061de
2b

bu6mmoreka [{OK
https://m.edsoo.ru/668edb
c8

bu6mmorexa [{OK
https://m.edsoo.ru/12ed04
b5

bu6nuoreka [JOK
https://m.edso0.ru/f998d9
64

bubmmoreka [IOK
https://m.edsoo.ru/d58c41
la

bubnuoreka [JOK
https://m.edsoo.ru/e9890fe
9

bu6mmorexa [IOK
https://m.edsoo.ru/c56¢81
58

bubnuoreka [JOK



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
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&9

90

91

92

O0001EeHue 1
cucTEMATU3AalNA 3HAHUH 110
Teme "OnTuka"

Konrposbnas pabora no reme
«Onrtuka»

['paHuIbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
3aKOHBI NIEKTPOIUHAMUKHU U
MIPUHIIUIT OTHOCUTEIIbHOCTH

[ToctynaTel cnenuaibHOM
TEOPUU OTHOCUTEIIBHOCTH

[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBan. [Ipeobpa3zoBanus
JlopeHnna. YcinoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenJieHne BPEMEHH U
COKpaIIeHHE ITTUHBI

OHeprus U UMIYJIbC
PESITUBUCTCKON YaCTHULIBI

CBs13b MacChI C BHCPFHeﬁ n
HUMITYJIBCOM peHﬂTHBHCTCKOﬁ
YacCTHIIbI. BHGPFI/IH ITOKOs

https://m.edso0.ru/0b3636
3d

bu6nmoreka [JOK
https://m.edsoo.ru/8al1474
8b

bu6mmoreka [IOK
https://m.edsoo.ru/82315d
d4

bu6mmoreka [IOK
https://m.edsoo.ru/c9bd77
cb

bu6mmorexa [{OK
https://m.edsoo.ru/c56f05¢
b

bu6nmoreka [IOK
https://m.edsoo.ru/d83742
bb

bu6mmorexa [IOK
https://m.edsoo.ru/853a64
fc

bubnuoreka [JOK

https://m.edsoo.ru/b6258ff
a



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
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95

96

97

98

99

100

101

102

PaBHOBeECHOE TEIIOBOE
W3JIy4YEHHE

3akoH cMenieHus Buna

T'unoreza M. Ilimanka o
KkBaHTax. DOTOHBI

DHeprus U UMIyJIbC GOTOHA

dotordpdext. OnbiTer A. T
CroneroBa. 3akOHbI
dororddekra

VYpaBHeHue DUHIITEHA 1151
dororddekra. "Kpacnas
rpanuna” Gotorddexra

Jasnenue ceera. OnwiTh [1. H.

JleOeneBa

BoaHOBEIE cBOMCTBA HaCTuIll

Bounsb! ne bpoins. JlnuHa
BOJIHBI JI¢ bpoilid u pazmepbl
00J1aCTH JIOKAJIM3alu 1
JBUKYIIEHCS YaCTHUIIbI
KopnyckynspHo-BOITHOBOI
Iy alu3M

bu6mmorexa [IOK
https://m.edsoo.ru/f54035
as

bu6nuoreka [JOK
https://m.edsoo.ru/1¢5ff75
2

bu6mmoreka [IOK
https://m.edsoo.ru/a5ffa21
8

bubmuoreka [JOK
https://m.edsoo.ru/7f{b307
ec

bu6mmorexa [IOK
https://m.edsoo.ru/8c68e5
b9

bubmmoreka [JOK
https://m.edsoo.ru/01ef45
56

bu6mmorexa [IOK
https://m.edsoo.ru/64b49
66

bubmuoreka [JOK

https://m.edsoo.ru/f59cfce
c

bubmmoreka [IOK
https://m.edsoo.ru/5df8baf
1

bubmmoreka [JOK
https://m.edsoo.ru/8ccab6



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
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104

105

106

107

108

109

110

111

Judpaxius 37eKTpOHOB Ha
KpHCTaIax

Crnenuduka u3MepeHuii B
Mukpomupe. COOTHOLICHHS
HeomnpeaenéHHocTen
['eiizenbepra

Pemenne rpaduyecknx 3amaq

Pemenne pacu€THbIX 3a/1a4

KonTtponsHas padora o
temam: "OcHoBel CTO",
"KopmyckyisipHO-BOIHOBOM
nyamusm"”

OMBITHI 10 UCCIIETOBAHHIO
cTpoeHus atroma. [InmanerapHas
mojeinb atoma Pesepdopaa

IToctynater bopa

Bunp! ciektpoB. CnekTp
YPOBHEW 3HEpPIrUu aToma
BOZIOpOZA

CrioHTaHHOE U BBIHYKJEHHOE
U3JTyYeHHUE CBETa

2a

bu6mmorexa [{OK
https://m.edsoo.ru/30dbal
8¢

bu6nmoreka [JOK
https://m.edsoo.ru/65783d
ec

bu6mmorexa [IOK
https://m.edsoo0.ru/e70195
bd

bu6nmoreka [IOK
https://m.edsoo.ru/ee9b31
82

bu6mmoreka [IOK
https://m.edsoo.ru/c3de89
la

bubmmoreka [JOK
https://m.edsoo.ru/312b75
0a

bu6mmorexa [IOK
https://m.edsoo.ru/404dfa
9a

bubmmoreka [JOK
https://m.edsoo.ru/cf74bl
la

bu6mmorexa [IOK
https://m.edsoo.ru/f945d8



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
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113

114

115

116

Jlazep

Hyxnonnas monxens siapa

I'eitzen6epra-lBaneHko.

3aps 1 MacCoBOE YKCIIO Siapa.
M3oTomnel. PagnoakTUBHOCTE

3aKoH paIuOaKTUBHOTO
pacmnaga. CBoiicTBa

HOHU3UPYIOUICTO U3TTYYCHUS.
Bmmsnane PaaOaKTUBHOCTH HaA

JKHUBBIC OpTraHU3MBI.
Ho3nmerpus

DHeprus CBA3U HyKJIOHOB B
anpe. SAnepubie cuibl. Jedext

Macchl sapa. SnepHeie

peakiuu. SlnepHbie peakTophl.
[Tpobnems! ynpaBisieMoro
TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKThI
Pa3BUTHS AEPHON YHEPTETUKU

MeToapl perucTpanuu u

HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyHgaMeHTaabHbIe
B3anMOJEUCTBUs. bapuoHsl,

ME30HbI U JIEITOHHI.
IIpencraBnenue o

CranpaprtHoit Moaenu. KBapk-

Sc

bu6mmorexa [{OK
https://m.edsoo.ru/2288a0
c4

bu6nmoreka [JOK
https://m.edsoo.ru/34ada5s
de

bu6mmorexa [IOK
https://m.edsoo.ru/aab98b
ef

bu6nuoreka [JOK
https://m.edsoo.ru/ff1758d
0

bu6nmoreka [JOK
https://m.edsoo.ru/lac08a
5b



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/f945d85c
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119

120

121

122

123

TJIFOOHHAasA MOACIIb aAPpOHOB

®dusuka 3a npegeaaMu
CranpaptHoit mogenu. Témuas
Marepusi U TEMHAs SJHEPTHUSL.
EnuncTBO uzndeckoit
KapTUHBI MUpPA

Oransl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

[TprMEeHMMOCTh 3aKOHOB
buzuku 1151 00bSICHEHUS
MPUPOJIBI KOCMHYECKUX
00BeKTOB. MeTobl
ACTPOHOMUYECKUX
HCCIICIOBAHU I

CoBpeMEHHbBIE ONITUYECKUE
TEJIECKOIIbI, PaJAHOTEIIECKOIIbI,
BHeaTMoc(epHasi acCTpPOHOMUS

Bun 38é31H010 HEbA.
CozBes3aust, spkue 3BE37bl,
IIJIaHCTHI, UX BUIHUMOC
IBYKCHUE

Conneunas cucrema. ColHile.
ConHeyHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua u
3BE3]

3BE3bI, X OCHOBHEIE
XapakTepUCTUKHU. [lnarpamMma
"crieKTpaJIbHBIN Ki1acc —

bubnuoreka [JOK
https://m.edsoo.ru/c026fd
37

bu6mmorexa [IOK
https://m.edsoo.ru/ad73el
45

bubnuoreka [JOK
https://m.edsoo.ru/39¢440
28

bu6nmmoreka [JOK
https://m.edsoo.ru/4877aa
le

bu6mmoreka [{OK
https://m.edsoo.ru/aac588
eb

bu6nmoreka [JOK
https://m.edsoo.ru/22748e
b4

bu6mmorexa [IOK
https://m.edso00.ru/421699
44



https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37

124

125

126

127

128

129

130

CBETUMOCTB"

3Be3 bl TIIaBHOU
[IOCJIEI0BATEILHOCTH

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIEe NPECTaBICHUS
0 MPOUCXOXKICHUH U
sBostonny ConHIA U 3BE3.
Tanbl )KU3HHU 3BE3T

Muneynsiii [1yTe — Hama
l"anakTyka. TUIIBI TaTaKTHK.
YEpHble AbIPHI B sapax
TaJaKTUK

Bcenennas. Paciupenue
Bcenennoii. 3akon Xab60:7a.
Teopust bosbiioro B3peIBa.
PenukroBoe nznyueHue

MacmrabHasi CTpyKTypa
Bcenennon. MeraranakTuka

Hepewménnsie npodiieMbl
aCTPOHOMHHU

Pu3HYECKU MPAKTUKYM 110
teme "HccaemoBanue
MAarHUTHOTO IIOJISI IOCTOSTHHBIX
MarHuToB" HiIn
"WccmenoBaHue CBOMCTB
dbeppomMarHeTUKoB" UIN

bubnuoreka [JOK
https://m.edsoo.ru/b3cb76
6¢

bu6mmoreka [IOK
https://m.edsoo.ru/d09da4
94

bu6nuoreka [JOK
https://m.edsoo.ru/7cd10a
Oa

bu6mmorexa [IOK
https://m.edsoo.ru/3dbdf0
d2

bu6mmoreka [{OK
https://m.edsoo.ru/ce2346
33

bubmmorexa [{OK
https://m.edsoo.ru/d37d9ff
e

bubnuoreka [JOK

https://m.edsoo.ru/67361a
ef



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
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133

134

135

"HccnenoBadnue IeiCTBUS
IIOCTOSTHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

Pu3HYECKUl IPAKTUKYM 110
Tteme "M3mepenune cuibl
Amrnepa" wn "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT
CHUJIBI TOKA" WiIn
"OnpeneneHre MarHUTHOM
MHAYKIIMH HA OCHOBE
U3MepeHus cuiibl AMrepa"

DuU3NYECKU MPAKTUKYM T10
TeMme "HccienoBanue ABICHUA
AIEKTPOMArHUTHOM
WHIYKIWU" WIH
"OnpeneneHne HHAYKIUH
BUXPEBOTO MarHUTHOTO MoJs"

Pu3nYeCKUl NPAKTUKYM 110
teme "HccaenoBanue siBlIeHUS
camounaykiun" win "Coopka
MOJIEH 3JIEKTPOMAarHUTHOTO
reneparopa"

PuU3HUECKU MPAKTUKYM I10
teMe "M3mepenue nepuona
CBOOOTHBIX KOJIeOaHUH
HUTSHOTO U IIPYKUHHOTO
MasiTHUKOB"

DuU3NYECKU TPAKTUKYM T10
teme "IIpeoOpa3zoBanue

bu6nuoreka [JOK
https://m.edsoo.ru/fcae91e
9

https://m.edsoo.ru/
c36658da

bu6mmorexa [IOK
https://m.edso00.ru/b8fb63
91

bu6nuoreka [JOK
https://m.edsoo.ru/5d159d
35

bu6mmoreka [IOK
https://m.edso0.ru/a28026



https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
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137

138

139

140

SHEPTUU B MPYKUHHOM
MasTHUKE"

Du3nUeCKUl IPAKTUKYM 110
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA YEPE3
I10CJIEI0BATEIBHO
COEMHEHHBIE KOHAEHCATOP,
KaTyIlIKy U pe3ucTop” win
"HUccnenoBanue padoOThI
MCTOYHUKOB CBETA B LIEMIN
MIEPEMEHHOT0 TOKa"

DuU3NYECKU MPAKTUKYM T10
teme "M3yyeHue mapameTpoB
3BYKOBOM BOJIHBI"

PuU3HYECKUI PAKTUKYM I10

teme "M3mepenue nokasarens

MIPEJIOMJIEHUS CTeKIIA" WIn
"[lonyyeHne n300paxxeHus B

CHUCTEMC U3 IIOCKOI'0 3€pKajia

U JTUH3E"

Du3nYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUS OT BelllecTBa (Ha
IIpUMEpE KUIKUX JIMH3)" UIn
"N3mepenune GpoKycHOTO
paccTOSHUS PACCENBAIOIINX
uH3"

DuU3NYECKUN TPAKTUKYM I10

bu6nuoreka [JOK
https://m.edsoo.ru/89dc2d
90

bu6nmoreka [JOK
https://m.edsoo0.ru/b10066
la

bu6mmorexa [{OK
https://m.edso0.ru/42569¢
al

bubnuoreka [JOK
https://m.edsoo.ru/b8791b
3f

bu6nmmoreka [IOK


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

141

142

143

144

145

teme "HaOmronenue

T pakuy, HHTEppepeHIun
Y noJsipu3anuu ceera'
Pu3HYECKUl IPAKTUKYM 110
teme "OnpeneneHue UMITyJbca
U SHEPTUH PENIATUBUCTCKUX
yactull (1o ¢pororpadusam
TPEKOB 3apsKEHHBIX YacTUIl B
MarHuTHOM ToJe)"

DuU3NYECKU TPAKTUKYM I10
teme "M3MmepeHune mocTosHHOU
[Inanka Ha OCHOBE
uccaenoBanus porodrpdexra”
nnu "UcciaenoBanue
3aBHCHMOCTH CHUJIbI TOKA Uepe3
CBETOJIMOJI OT HaIpsHKEeHNA"

Pu3NYECKU NIPAKTUKYM I10
teme "HccienoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOI0
BOJIOpOJIa U U3MEpPEHUE
nocTostHHOM Punbepra”

Du3nUeCcKUil IPAKTUKYM 110
teme "HccaemoBanue
paZoaKTUBHOTO (OHA C
MCIIOJIb30BaHUEM J103UMeTpa”
nin "M3yueHue noraomeHus
0OeTa-4yacTull aATrOMUHAEM"

DuU3NYECKU TPAKTUKYM T10
teme "HaOnromeHus 38€34HOTO

https://m.edsoo.ru/8b7ac7
37

bubnuoreka [JOK
https://m.edsoo.ru/63756¢
47

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f
82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651e
b8

bubnuoreka [JOK
https://m.edsoo.ru/c3dabe
6¢

bu6mmoreka [IOK
https://m.edso0.ru/107202



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737

146

147

148

Heba HeBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BaHUEM
KOMITHIOTEPHBIX TIPHIIOKCHUH
JUTSL OTIPEJICIICHHSI TIOJIOKECHHMST
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOTo
MOTYIIAPUS U SIPKUE 3BE3bI"
vy "HaOnroneHus B TEJIECKOII
JlyHbl, aHeT, TyMaHHOCTEH U
3BE3QHBIX CKOILUICHUN"

O6o0meHue u
cucTeMaTu3anus 3HaHui. Poib
(GU3KMKN U aCTPOHOMMUH B
3KOHOMHYECKOMH,
TEXHOJIOTHYECKOH,
COIUATLHOM 1 dTHYECKOM
chepax nesaTeTbHOCTH
YyeJioBeKa

O60061eHne u
cucreMarusanus 3HaHui. Pois
U MeCTO (PM3UKU U
aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOU KapTHHE MHpa

O0001EeHue 1
cucTemMaTu3alus 3Hanuil. Posb
buznueckoil Teopuu B
(dhopMHUpOBaHUH
IpeJcTaBIeHN 0 pu3ndecKon

bu6mmoreka [IOK
https://m.edsoo.ru/ad6dde
ed

bu6mmoreka [{OK
https://m.edsoo.ru/18f19f7
c

bu6nmoreka [JOK
https://m.edsoo.ru/e7d400
4



https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/1072021e

149

150

151

152

153

154

155

KapTUHE MUPA, MECTO
(bU3HYECKON KapTHHBI MUPa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJCTABICHUI O MPUPOJIE
O60061meHue u
cHUCTeMaTU3alus 3HaHUI 110
teme "KunemaTtuka"

0O0001enue n
CHUCTEMAaTHU3als 3HAaHUH 110
teme "Kunematuka"

O060061EHNE U
cUCTeMaTHU3alys 3HaHUH 110
teme "Jlunamuka"

0O0001eHue u
cUcTeEMAaTHU3aIs 3HaHUH 110
teme "CraTuka TBepaoro tena"

O0o061IeH e U
cHCTeMaTH3amus 3HaHUH 110
TeMe "3aKOHbI COXpPaHEHUs B
MexaHuke"

O06o0061IEHNE U
cucTeMaTH3alys 3HaHUH 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHHETU4YeCKOU Teopun"

0O00011eHue 1
cucTeMaTu3aIysI 3HaHUH 110
teme "TepMoanHaMuKa.
TemnoBrie MamHBL"

bu6nuoreka [JOK
https://m.edsoo.ru/b032fc
4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b5
07

bu6mmoreka [IOK
https://m.edsoo.ru/2dfbafc
5

bu6nmoreka [JOK
https://m.edsoo.ru/3cca48
2e

bu6mmoreka [IOK
https://m.edsoo.ru/32a4d1
a0

bu6nmoreka [JOK
https://m.edsoo.ru/ed440c
a8

bu6mmorexa [IOK
https://m.edsoo.ru/c63f7cl

0


https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b

156

157

158

159

160

161

162

163

0O00011eHne 1
cucTeMaTH3aIysI 3HaHUH 110
Teme "ArperaTHble COCTOSTHUS
Benrectsa. Pa3oBEIE
nepexoasr"

O06o0061EHNE U
cUCTeMaTHu3alys 3HaHUH 110
TeMme "DnekTpudeckoe nosue"

0O0001enue n
cucTeMaTH3anys 3HaHuH 110
TeMe "IlocTOSHHBIN
AIIEKTPUYECKUM TOK"

O0o061IeH e U
cucTeMaTu3aIys 3HaHUH 110
teMe "Toku B pa3nu4HbIX
cpemax”

0O0001EeHue 1
CHCTEMAaTH3alMs 3HAHUH I10
TeMe "MarautHoe nosne"

PesepBHeIit ypok. O600mIcHHE
U CHCTEMAaTH3alNs 3HAHUN TT0
TeMe "DIIeKTpOMarHuTHast
WHIyKIUs"

PesepBHbIit ypok. O6001IeH e
U CHCTEeMaTu3allus 3HaHUU 10
teMme "MexaHuueckue
Konebanus"

PesepBHbIil ypok. O600111eHIE
U cUcreMaTtui3arus 3HaHWUH 110

bu6mmorexa [IOK
https://m.edsoo.ru/1d36b5
bl

bu6nuoreka [JOK
https://m.edsoo.ru/3bf0def
9

bu6mmorexa [IOK
https://m.edsoo.ru/71453¢
eb

bu6mmoreka [{OK
https://m.edsoo.ru/3d4007
Ta

bubmuoreka [JOK
https://m.edsoo.ru/3b4c06
ae

bub6mmorexa [IOK
https://m.edsoo.ru/053e22
48

bubmmoreka [JOK
https://m.edsoo.ru/d6310b
fd

bu6mmorexa [IOK
https://m.edsoo.ru/5e2bb8



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1

164

165

166

167

168

169

170

Teme "DIIeKTPOMarHUTHbIE
Kosiebanus"

PesepBHslit ypok. O6001IeHme
U CHCTEeMaTH3allus 3HAaHUU TI0
teMe "MexaHndeckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBHbIil ypok. O6001IeHIE
U CHUCTEMAaTH3allys 3HAaHUU 110
teme "OnTuka"

PesepBHriit ypok. O6o0meHme
n cucreMaTusanus 3HAHUU 110
teme "OcuoBel CTO"

PesepBHbIil ypok. O6001IeHIE
U CHCTEeMaTu3allys 3HaHUH 110
teme "KopnyckyisipHo-
BOJIHOBOM JTyanu3m"
PesepBHeiit ypok. O600mIcHHE
U CHCTEMAaTH3alus 3HAHUN 110
teme "®uznka atoma"

PesepBHbIil ypok. O6001eHIE
Y CUCTEMaTH3alMs 3HaHUH 110
teme "duznuka aTOMHOTO siApa
Y BJIEMEHTapHbIX yacTul"

PesepBHeIit ypok. O600mIcHHE
U CHCTEMAaTH3aIlus 3HAHUH 110
TeMe "DIeMEeHThI
acTpo¢puzuku"

3d

bubnuoreka [JOK
https://m.edsoo.ru/96a7a2
dd

bu6mmorexa [IOK
https://m.edsoo.ru/52ad16
03

bu6nuoreka [JOK
https://m.edsoo.ru/5beclc
65

bu6mmorexa [IOK
https://m.edsoo.ru/f7¢59d
38

bubmmoreka [IOK
https://m.edsoo.ru/1f5116
54

bu6nmmoreka [IOK
https://m.edsoo.ru/905¢5¢
e0

bu6mmorexa [{OK
https://m.edsoo.ru/2bffb94

C


https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

170

16






YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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