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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oomero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpPeOOBAHUM K pe3ysibTaTaM OCBOEHUS
OCHOBHOU 00pa3oBartesibHOM porpaMmsbl, npeactaBieHHbIX B DI'OC COO, a Takxke
c yu€roM eneparbHON paboueld mporpamMmbl BocnuTaHuss W KoHuemnmmu
npenojaBanus yueOHoro npeamMera «dDuszmka» B 00pa30BaTEbHBIX OpraHU3aIUsIX
Poccuiickoit deaepaiiuu, peaqn3yroniux OCHOBHbBIE 00pa30BaTelibHbIC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0sA3aTeIbHOE MPEIMETHOE COJIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUYEHUS TEM U Pa3JIEiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK y4eOHOTrO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuxcsl.
[Iporpamma mno ¢usuke na€r NpeacTaBICHUE O LENSAX, COAEPKAHHH, OOIIeH
CTpaTerud OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYaAIOUIUXCA CpPEACTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne kypca (pusnku yriyOJIEHHOTO YPOBHS IO3BOJISIET peaiu30BaTh
3a/1a4i MPO(PECCUOHATILHON OpPHEHTALIMH, HAPABICHO HA CO3/IaHUE YCIOBHUM IS
NPOSIBJICHUS] CBOMX HMHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN KaXKIbIM
OoOy4JarommMMcsi, KOTOpble HEOOXOIWMBI JJid MPOJOKEHHs 00pa3oBaHUs B
opraHu3anusax NpodecCHOHAIBLHOrO O00pa3oBaHUsl MO Pa3IUYHbIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBbHOCTSIM.

B nporpamme no ¢usuke onpeneistoTcs miaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUsA: JIUYHOCTHBHIE,
MeTalnpeJMeTHble, MpeaMeTHble (Ha  yriayOnénHom  ypoBHe). HayuHo-
METO/IO0JIOTUYECKOM OCHOBOW 1Jisi pa3padOTKuM TpeOOBaHW K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaloluXCs, OCBOMBIIMX
nporpamMmy 1o (pu3rke Ha YpOBHE CpeTHEr0 O0IIEro 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBIIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Iporpamma o gpu3nKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca GU3HUKH Ha YIIIyOJIEHHOM ypOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI 110 ToJiaM 00yUYEeHHUS;

cojJiepKaHue yueOHOoro npeamMera « u3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3Mke uMeEeT NPUMEPHBIM XapakTep M MOXKET ObITh
UCIOJIb30BaHa YUYUTENAMU (PU3UKH JUJIsI COCTABJICHUS CBOMX PabOUUX MpOrpamm.

[Iporpamma o ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
MPENOCTaBISET BO3MOXKHOCTH JUIsl peaju3alud Pa3jiudyHbIX METOJUYECKUX
MOJXO/J0B K NPENoJaBaHUI0 (M3UKKA Ha YIIyOJIEHHOM YypOBHE MpU YCIOBHH
COXpaHEeHus 00s3aTeIbHON YacTH COJIEPIKaHus Kypca.

®du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX NPUPOJbI, BBICTyHas B
KauyecTBe y4eOHOIo IpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ B CUCTEMY



3HaHHUK 00 okpyskaromieMm mupe. [lIkonpHbIN Kype PU3NKH — CHCTEMOOOPa3yOIIHIA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKUE 3aKOHbI
JexKaT B OCHOBE IIPOIIECCOB M SBJIEHUM, H3yYaeMbIX XUMHUEH, OHOJIOTHEH,
¢uzuyeckoir reorpadueld u actpoHoMmueil. lcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUN ONpENeNIIiIo XapakTep U OypHOE pa3BUTHE
pa3zHOo00pa3HBIX TEXHOJIOTHI B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHUs] HOBBIX MaTEpHajOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue ¢Guzuku
BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOy4arorierocsi, B pOpMUpPOBAHNE YMEHHUIN MPUMEHATh HAyYHBIA METOJ MTO3HAHUS
MIPY BBIMOJTHEHUU UMU YUEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kkypca (pu3uku Ha ypoBHE CpeHEro o01ero 0opa3oBaHus MOJ0XKEH
pAI uaeH, KOTOpbIe MOXKHO PacCMaTpPUBATh KaK MPUHIUIIBI €r0 MOCTPOESHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEU KypC SIBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HMKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3NKU
o0beaMHEH BOKPYr (Qusnueckux Teopuid. Beagymmum B Kypce sBIseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
TnoJie.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HKY C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U HKOJIOTMYECKUMU ITpoOIeMamu.

Hoea npuknaonou nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
MpEANoJiaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJOTHUYECKUX
MPWIOKEHUN W3YYEHHBIX TEOopuid W 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanmusyercs TNOCPEICTBOM BBEACHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUM M TEXHOJOTHUW, a TaKKe OOCYXICHHS
po0JIeM pallMOHATBHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coaepKaHus MPOrpaMMBbl 10 (PU3UKE JTOJKHO OBITH MOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATENHHOCTHOTO noaxoAa. s dbusuku peanuszanus 3TUX
NPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBytoero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIbBHOIO YUYEHHYECKOIO0 HKCIIEPUMEHTA,
BKJIIOYAIOMIETO (PPOHTANIbHBIE YUYEHWYECKHE OMBITHI MPU M3YUYEHUH HOBOTO
Martepuaia, JabopaTopHbie pabOThl U paOOThI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nepBom ciyuyae npakTUKyM
npoBoauTcs 6o B koHie 10 m 11 kmaccoB, nuMOO TOCHE MEPBOIO U BTOPOTO
MOJIYTOAMH B KaXKJIOM U3 9TUX KJjaccoB. BTopoit crocod — 3To uHTErpaius padot
NPaKTHKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOpPBIE MPOBOIATCSA B MPOIECCE
u3ydeHus pasnena (temsl). Ilpu 3ToM mox paboTamMu mpakTHKyMa IOHUMAeTCs
CaMOCTOATENLHOE HCCIEOBaHUE, KOTOpPOE TPOBOJAUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBOi HHCTPYKIIHMH.

B nmporpamme 1o (¢u3umke cucTeMa YYEHHUYECKOTO HKCIEPHMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa NpeJCTaBlI€Ha €IUHBIM mepeuHeM. Bnibop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHMUECKUX MPAKTHUYECKUX PadOT OCYIIECTBISETCS
ydacTHUKaMU 00pa30BaTeIbHOTrO MpoIlecca UCXOAs U3 0COOCHHOCTEH TTOYPOYHOTO
IUTAHUPOBAaHUS W OCHauleHusi kaOuHeta ¢(usuku. Ilpu sTomM oOecneunBaercs
OBJIaZICHHE OOYyYarolIMMHCS YMEHUSIMU MPOBOAMUTH TMPSMbIE M KOCBEHHBIC
U3MEpPEHUs, WCCIECAOBAHMS 3aBUCUMOCTEH (DU3UYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUITOTE3.

Bonbiioe BHUMaHue yeisieTcs pEIIeHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1ad.
[Tpu 3TOM JU1s pacYETHBIX 3314 IPUOPUTETOM SIBIISIFOTCSI 33]Ja4H C SIBHO 3aJJaHHOU U
HESBHO 3aJIaHHON (U3MUYECKOW MOJEIbIO, MO3BOJISIONINE MPUMEHSATh W3YUYEHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KakK W3 OJIHOTO pas3felia Kypca, TaK U HHTETPUPYS
NPUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe TNPOTEKAHUS (PU3UUECKHUX
SBJICHUM M TIPOLIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyromrue Bbioopa (HU3n4ecKoit
MOJIEJH JIJIsl CUTYaIllH MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanussMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
o0ecreueHunIo yu4eOHoro mporecca Kype GU3uku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOHKEH H3Yy4yaThCs B YCJIOBHSX IPEIMETHOTO
kabuHeta. B kaOuHere GU3MKHM JOMKHO OBITH HEOOXOAUMOE J1abOpaTOpHOE
000pymOBaHUE JISI BBITIOJIHEHHSI YKAa3aHHBIX B IPOrpaMMe MO0 (PU3NKE YUEHUIECKIX
OTIBITOB, JTJAOOPATOPHBIX PadOT U pabOT MPaKTUKyMa, a TAaKKe IEMOHCTPAI[MOHHOE
o0opy10BaHHE.

JemoHCcTpannoHHoe o0opyaoBaHue (HOPMUPYETCSs B COOTBETCTBHM C
OPUHLIAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH H  OOECIEYMBAET TOCTAHOBKY
NEPEYUCIIEHHBIX B IMporpamMme Mo (U3MKe KIYEBBIX JAEMOHCTpAaLUN IS
UCCJIEIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUHW ©  MPOILIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHUECKHUX MPAKTUUYECKUX padoT
dbopMupyercss B BUIE€ TEMaTHUYECKHMX KOMILJIEKTOB M 00OeCleyrBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI Ha KOMILIEKCHOM



UCIIOJIb30BaHUU aHAJOTOBBIX U HU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJIE TU(POBBIX JabOpaTopuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

(dbopMHpOBaHHWE HWHTEpeca M CTpEeMJIEHUS OOy4YaromMXCd K HayYHOMY
U3YYEHUIO TMPUPOJBI, PA3BUTHE WX HHTEJUIEKTYAJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHU O HAYYHOM METOJE IMO3HaHUS U (POopMUpOBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIECHHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4€HHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKU;

dhopMupoBaHUE YMEHUN OOBSICHSTH SABJICHUS C UCIIOIb30BaHUEM (PHU3UUECKUX
3HAHUM U Hay4YHBIX JOKAa3aTEIbCTB;

dbopMupoBaHre NPEACTABICHUNH O pPOiAM (U3UKU ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE peICTaBlICHUN 0 BO3MOXHBIX  cepax  Oyayuei
npoeCCUOHANILHONW  NIESITEIbHOCTH, CBSI3aHHBIX € (DU3UKOM, TMOJrOTOBKAa K
JanbHENIeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JocTikeHne 3TuX 1elield obecrneunBaeTcsl pelieHneM CIIeAyIoluX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpETHEro O0IIero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUI 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHKE YMEHHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(U3HYECKUX SIBICHUN B MPUPOAE U JIA NPUHATHS MNPAKTUYECKUX PELICHUN B
MMOBCEIHEBHOM KM3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C SBHO 33JJaHHOM (hU3UYECKOi
MOJIENIbIO, 3ajJlay, MOAPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3/aHue (HU3NUYECKOU
MOJIENIM, AJEKBATHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE€ 3aJa4 WHKEHEPHOIrO
Xapaxkrepa;

noHUMaHue (U3HUECKUX OCHOB M TPUHILMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPELyY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIbBHOIO IUIAHUPOBAaHUS M TMPOBEICHUS
¢u3nYecKuX OKCIEPUMEHTOB, aHaliM3a M HMHTEpPOpeTanuud  HHpOpMaIuH,
OTIPEJICIICHHS] IOCTOBEPHOCTHU MOJIyYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM ISl pa3BUTUS YMEHHMM MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HHTEpPEca K chepaM NpoPecCHOHATBHOMN JesITEIbHOCTH, CBSI3aHHOM C
(hU3UKOM.



B cootrBerctBun ¢ tpeboBanusimu DGI'OC COO yroyOnéHHBIN yPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YypOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTcs OOyYarOUUMUCS, I[UIAHUPYIOIIUMH MPOAOCHKEHHUE
o0pa30BaHus 10 CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOPHIIAL.

Ha u3yuenne ¢husuku (yriyOn€HHBIA YPOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBogutcs 340 yacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENI0), B
11 xnacce — 170 gacoB (5 9acoB B HEAEIO).

[Ipennaraemplii B mporpamMme 1o (U3MKE MepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHTENb JellaeT BHIOOD
MpOBeNCHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
O0COOCHHOCTEM 00yJarOIIUXCHl.



COAEPKAHUE OBYUEHUSA
10 KUIACC

Pasznen 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®uznka — (pyHgamMeHTanbHas Hayka o npupoje. HayuHblii MeTos Mmo3HaHUS U
METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBICHUM.

OKCHepUMEHT M Teopusi B Mpolecce Mo3HaHus mnpuponabl. HaGmonenuwe u
HKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus: (PU3MUECKUX BEJIMYUH (QHAJIOrOBble W HHU(POBHIC
HU3MEpUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  uW3MepeHHM  (QuU3MYECKHMX  BeNWYMH  (a0comroTHasT U
OTHOCHUTEJIbHA).

MopenupoBanue (pu3nueckux SBICHUN U MNPOLECCOB (MaTepuaabHas TOYKa,
a0COJIFOTHO TBEPOE TEJIO, UCaTbHAsl KUJIKOCTh, UICAJIbHBINA Ta3, TOUCUHBIA 3apsi).
['unore3a. PU3NUYECKH 3aKOH, TPAHULIBI €T0 IPUMEHUMOCTH. PU3NUecKas TEOPUs.

Ponb 1 Mecto ¢pu3nku B pOpMUPOBAHUN COBPEMEHHOM HAyUYHON KapTUHBI MHPA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

N3mepeHne cuiibl TOKA U HAIPSKEHUS B LIENH IMOCTOSSHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPHUOOPOB.

3HakoMCTBO ¢ IM(poBoil naboparopueil no ¢usuke. [Ipumepsl u3MepeHus
(bU3HYEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATUUKOB.

Pa3zngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKECHMUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4¥ MEXaHUKH.

Panunyc-BekTop MaTepHaJibHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemernienne, CKOpPOCTh (CpelHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTepUaIbHOM TOYKH, HMX MPOEKIMU HA OCH CHUCTEMBI KOOPAMUHAT.
ClioxxeHue nepeMenIeHN U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOIMHEWMHOE JIBUKECHHUE. 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHSI M MYTH MaTepUAIbHOU TOYKH OT BPEMEHHU M HX
rpaduku.

CBoOogHOEe TmajieHHe. YCKOpeHHe CBOOOJHOro TmajeHus. JIBikeHue Tena,
OpOIIEHHOr0 TMOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOpPIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U X TPAPUKH.

KpuBonnHeitHoe nBuxkeHue. J[BUKeHre MaTepUaibHON TOYKU MO OKPYKHOCTH.
YrimoBas U JUHEWHAsA  CKOPOCTb. Ilepyoq w  wyacTtota  OOpaIllCHHUS.



LlenTpocTpeMutenbHOe (HOpPMaIbHOE), KacaTelbHOE (TAHTCHIMAIbHOE) U IOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHuueckrue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLECCHL:  CIIMAOMETD,
JIBUOKEHHUE CHApPSJIOB, LIEMHbIC, IECTEPEHYATHIE U PEMEHHBIE MTEPENAYH, CKOPOCTHBIC
TUQTHI.

Hemoncmpayuu.

Mogenbe CuUCTeMBbI OTCYETA, WUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

CriocoObI UCCIIeTIOBaHUS TBUYKEHUN.

Nnnroctpanus npeneibHOro Nepexoa 1 U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANBHO.

Hanpanenue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeM, TPaeKTOPHI, CKOPOCTEHN JBMKEHUSI OJHOTO M TOTO K€ Teja B
pPa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LEJbI0 OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepeHne yCKOpeHus MpU NPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JIBUKEHUHU IO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne yckopeHusi CBOOOTHOTO MajieHus! (PEKOMEHI0BAHO MCIOJIb30BAHUE
rdpoBoii 1abopatopun).

N3yuenne nBuxeHus Teiia, OpOIIEHHOT0 TOPU30HTaNbHO. [IpoBepka rumnoressl o
MPSAMOM MPOMOPLUHOHAIBHON 3aBUCHMOCTH MEXK]1y NAIBHOCTBIO MOJIETA U HAYAJIBHOMN
CKOPOCTBIO TeJa.

N3ydyeHne NBWKEHUS TeJla MO OKPY>XHOCTH C MOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH MepUoAa OOpalleHrss KOHMYECKOTO MasTHHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

Ilepebiii 3akoH Hprorona. HMHepumanbable cuctembl otrcuéra. [IpuHIMD
oTHocuTeNnbHOCTH ['anmuies. HeunHepuumalibHble CHCTEMBI OTCYETA (OIMpeNeNeHue,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIUI Cyniepno3uliuy CUJl.



Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuit 3akoH HproTOHA 111 MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh T'PABUTAIIMOHHON U MHEPTHOMN
MAaccChl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO TAJIEHUSI OT BBICOTHI HAJY
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaguueckoit mmupoThl. [[BrkeHrne HeOeCHBIX Tel U
UX cyTHUKOB. 3akoHbl Kerepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHKyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS! U CUJIa TPEHHSI TTOKOSI.
Koadbdunuent tpenus. Cuna cOnpoTUBICHUS NMPU ABUKEHUU Tella B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBLHOTO JIBMYKCHUS.

[asnenne. ['mapocratndeckoe nasinenne. Cuna Apxumena.

TexHuyeckne yCTpPOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: MOAIINITHUKH,
JBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnronenue ABMXKEHUSI TEN B MHEPUUAIBHBIX M HEMHEPLHAIBHBIX CHUCTEMaX
OTCY€Ta.

[IpyHLIKMTO OTHOCUTEIBHOCTH.

Kauenue nByx MWIMHAPOB WM IIAPOB pa3sHOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIbHO HEMHEPIIUATBHON CUCTEMBbI OTCUETA.

CpaBHeHUE paBHOACHCTBYIONICH MPUIOKEHHBIX K TEIIy CHI C MPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUUAIIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIONIUX B PE3yJIbTaTe B3aUMOJICUCTBUS TEI.

N3mMepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMuKym.

W3mepenne paBHOACHCTBYIONICH CHUIT TIPU JBMXKEHUU OpyCcKa MO HAKIOHHOM
MJIOCKOCTH.

[IpoBepka THUNOTE3bl O HE3aBUCMMOCTU BPEMEHHM JBIKEHHUS Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCChlI.

HccnenoBanre 3aBUCUMOCTH CHUJ YIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U
pe3rHOBOM 00pa3Iie, oT ux AedopMariui.

N3yueHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOM uepes
JErKui OJIOK.

N3mepenne koddduiimeHta TpeHUs MO BEJIMYMHE YTIOBOro KoddduiumeHta
3aBUCUMOCTH Frp(N).



HccnenoBanue ABMXKEHHS Opycka MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K02 (pUIIMEHTOM TpEHHS.

N3ydeHne NBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHO TBEpmoe Teno. llocTynmaTenbHOe ¥ BpamiatelbHOE JBHKEHUE
TBEPIOTO Tena. MOMEHT CHJIbI OTHOCUTENBHO Ocu BpauleHus. [1nedo cunbl. CrioxeHue
CUJI, IPUJIOKEHHBIX K TBEpAOMY Teily. LIeHTp Tskxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECCH: KPOHILITEHH,
CTPOUTEIIbHBIN KPaH, pEeLIETYATHIE KOHCTPYKLIUH.

Hemoncmpayuu.

Y ciioBusl paBHOBECHSL.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccenenoBanne ycioBAd paBHOBECHS TBEPAOIO TEJIA, UMEIOLIETO OCh BPALLICHMUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOILIEr0 MIOMAAb OTOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexaHuke.

NMnynbc MaTeprasbHOW TOYKH, CMCTEMBI MaTepUalibHbIX To4deK. LleHTp macc
CHUCTEMBI MaTEPUAIIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnyJibC CHITBI M1 UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

MoMeHT wuMmIynbCa MaTepUAIbHOM TOYKHU. lIpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCa B HEHTPAIbHBIX MOJISX.

PaGora cuibl Ha MaJloM M Ha KOHEYHOM mnepeMelneHud. ['paduueckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi maTepualbHOM TOukh. Teopema 00 W3MEHEHUU
KUHETHUYECKOU SJHEPTUU MAaTEPUATIbHON TOYKHU.

[loTeHIMaNbHBIE W HENOTEHIMANbHblE CcHibl. [loTeHnManbHAas DJHEprus.
[ToTenmumanpHas >Heprusi ynpyro aehopMHpOBaHHOW TpYXuHBL. [loTeHnnambHas
SHEPIUs Tejla B OHOPOJAHOM IpaBUTAIIMOHHOM ToJie. [loTeHnanbpHas sHeprus Tena B
IPaBUTALIMOHHOM TMOJi€ OJHOPOAHOrO Iapa (BHYTpM M BHe 1apa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMHUYECKasE CKOPOCTb.

CBsi3p pabOThl HETIOTEHIMAIBHBIX CHUJ C U3MEHEHHEM MEXaHMYECKOW SHEpruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



YpaBuenue bepHyJUIM U191 HACaTbHOM JKUJIKOCTH KakK CIEIACTBHUE 3aKOHa
COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

TexHu4yeckne yCTpOWCTBAa M TEXHOJOTHYECKHE IPOLECCHI: JIBUKEHUE PAaKET,
BOJIOMET, KOMEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOM, (UTYpPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTnBHOE IBM)KECHHUE.

N3mepenne MOITHOCTHU CUJIBL.

W3meHeHune 2Hepruu Tela MPU COBEPIICHUU PaOOTHI.

B3anMHble mpeBpalieHUs] KUHETUYECKOW W TOTEHUMAJIbHOM DSHEPruid mnpu
JIEWCTBUU HA TEJO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3mepeHne nMmyJsibca Teia o TOpMO3HOMY MYTH.

N3mepeHne cuiibl TATH, CKOPOCTU MOJENIH 3JIEKTPOMOOUIISE U MOLUTHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJACHCTBHH.

N3mepeHne KHHETUYECKON SHEPTUU TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE M3MEHEHHMS MOTEHIMAIBHOW 3HEPrUU MPYKUHBI C pabOTOW CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHUS MPU JABMKCHUHM Teja [0 HAKIOHHON
IIJIOCKOCTH.

Pasznes 3. MousekyasipHas pu3uKa 1 TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIpHO-KMHeTHYecko Tteopun (MKT), wux
onbITHOE 00ocHOBaHue. Juddysus. bpoyHoBckoe aBuxkeHue. Xapaktep JBIKCHUS U
B3aMMOJICHCTBUS YaCTHUIl BEWIECTBA. Moienn CTpOeHns ra30B, KUJAKOCTEN U TBEPIBIX
Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJeneil. Macca u pa3mepsl
mouiekys (atomoB). KonunuectBo BemectBa. [locTossuaas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uzmepenus. I[llkana
temneparyp Llenscus.

Mopenb uaeanbHOro ra3a B MOJEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHUIIbI T'a3a
JBH)KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneiipona. AOcomtoTHas
temneparypa (mkana temnepatyp KenbBuna). 3axoH [lansTona. M3ompoueccsl B
UJCaTbHOM Ta3e C IIOCTOSHHBIM  KOJIMYECTBOM  BellecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.



CBsi3b MEXy JIaBJICHUEM U CPEAHEN KMHETUYECKOW SHEPrUel MOCTynaTeIbHOTO
TEIJIOBOTO  JBMXKEHUS  MOJIEKYJl HJIeaJbHOTO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU UACAIbHOIO ra3a).

CBs13p aOCOJIFOTHOW TeMIIEpaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEIHEHN
KUHETHYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEMJIOBOIO IBUKECHUS €€ YaCTULL.

TexHuueckrue yCTPOMCTBA M TEXHOJOIMYECKUE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUasoB.

Hemoncmpayuu.

Mopenu 1BUKEHHS 4aCTHUIL] BELIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JBUKEHUS.

Juddy3us xKUIKOCTEN.

Mogens onbita IlTepHa.

IIputsxenne MOIEKyJI.

Mogenu KpuCTaNIn4eCKUX PELETOK.

HabGnronenue u ucciieqoBaHue NU30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

HccnenoBanne mponecca YCTaHOBICHMS  TEIUIOBOTO  PAaBHOBECUS  IIpHU
TEII000MEHE MEXKy TOpsSYei U XOJIOHOM BOJIOH.

N3yyeHue W30TEPMUYECKOTO Iporecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE
1 dpoBoit TabopaTopun).

N3ydyeHne n30X0pHOTo Ipolecca.

N3yuenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJ]) cucrema. 3amaHve BHEIIHUX YCIOBUM  JJIs
TEpPMOJAMHAMUYECKOU CHUCTEeMbl. BHemHue u BHyTpeHHHE napamerpshl. llapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHHUE 3HAYEHUs BEJIWYMWH, ONHCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano  tepmonuHamuku. (CaMONpOU3BOJIBHAS — pelaKcamus
TEPMOJMHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens naeanpHOro raza B TEepMOAMHAMUKE — CHCTEMA YPABHEHUM: YPABHEHUE
MenpaeneeBa—Kianeiipona ¥ BBIDAXXECHUE [JII BHYTPECHHEHM DJSHEPTUMU. Y CIOBUS
IIPUMEHUMOCTH 3TON MOJEIIN: HU3KAsl KOHLICHTPALIKS YaCTHULl, BBICOKHE TEMIIEPATYPBI.
Bripaxxenue i1 BHyTpEHHEN SHEPIUU OJJHOATOMHOTO UJI€AJIbHOIO rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemenTtapHas pabota B TepMoAMHAMHKE. Beruucienune paboTsl 1Mo rpaduxy
mpoiiecca Ha pV-auarpamme.



Termonepenaya KakK croco0 U3MEHEHUS BHYTPEHHEU JHEPIUU
TEPMOJIMHAMMYECKOW  cucTeMbl  0e3  coBepuieHuss  pabotel.  KonBekuws,
TEIUIONPOBOIHOCTb, U3IyUYCHHE.

KomnuectBo Ttemnnorel.  TemmoémkocTe Tema.  YaenpHas UM MOJSIpHAs
TEIUIOEMKOCTH BELIECTBA. Y paBHeHUE Maliepa. Y AenbpHasi TeIioTa CropaHus TOIJIMBA.
Pacuér konuuecTBa TeroThl mpu Teruionepenaye. [lonstue 06 aguadaTHoM mpoiiecce.

[lepBblii 3aKOH TEPMOJIUHAMUKHA. BHYTpeHHss sHEprus. KoanyecTBO TEIIOTHI U
paboTa KaK MEpbl U3BMEHEHHS] BHYTPEHHEW SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTopo# 3aK0H TEPMOJMHAMUKU I PABHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBbI MPOXOAUT €IMHCTBEHHAS
aauabaTta. AOCOJIFOTHAs TeMIeparTypa.

BTopo# 3aKOH TEpMOJIMHAMHUKH JJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepenarh TEeIIoTy OT 0oJiee XOJIOAHOro Tena K OoJjiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IpUPOAHBIX TPOIECCOB.

[Tpunnunel gercTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE aCIEeKThl HKCIIOJNb30BAaHUS TEIUIOBBIX ABUrarenei. TemioBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpebl.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTHMYECKHME MPOLIECCHI: XOJOIWUJIBbHUK,
KOHJUIMOHEP, NMU3EIbHBIA M KapOIOpaTOPHBIA JIBUraTeiad, mapoBas TypOuHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIUIOBOIO0 HACOCA, YTHIM3AIMS OHMOOPraHWYECKOro TOIUIMBA IS
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

W3meHeHue TemMnepaTypsl IpU aquabaTuyeckoM pacIliipeHHH.

Bo3ayuiHoe orauBo.

CpaBHEHHE yAECTbHBIX TEINTIOEMKOCTEN BEILIECTB.

CriocoObl N3BMEHEHHSI BHYTPEHHEN SHEPTUU.

HccnenoBanne aaunabaTHOro mporiecca.

KomnbroTepHble MOJIENHN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3mepenne yaenbHOM TEMI0EMKOCTH.

HccenenoBanue npouecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpolecca.

N3ydeHne B3aUMOCBSI3M DJHEPTMU  MEKMOJIEKYJSIPHOTO B3aUMOIEHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEM.

Tema 3. Acpecammusie cocmoanun eeuyecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u KoHAeHcanus. Mcnapenue u kumenue. Y aenbHas TerioTa
napooOpa3oBaHusl.



HacepllieHHbIe U HEHAChIIIEHHbIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD IJIOTHOCTH
W JIaBJICHUs HACBIIIEHHOTO MMapa OT TeMIlepaTyphbl, UX HE3aBHUCHUMOCTb OT O0BEMaA
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIABJICHUS B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe tenmo. Kpucrammmueckue u amopdHbie Tena. AHHU3OTPOINHUS CBOWMCTB
KpuctayyioB. [lnaBieHne W KpucTaM3anus. YAenbHas TEIUIOTa IUJIaBJICHUS.
CyO6numarnus.

Hedopmanuu tBEpAOro Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TerioBoe pacimvpeHue KUAKOCTEH W TBEPIBIX TeN, O0BEMHOE M JIMHEWHOE
pacuiupenrue. AHTapMOHU3M TEIUIOBBIX KOJICOAHMI 4acTHIl BEIIECTBAa KaK MpUYUHA
TEIJIOBOI'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MEPEXOIAX.

YpaBHeHue TeroBoro danaHca.

[ToBepxHocTHOE HaTshKeHHE. Kod(h(UIIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanunnsipusie siBnenus. [[aBiieHue MoJ UCKPUBIEHHOW MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlannaca.

TexHu4yeckne yCTpONCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: )KUAKNE KPHUCTAILIBI,
COBpPEMEHHbBIC MAaTEPUAIIBI.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunenune. Kunenue npu noHM>XKEHHOM TaBJICHUHU.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTbHBIMH TUIEHKAMH.

CmaunBaHue.

Kanumisipasie siBiaeHUsI.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MEpEeHUs BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHHS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS HKUKOCTEM.

N3mepenue yaenpHON TEIIOThI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCONIOTHOW BIAXXHOCTH BO3AyXa M OIIGHKAa MAacChl TMapoB B
MTOMEILIECHUH.

N3mepenne ko3 duiirieHTa MOBEpXHOCTHOTO HATSXKECHHUS.



N3mepenune moayns FOwra.

HccnenoBanre  3aBUCUMOCTH  AedopMaliMd  PE3MHOBOIO  oOpasla  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDaekrpoauHamMuka.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auuss Tel W €€ NpOsABICHUSA. OJIEKTpUUYECKHil 3apsna. J[Ba Buna
AIEKTPUYECKUX  3apsAaoB. I[IpOBOJHMKM, JUAJIEKTPUKUM U MOJYIPOBOIHUKHU.
DJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsijl. 3AKOH COXPAHECHUS 3JIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kynona.

DnekTtpuueckoe noise. Ero neiicTBrue Ha SIEKTpUUECKUE 3apsibl.

Hanpsok€éanocts  anektpuueckoro  mois.  [IpoOusiit  3apsg.  Jlunum
HaIpsHKEHHOCTH JJIEKTPUIECKOTO MOJs. OHOPOIHOE MIEKTPUUYECKOE TOJIE.

[ToTeHIMaNMbHOCTh 3JIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTP MNOTEHUHMAIOB U
HanpsbkeHue. l[loTeHnumanbHas »SHeprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman 3yekTpocTaTuyeckoro noiist. CBsA3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAIOB I 3JEKTPOCTaTUYECKOro Tmoyid (Kak OJHOPOAHOro, TakK U
HEOJTHOPOIHOTO).

[IpyHIMT CyNIEpNO3ULUHN SIEKTPUUECKUX TTOJICH.

[Tone Ttoueunoro 3apsina. I[lome paBHOMepHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsbDKEHHOro mno oObéMy miapa. [lone paBHOMEPHO 3apsHKEHHOU
OECKOHEUYHOW TIIOCKOCTH. KapTuHbl JHHWA HAOpsDKEHHOCTH OTHUX TOJNIeH U
AKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apPsI/I0B.

JIMPAEKTPUKY B DIIEKTPOCTATHYECKOM TToJie. [[uanexkTpudueckas NTpOHUIAEMOCTD
BEILIECTBA.

Konnencatop. DJEeKTPOEMKOCTh KOHAEHCATOPA. JNEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE COEIMHEHUE KOHIEHCATOPOB. llocnenoBarenbHOE COENMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBMKEeHUE 3apsIKEHHON YaCTHUILIbI B OJJHOPOIHOM BJIEKTPAUYECKOM IIOJIE.

TexHudyecknue YCTpPOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, IJEKTPOCTATUYECKash  3alluTa, 3a3eMJICHHE  DIIEKTPONPUOOPOB,
KOHJIeHCaTOphl, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS IJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).



IIpOBOTHUKH B 3IEKTPUYECKOM IIOJIE.

DneKTpocTaThuecKas 3anuTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB AJIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAA TIACTHH,
PACCTOSIHUSI MEXAY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OIS 3apSKEHHOT0 KOHJEHCATOPa.

3apsiiKa ¥ paspsiaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

OueHka cui B3auMOAEHCTBHS 3apSyKEHHBIX TEI.

HabGnronenue mpeBpallieHus SJHEPTUU 3apsXKEHHOTO KOHJIEHCATOpa B SHEPIHIO
M3JIy4YEHUSI CBETOAMO/A.

N3ydeHne npoTekaHus TOKa B LIENHU, COACPHKAILECH KOHJICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIUAIOB (HAPSIKEHUA) TIPU MOCIEA0BATEILHOM
COEIMHEHUHU KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbslil 31eKmMpudecKuil mok.

Cuia Toka. [locTOSAHHBIN TOK.

VYcnoBus cyniecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA. VICTOUYHUKH TOKA.
Hanpsxenne U u D/1C €.

3akoH Oma 1 y4acTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTH COMPOTUBIICHUS OJIHOPOJIHOTO
MPOBOJAHUKA OT €ro JJWHbl M IUIOMIAJMA I[ONEPEYHOTO CEYEHHUs. Y IeJIbHOE
CONIPOTHUBIICHUE BENIECTBA.

[TocnenoBaTenpbHOE, MAPAILICIBHOE, CMEMIAHHOE COECAUHEHHE MPOBOIHUKOB.
Pacuét pa3BeTBn€HHBIX nekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKa. TermoBas MOIIHOCTb, BbLACISIEMAs Ha
pe3ucrope.

OJIC u BHyTpEHHEE CONMPOTUBICHWE UCTOYHUKA TOKA. 3aKoH Oma Jjis MOJIHOU
(3aMKHYTOM) »dJeKTpu4eckol menu. MOoIHOCT, HCTOYHUKA ToKa. KopoTkoe
3aMBbIKaHUE.

KonpaeHcarop B 11ernu noCTOSTHHOTO TOKA.

TexHuuecknue yYCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI:  aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTUU.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUS 1T PE3UCTOPA, JTaMIIb
HaKaJIUBaHUS U CBETOAUO/A.



3aBUCHUMOCTh COMNPOTHUBJICHUS UHWIWHJIPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IN TTOTIEPEYHOI0 CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA OT CONPOTHUBIICHUS IPU MOCTOSHHOM
HaIpPsHKEHUH.

IIpsimoe mamepenue DJIC. KopoTkoe 3amMbIkaHuE TalbBaHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bl coeTMHEeHUsT UICTOYHUKOB Toka, D/[C Garapeil.

HccenenoBanre pa3HOCTH MTOTEHIHAIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKA OT
CUJIbI TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanre CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne yaenbsHOoro COnpoTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTHM CHJIbl TOKAa OT HaNpSOKEHHS IS JIAMIIb
HaKaJINBaHUS.

VYBenuueHue npenesia u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanune 3apucumoctu IJIC raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMbIKAHUH.

HccenenoBanre pa3HOCTH MOTEHIHAIOB MEXIY IMOJIOCAMU MCTOYHHUKA TOKA OT
CHUJIbI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH IOJIE3HOM MOIIHOCTA MCTOYHHUKA TOKA OT CHIIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKTpuYecKass  IPOBOAMMOCTb  PAa3lIMYHBIX  BEHIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAILIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexosia. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B DJIIEKTPOJUTAX. OJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
OnexTponus. 3akoHbl Papajies AJisl JIEKTPOIu3a.

DIEeKTpUYECKNN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENBHBIN Pa3ps.
PaznuuHble THIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [lnazma.

TexHu4yeckne yCTponcTBa U MPaKTUYECKOE IPUMEHEHHUE: Ta30Pa3PsiIHbIE JTAMIIbI,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, MOJyNPOBOJHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP,
dboToaNO, CBETOANOI, rajJbBaHUKa, padUHUPOBAHUE MENU, BBITUIABKA ATIOMUHUS,
AIEKTPOHHAS MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTHUBIIEHUSI METAJIJIOB OT TEMITEPATYPBI.



IIpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoi paspsa ¥ MPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOmronenue anextposusza.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanrie 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU AUOMA.

Du3uYeCKN NPAKTHKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEJIUYMH C UCIOJIb30BAHUEM AHAJIOTOBBIX U
U(POBBIX W3MEPUTEIHHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NUYECKUX BEIUYMH.
OueHka rpaHull OrpenIHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHUHN 3aBUCUMOCTEN (PU3UUECKUX
BEIIMYMH, TPOBEPKA MPEIOKEHHBIX THUMOTE3 (BBIOOp W3 pabOT, OMUCAHHBIX B
TEMaTUYECKUX pazliefiaX «YUEHUYECKUH OJKCIEPUMEHT, JJabopaTopHbie pPabOTHI,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢pu3uku yriryonéHHOro ypoBHs B 10 Kmacce oCyIecTBIsIETCS ¢
YYETOM COJAEPIKATEIIbHBIX MEXIPEIMETHBIX CBS3€H € KypcamMud MAaTeMaTHUKH,
OHOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie ROHAMUA, CGA3AHHBIE C U3YYEHUEM MEMOO008 HAYUHO20
NnO3HaHUA: SIBICHUE, HAYYHBIN (aKT, TUIIOTEe3a, Pu3nyecKas BeJIMYUHA, 3aKOH, TEOPHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJECIMPOBAHUE, MOJIEIb, M3MEPEHHUE, MOTPEIIHOCTH
HU3MEPEHUH, U3MEPUTENbHBIE MPUOOPHI, I POBas Jab0OpaTOPHsL.

Mamemamuxa: penieHue cucTeMbl ypaBHeHUl. JInHeiHas pyHkuus, napadona,
runepOona, ux rpadukud W CBoWcTBa. TpuroHoMmerpudeckue (YHKIHH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI
Y UX TIPOEKIIMU Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanudyeckoe IBUKEHHE B KUBOW mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIoIIEeH Cpefbl,
yTHIM3aIUsi OMOOPTaHMYECKOro TOIUIMBA IS  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSKEHUE W KalNWUISIPHBIE SIBJICHUS B MPUPOJE,
ANEKTPUUYECKUE SIBJICHUSI B KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, MOJIYyYEHHE HaHOMAaTepUaloB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJ, KUIKOCTEU WM Tra30B, XUIAKUE KPUCTAJUIbI, JJIEKTPUUYECKUE CBOMCTBA



METAJIJIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMAIMS,  TajlbBaHWKA,  DJICKTPOHHAs
MUKPOCKOTIHS.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue IBUKEHUMN C UCTIOI30BAHUEM MEXaHU3MOB, YUET
CyXOro M >KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTUUYECKHE KOHCTPYKIUMU (KPOHIITEHH,
peméryaTble KOHCTPYKIIMM), HCIIOJIb30BaHHWE 3aKOHOB COXPAHEHUS MEXaHUKU B
TeXHUKE (TUPOCKOII, BOJOMET U IPYTHE), IBUTATE]Ib BHYTPEHHETO CrOpaHus, apoBas
TypOuHa, OBITOBOM  XOJOAWIbHUK, KOHAMIIMOHEP, TEXHOJOTUU  MOIYyUYCHHS
COBPEMEHHBIX MaTE€pHajIoB, B TOM YHCJIE HAHOMATE€pHUAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTpOCTAaTHYECKas 3alllUTa, 3a3eMJICHHE JIEKTPOIIPHOOPOB, ra30pa3psIHbIC JTaMITHI,
MOJTYTIPOBOTHUKOBBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3aumonericTBrE MOCTOAHHBIX MArHUTOB U IMPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bextop MarHuTHOM MHAYKUWHA. [[puHOHAN Cynmeprno3uiMu MarHUTHBIX ITOJIEH.
JIMHMKM MarHUTHOW WHIYKIIHH.

MarauTHoe MoJjie MPOBOJAHUKA C TOKOM (MPSIMOrO MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenuia, €€ HanpaBjieHUE U MOAYJIb. J[BH)KeHUE 3apsSKEHHOW YaCTUIIhI B
OJIHOPOJTHOM MarHuTHoM Tosie. Pabora cuibl JlopeHiia.

MaruauTHoe 11oj1€e B BeuiectBe. @DeppoMarHeTuky, napa- u JuaMarHeTUKU.

TexHuueckne yCTpOMCTBA H TEXHOJOTHMYECKHE MPOLECCHhl: MPUMEHCHUE
MMOCTOSTHHBIX MArHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIbTUMETP, 3JCKTPOJBUTATEIH
SAxo0u, yCKOPUTEH dJIeMEHTaPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN MHIYKIMY MAarHUTHOTO TOJISI TOJIOCOBOTO U MOJIKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.

KapTuHa nuHuid MarHUTHOM MHAYKIIUM TIOJIS1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYILIKH C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUATA.

HaOmronenne nBukeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[IpuHIMO AEHCTBUS SIEKTPOUZMEPUTEIHLHOIO TPUOOPA MArHUTODIIEKTPUIECKON
CHUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, NPAKMUKYM.

HccnenoBanrue MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.



HccnenoBanre cBOMCTB eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIMU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan uHOYKyusi.

SIBiieHME 2IEKTPOMAarHUTHON MHAYKIMU. [I0OTOK BEKTOpa MArHUTHON UHAYKLIHH.
OJIC wHaykuuu. 3aKkoH JJeKTpomMarHuTHOM wuHAykumu Papanes. Buxpesoe
anekTpuyeckoe noiue. Toxkn Oyko.

O/JIC uHAYKUMH B IPOBOIHHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.

ITpasuio Jlenua.

NunyktuBHOCTB. KaTyllika MHAYKTUBHOCTH B II€MU MTOCTOSTHHOIO TOKA. SIBNeHue
camonHAyKuuu. 3J1C caMOMHIyKITUH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBa U TEXHOJIOTHUYECKHUE MTPOLECCHl: MHIYKIIMOHHAS T1€Yb,
COJICHOHU/I, 3allIUTa OT 3JEKTPU3ALMU TEJ IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.

Hemoncmpayuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOW MHAYKITUU.

HccnenoBanne 3aBucumoct JJ[C HMHAYKOMHM OT CKOPOCTHM HW3MEHEHHMS
MarHuTHOTO MOTOKA.

ITpaBuio Jlenua.

[Tamennre MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHME CAMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd DJIC CaMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CUJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON UHTYKIWH.

OnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarensnas cucrema. CBoOOIHEIE KOIeOaHUS.

["apMonnyeckue kosebanus. KuHemaTmueckoe W JUHAMUYECKOE OIMUCAHUE.
DHEpPreTHYecKoe OINMCaHUE (3aKOH COXPAHEHUsT MEXaHWYECKOM sHepruu). BuiBoj
JTUHAMUYECKOTO OIMMCAHMS TaPMOHMYECKHX KOJIEOAHWM W3 WX JSHEPreTHUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.



Amvmutyna u (daza konebanwii. CBsi3b aMIUIUTYABI KOJIEOAHWW HMCXOMHOU
BEJIMYHMHBI C aMIUTUTYIaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u wactora koneObanuit. Ilepuos ManbiX CBOOOJTHBIX KOJIEOAHUMH
MaTteMaTH4eckoro MasatHuka. llepuon CcBOOOMHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronmx kosieOaHusx. BuiHykIeHHbIE KojeOaHus. Pe3oHaHc.
Pe3oHancHass kpuBas. BrusHue 3aryxaHus Ha BUJI PE30HAHCHOUW KPUBOM.
ABTOKOJIE0aHUS.

TexHudyeckne ycCTpoOWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeNbHOrO IBHKEHHUS.

HabGmronenne HE3aBUCUMOCTH TepHUoja MajbiX KOJeOaHW Tpy3a Ha HUTH OT
aMILTATYBI.

HccnenoBanue 3aTyXxaromux KojaeOaHUW W 3aBUCHMOCTH IEPUOJIa CBOOOJIHBIX
KOJIEOAHMI OT COMPOTUBIICHUS.

HccnenoBanne KkoneOaHWil Tpy3a Ha MACCUBHOHW TMPYXKHHE C IEJBIO
dbopmupoBaHus NMPEACTaBICHUN 00 UaeaIbHON MOJIENN IPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPHU KOJIeOaHUX Ipy3a Ha PY>KUHE.

HccnenoBanre BbIHYXICHHBIX KOJIEOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomuvt, RPAKMUKYM.

N3mepenne mnepuosa CBOOOJHBIX KOJEOAHUNW HHUTIHOTO M MPY>KUHHOTO
MasiITHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS Tella B XOJI€ KOJeOaHU Ha yIIPyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B IPY>KUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHMS aMIUTUTYAbI 3aTyXalOIIUX KOJIEOaHUA.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazcHumnsle KoaeOAHUA.

KoneGarenpHbiit  koHTYp. CBOOOJHBIE dJIEKTPOMArHUTHBIE KoJieOaHUS B
ujeasbHoOM KosebatenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTYAbI 3apsjia
KOHJIEHCATOpa ¢ aMIUIUTYJI0M CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aK0H COXpaHEHHS PHEPTUU B UACATHLHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromme AJIEKTPOMArHUTHbBIE KoJieOaHusl. BrinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHu .

Ilepemennblii  TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUCHHWE CUJIBI TOKA M HANpsDKEHHWs TpU  pa3uyHOM  ¢opme
3aBUCHUMOCTH MEPEMEHHOI0 TOKAa OT BPEMEHH.



CunycouJlanbHbli TEPEMEHHbIA TOK. Pe3ncTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTU B ILI€NM CUHYCOWJAIBHOTO IEPEMEHHOTO TOKa. PE30HAHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Wneanbubiii  Tpancpopmarop. IlpousBoactBo, mnepemaya u  noTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PUCKUM TIPU TMPOU3BOACTBE AyekTpodHeprun. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHudyecknue yCTPOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: JIJIEKTPUYECKHAN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTpOIIepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHHI OT MHAYKTHUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIeOaHUIA.

['eneparop He3aTyXaroLIKX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOTO T€HEPATOPA.

BriHyX/IeHHBIE CHHYCOUIATbHBIC KOJICOaHUSI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMM IEPEMEHHOIO TOKA.

Pe3onanc mnpu mocCiaegOBaTEIbHOM  COECIMHEHUM  PE3UCTOPA, KATYIIKH
WHIyKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpOoKCTBO M IPHUHIIUI IEUCTBHS TpaHchopmaTopa.

Mogens JIMHUY 3JIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

Nzyuenne Tpanchopmaropa.

HccenenoBanne NEpeMEHHOIO TOKA 4Yepe3 IOCIENOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HaGntonenue 31eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanre paboThl MCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE 6OIHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL HMX pacnpocTpaHeHus. llonmepeunsle u
IIPOIOJIBHBIE BOIHBL. [lepros, CKopocTh pacipocTpaHEeHHs U 1JMHA BOJIHbBI. CBOKCTBA
MEXaHUYECKUX BOJIH: OTPaKEHUE, IPEIOMIICHHE, UHTephEepEeHIUS U AUPPAKIHUSL.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DIEKTPOMATHUTHBIE BOJHBI. Y CIIOBHS M3IYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas oprieHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa JEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, MPETOMIIEHUE, MOISIpU3aLIMS,
uHTepdepeHIus u qudpaxiusi.



[[Ixana >7E€KTPOMArHUTHBIX BOJIH. I[IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3H U TeeBUAEHU. Paguomokanus.

DNEeKTpOMarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHnueckne yCTpOHCTBa M MPAKTHUYECKOE NPHUMEHEHHE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, pajiap, paauoNnpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Konebmromieecs Te1o Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoMIIEHUS] MEXaHUYECKHUX BOJIH.

Habmonenue unreppepeHunu u 1upakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTBI TOHA C AMIUIUTYAOU U 4aCTOTOM
KOJIeOaHMIA.

HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPETOMIICHUE,
noJiipu3anus, 1upaxuus, THTepPepeHIus.

O6Hapy:xeHue uH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUEHUH.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3yueHne napameTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmosHEHOE pacHpOCTpaHEHHE CBeTa B OJHOpoAHOW cpexae. Jlyu caera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxeHHUs cBera. [locTpoeHue m300pakeHHil B
10cKoM 3epkane. Chepuueckue 3epkaa.

[Tpenomnienue cBeta. 3aKOHbBI MpeIOMIEHHs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpeaomieHus. [1oCTOSTHCTBO 4acTOThI
CBETa M COOTHOILIEHHUE JJIMH BOJIH MPHU MEPEX0/ie MOHOXPOMATHUYECKOTO CBETA YEpe3
IpaHuUIly pa3zelia IByX ONTUYECKUX CPEI.

Xon mydeit B mpusme. Jucniepcust cBera. CioxkHbIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbIi yrojl MOJHOTO BHYTPEHHETO
OTpaXEHUSI.

Cobuparomue u paccenBarouue JuH3bl. ToHKas 1nH3a. POKYCHOE PAaCCTOSHHUE U
ONTUYECKass CHUjla TOHKOM JMH3bL. 3aBHCUMOCTh (POKYCHOTO pPAaCCTOSHUS TOHKOM
chepruecKoi JTMH3bI OT €€ TEOMETPUU U OTHOCUTEILHOTO TIOKAa3aTeNsl PEIOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.



Xona Jyya, MPOWIEAUIErO JIMH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuyeckoi ocu. [locTpoeHne n300pakeHnit TOYKK U OTPE3Ka MPSIMOI B COOMparonuX
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubdopsl. Paspemaromias crnocoOHOCTh. ['71a3 kak ontuyeckas
CUCTEMA.

IIpenenbl NPUMEHUMOCTH FEOMETPUUECKOU ONITUKH.

Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS
HaOII0/IEHUS] MAKCUMYMOB U1 MUHHUMYMOB B UHTEP(EPEHIIMOHHOM KapTHUHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMephl KitaccuyecKkux HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. Judpakunonnas pemérka. Y cioBue HaOIIOASHUS TIaBHBIX
MaKCMMyMOB TIpH TAJ€HUU MOHOXPOMATHYECKOTr0 CBeTa Ha JIU(PPaKIMOHHYIO
PELIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOMCTBA UM TEXHOJOTMYECKHE MPOLECCHl: OYKH, JIyIa,
nepuckorn, ¢oToanmnapar, MHUKPOCKOIN, MPOEKIIMOHHBIN aIlmapar, MPOCBETICHHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(DpaKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npesioMIIEHUs CBETA.

HabGnrogenue noaHoro BHyTPEHHET0 OTpakeHus. Mozenb CBETOBOJA.

HccnenoBanne X01a CBETOBBIX IIyYKOB Y€pe3 MNIOCKONAPAIIIECIbHYIO IJIACTUHY U
[IpU3MY.

UccnenoBanre CBONCTB U300payKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIecKomna.

Hab6monenune naTepdepeninu cBera.

HaGmronenue BETOB TOHKHUX IMJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuyenue nuppakimoOHHON PEIIETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpumeHeHne MoaAPOUIOB I N3YUEHHS] MEXaHUYECKUX HAMPSIKEHUM.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMuKym.

N3mepenue rnokasaress MperoMIICHUS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSI OT BEIIECTBA (HA MPUMEPE
KUJIKUX JIMH3).

N3mepenne poKyCHOTO pacCTOSIHHS paCCEUBAIOIINX JIUH3.

[Tony4yenue n300pakeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3bI.

[Tonyuenne n300pakeHuUsI B CUCTEME U3 IBYX JIUH3.



KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepdepeHiny 1 NoJIIpU3aliy CBETa.

N3ydenue noysipu3aium CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYEHHUS HA JIBYX IIENSX.

Habnronenue aucrnepcum.

HabGmronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOU BOJIHBI.

[TonyueHnne crekTpa U3Iy4YEHUs CBETOAMOAA MPH MOMOIIM AU(PAKIIMOHHOMN
PELIETKMU.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'paHuLBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKU. llocTynaTel cnennanbHON
TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTEepBai. [Ipeobpasoanus Jlopenia. YcnoBue
MPUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH H
COKpalIEHUE JJIUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsi3b Macchbl ¢ PHEPrueld U UMITYJIHCOM PESITUBUCTCKOM YacCTHULBL. DHEPrHUs
MTOKOS.

TexHudyeckne yCTpOWCTBA W TEXHOJOTHYECKHE IMPOIECCHI: CIyTHUKOBBIE
MPUEMHHKY, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4eHndecKuit IKCIIepUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenue UMITYJIbCa U SHEPTUH PEISATUBUCTCKUX YacTull (1o ¢ororpadusm
TPEKOB 3aPsKEHHBIX YaCTHUI] B MATHUTHOM T10JIE).

Pasznes 7. KBanToBasi ¢pusuka.

Tema 1. KopnyckyaapHno-601108601i 0yanusm.

PaBHOBecHOE TemIOBOe U3NydeHHE (M3NMydeHHE a0COJIOTHO YEPHOIO TEa).
3akon cmemennd Buna. ['unoresa [linanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororddexr. Ombitel A. I'. CromeroBa. 3akonsl doTodPdexra. YpaBHEHHE
OunmTeHa 1 Goroaddekra. «KpacHas rpanuina» dhotodaddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJIEHUE CBETA HA A0COJIFOTHO MOMIOLIAIOIYIO U
a0COJIFOTHO OTpaxarolryo nosepxHocts). Onbitel [1. H. Jlebenena.

BonnoBeie cBoricTBa yactull. Bonnbl ne bpois. JiinHa BonHbI ne bpoins u
pa3Mepbl 00JIaCTH JIOKAIM3alMK JBIKYIIEHCS yacTulbl. KopmycKysipHO-BOJTHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka usmepeHudd B Mukpomupe. COOTHOLIEHUS HEOINpPEAEIEHHOCTEN
I'eitzenbepra.



TexHuyeckne YCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHEKTPOMETP,

dboTodeMeHT, (POTOAATUMK, TYHHENIbHBIA MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/I.

Hemoncmpayuu.
®doto3(pdheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.
UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYIPOBOJAHUKOB  OT
OCBENIEHHOCTH.

CBeTtoauo.
Conneunas GaTtapes.
Yuenuueckuit sxkcnepumenm, nadopamopmsie pabomuol, RNPAKMUKYM.
UccnenoBanue ¢poTope3ucropa.
N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIUO]T OT HAMIPSIKEHUS.
Tema 2. Quzuka amoma.
OnbITEl MO HCCIENOBaHUIO CTpoeHusi aroma. I[lmanerapHass monenb aTroma
Pezepdopna.
[Toctynatel bopa. M3nydenne u norsormieHue (OTOHOB IMPHU MEepexojie aToMma C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.
Bunpl ciektpoB. CrieKTp YpOBHEM SJHEPTUH aTOMA BOJOPOAA.
CnoHTaHHOE M BBIHYXJEHHOE U3JydeHue cBeta. Jlazep.
TexHuuecKkue yCTpocTBa U TEXHOJIOTMUECKUE MPOIIECCHI: CIIEKTPATIbHBIN aHAIN3
(ciexTpocKoI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.
Hemoncmpayuu.
Mopens onbita Pezepdopna.
HaGmronenne nMHeNvaThiX CIIEKTPOB.
YCTpONCTBO U IENCTBUE CUETUYNKA HOHU3UPYIOIINX YACTHILI.
OmnpeneneHue JUIMHBI BOJIHBI J1a3€PHOT0 U3TyUCHHUS.
Yuenuueckuit skcnepumenm, nabopamopmsie pabomuol, RPAKMUKYM.
HabGmronenre nuHe4aToro cuekrpa.

HccnenoBanne CrnekTpa pa3peKeHHOrO0 aTOMAPHOTO BOAOPOJAa M HU3MEpPEHUE
noctosinHoM Pundepra.

Tema 3. Qu3uka amomHno20 a0pa u IJ1eEMEeHMAPHLIX YACMUY,.

Hyxnonnas moaens sinpa ['eitzen6epra—Banenko. 3apsi siapa. MaccoBoe 4yucio
anpa. M30Tormsl.

PannoaktuBHOCTE. Anb(a-pacnaa. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacna.
I'amma-uziyuenue.



3akOH pPaJMOAKTUBHOrO pacnaaa. PaauoakTUBHBIE HW30TONBI B MPHUPOJE.
CBoiICTBa HOHU3UPYIOUIETO HW3Iy4YeHHUs. BiusHHEe paguoakTUBHOCTA Ha YKUBbIC
opranu3Mbl. EcrecTBeHHbli PoH n3nydenus. JJozumerpusi.

OHeprusi CBs3M HYKJIOHOB B siape. AnepHbie cuibl. [ledekT maccsl sapa.

Anepubie peaknuu. Jlenenue u cunHTte3 siaep. SAnepueie peaktopsl. [Ipobremsl
YIPaBJIsIEMOT0 TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHUYECKUE aCTIEKThI PA3BUTHS SAECPHOM
SHEPreTUKHU.

Metobl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE  B3aUMOJCHCTBUSA. bapHOHBI, ME30HBI U  JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-rimtooHHast MOJIENb aIpOHOB.

®usuka 3a npexnenamu CraHmaptHol moaenu. TéMHas Marepuss U TEMHas
JHEprus.

EnuHCcTBO puznueckoi KapTUHBI MHpA.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMETP, Kamepa
Busnbcona, siiepHbIil peakTop, TEPMOSIIEPHBIN peakTop, aToMHass 60M0a, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmMuKym.

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuyenue noriomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3znen 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acCTPOHOMHH. lIpuKiiamHOE MU MHPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpuMeHUMOCTH 3aKOHOB (U3UKU JJi1 OOBSICHEHUS] TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Meroasl  acTpoHOMHUYECKUX ucciegoBaHuidl. COBpPEMEHHbIE ONTUYECKHUE
TEJIECKOIBI, PAANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gnoro Heba. Co3Be3ausi, sipKUe 3BE3MbI, IUIAHETHI, WX BHUJIUMOE
JIBUKEHHE.

Conneunas cucrema.

Connue. ConmHeuHas akTUBHOCTh. MicTounuk sHeprun ConHLa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTHKHU. [[Marpamma «CHEKTPabHBIN KacCc —
CBETHUMOCTB». 3BE3IbI TJIABHOM ITOCIEAOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY IS 3BE3]1 [JIaBHOM ITOCIIEI0OBATENLHOCTH. BHYTpeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O MPOUCXOXKACHUU U 3BoonMM CoiHua M 3BE3N.
JTtanbl )KU3HU 3BE3]I.

Mneunsii Ilyte — nama [amaktmka. Ilonoxkenne u nBmxkenue ConHua B
lNanaktuke. Tunsl ranaktuk. Paguoramaktuky v kBas3apbl. UEpHbBIE NBIPBI B sApax
rajaKkTHK.



Bcenennas. Pacmupenne Bceenennoit. 3akon Xab606ma. PazOeraHume ramakTHk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo0iaemMbl aCTPOHOMUMU.

Yuenuueckue naonrooenua.

HaGmronenust 3B€3aHOr0 HeGa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN NJIsl ONPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/11s1 CEeBEPHOIrO MOMYIIAPUS U SIPKUE 3BE3 B

Habnronenus B Teneckon JIyHbl, MIIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOIUJICHUN.

DU3NYEeCKUIN TPAKTUKYM.

Cnioco06b1 u3MepeHus: PU3NUECKUX BEJIUYMH C UCIOJIb30BAHUEM AHAJIOTOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOTIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH HM3MEPEHUN (PU3MUECKUX BEINYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUHN 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYMH, TPOBEpPKA MPEIOKEHHBIX TUNOTE3 (BBIOOp W3 pabOT, ONHUCAHHBIX B
TEMaTHYECKUX pa3fesiax «YUYEeHUYECKHH SKCIEepUMEHT, J1abopaTOpHbIE pabOTHI,
MIPAKTHKYM ).

O06o0maoiiee NOBTOPEHHE.

O06o0uieHne M cucTeMatu3anusl CoAep:KaHus pas3iesioB Kypca «MexaHukay,
«MonexymnsipHas ¢pu3MKa U TEPMOJAMHAMUKAY», «DNEKTpoauHaMuKay, «Konebanus u
BOJIHBI», «OCHOBBI CHEIMAIBHONW TEOPUU OTHOCUTENBLHOCTHY, «KBaHTOBas Qu3nkay,
«3JE€MEHTBl aCTPOHOMUU U aCTPOPUZUKI.

Ponb pu3nuku 1 acCTpOHOMHUM B 3KOHOMHYECKOW, TEXHOJIOTUYECKOM, COLIMAIBHON
U 3TUYECKOM chepax AesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHH B
COBPEMEHHOU HAy4YHOU KapTHUHE MUpa, 3HAYCHUE OMMUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBACHUTEILHON M MPOTrHOCTHYECKOW (PYHKUUN (pru3nyeckoi
TEOPHUH, POJb PU3HUECKOW TEOPUU B (DOPMUPOBAHHUH MPEACTABICHUN O (PU3HUECKOU
KapTHUHE MHUpPA, MECTO (U3NYECKOM KapTHUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABIECHUN O IPUPOJIE.

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca (pu3uku yriryos€HHOro ypoBHs B 11 kiacce ocyniecTBisieTcs ¢
YYETOM COJAEPIKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMud MAaTeMaTHUKH,
OuoJ0TNU, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnoie noOHAmMUA, CEA3AHHbBIE C UYUEHUEM MEmMO0008 HAYUHO20
no3HaHuA: SIBJICHUE, HAYYHBIN (haKT, runoTe3a, pu3nyeckas BEIMYUHA, 3aKOH, TEOPHUS,
HAOJI0ICHNE, IKCIEPUMEHT, MOJEIUPOBAHUE, MOJIE]b, U3MEPEHHE, MOrPEHIHOCTH
WU3MEpPEHUI, U3MEepUTETbHBIE MPUOOPHI, IUPPOBaAs TaOOpATOPHUS.



Mamemamuxka: pEUICHHE CUCTEMbl YPAaBHEHUU. TPUTOHOMETPHYECKHUE
(YHKIMM: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpbI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanble 3neMeHTapHbIX (yHkIM. [lpu3Haku 1OMOOMS TPEYrOJIbHUKOB,
OTIpEJICIICHHE TUIOIAIN TUIOCKUX (puryp u 00bEéma Ted.

Buonocua: »>nextpuueckue SBIEHUS B JKUBOM NpUpoJie, KosieOaTelbHbIE
JBW)KEHUS B JKMBOW TMPUPOJAE, DOKOJOTMYECKHE PHUCKM TIPU TPOU3BOJCTBE
DIEKTPOIHEPTUM,  JJEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAloWEeW  Cpensl,
yIBTPAa3BYKOBasl TUAarHOCTHKA B MEIULIMHE, ONITUYECKUE SABJICHUSA B )KUBOU MPUPOLE.

Xumusn: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

TI'eozpagpua: MarauTHBIE TIOJIIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA
3eMHOU MTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TIPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHWTOB,
ANEKTpoABUTraTENb SKOOU, TeHepaTop MEePEMEHHOTO TOKa, WHIYKIHMOHHAs I€Yb,
JMHUAW DJIEKTPOIIepeay, JJIEKTPOJABUIATENb, pajxap, PaAUONPUEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JUAarHOCTHMKa B TEXHHKE,
NPOEKLMOHHBIN ammapaT, BOJIOKOHHAsl ONTHKA, COJIHEYHasi Oarapesi, CIlyTHUKOBBIE
MPUEMHHKHY, SIIEPHAsA DHEPreTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE

PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS yueOHoro mnpeamera «Duznkay

JIOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIUPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IIPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e cpOpMHUPOBAHHOCTD I'PAXKAAHCKON MO3UIIMH 00YYAIOIIET0oCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE TPAJULUMUOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

* TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJACHCTBOBATh C  COLMAJIBHBIMM  HWHCTUTyTaMHU B
COOTBETCTBHH C UX (PYHKLIHAMU U HA3HAUCHUEM;

* TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(hOpMUPOBAHHOCTH POCCHICKON rpaXX JaHCKOU WJIECHTUYHOCTH,
IIaTPUOTU3MA,;

e IIECHHOCTHOE OTHOUIEHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(pOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JUYHOT'O BKJIAJa B IOCTPOCHHE YCTOMYUBOTO Oy IyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DCTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYAsl OSCTETUKY HAay4dHOTO
TBOPYECTBA, IPUCYIIETO PU3NYECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e MHTEpPEC K pa3IuyHbIM cepaMm npodhecCUuOHANbHONU NeSATEILHOCTH, B TOM

YuClIe CBA3aHHBIM C (DU3UKON U TEXHUKOM, YMEHHE COBEPILIATH OCO3HAHHBIN



BBIOOp Oynmymiel mpodecCuu M peaau30BhIBaTh COOCTBEHHBIC KU3HECHHBIC
TIJIaHBI;

e TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpa30BaHHUIO B 00JIaCTH

(U3UKHN HA TPOTSXKEHUU BCEU JKU3HU.
IKOJIOTUYECKOT0 BOCTIUTAHMS:

e chOPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYphI, OCO3ZHAHHE TII00ATBLHOTO
XapakTepa PKOJOTUUECKUX MPOoOIeM;

e IUIAHUPOBAHWE W OCYIIECCTBICHUE JIEMCTBUM B OKPYKAIOIIEH cpelre Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

* pacUIMPEHHUE OMbITA JIEATEIBHOCTH 3KOJIOTMYECKOW HAMPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM N0 (PU3HUKe.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e chOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

e OCO3HAHHME IIEHHOCTH HAYYHOW JESITEIHHOCTH, TOTOBHOCTH B TMPOILIECCE
M3yueHUs] (PUBUKK OCYHIECTBIATh MPOEKTHYI0 M HUCCIEA0BATEIbCKYIO
JEeATENbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE H1eHCTBUS
ba3oBble jornueckue aeiicTBU:

e CaMOCTOATENHHO (HOPMYIUPOBATH W  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e ONpEACNATH IIEM JACATEIbHOCTH, 3aJlaBaTh IMapaMeTpPbl U KPUTEPUU UX
JOCTHXKCHUS;

e BBUIBISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUYUSI B paccMaTPUBAEMbIX
(bU3HYECKUX SABJICHUSIX;

e paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OIIEHUBaTh COOTBETCTBUE
pPE3YyIbTATOB LIENISIM, OLIEHUBATh PUCKU MOCIEACTBUN JEATEIbHOCTH;

e KOOPJAWMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

e Ppa3BUBATh KPEATHUBHOE MBIIIUICHUE MIPU PEIICHNUN KU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBarejbcKkyue 1eHCTBUSA:

e BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUYEBBIMU MOHATHUAMHU U METOJIaMHU
($u3HYECKON HAayKH;

e BJIAJCTH HaBbIKAMU  y4€OHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
JeSTENbHOCTH B 00nacTv (DU3MKU, CHOCOOHOCTBIO U TOTOBHOCTBIO K



CaMOCTOATENLHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3nIecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/IOB TTO3HAHWS,

BJIAJCTh BHUJAMH JIEATCILHOCTH II0 TIOJYYCHHWIO HOBOTO 3HAHHS, €TI0
WHTEPIPETANN, TPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3TUIHBIX YICOHBIX
CUTyalMsiX, B TOM YHCJIe MPU CO3JIaHWU YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKwy;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaxXOAWTh AapPTyMEHThl IS
JI0Ka3aTehLCTBA CBOUX YTBEPXKIEHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU
peleHus;

aHAM3UPOBATh TOJYYCHHBIE B XOJI€ PCIICHHUS 3aJadd pPe3yiIbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX yCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JCATEIBHOCTH, B TOM YHCJIE TIPH U3YUEHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHWS 1O (U3NKE B TPAKTHYECKYIO OO0JIaCTh
KHU3HEICATCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOBI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU MOJIy4eHUs] THGOpMALMK (PU3NUECKOTO COACpKaHUA U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOUCK,
aHallu3, CHCTEMAaTU3alMI0 M HHTEPIPETALUI0 HHPOPMAILUMH PA3ITUYHBIX
BUJOB U (POPM IIpEICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJI0JeHUEM TpeOOBaHUM AProOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHbI, PECypcocOEepexeHusi, MPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTr0 COJEp’KaHUs B Pa3IMYHBIX Qopmarax c
y4€TOM Ha3HayeHus: WH(POpMalMU M ILEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALIUH.

KOMMYHI/IKaTI/IBHble YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOUYHOU
TeSITETIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd W CMAr4arth
KOH(JIMKTHI;

Pa3sBEPHYTO U JIOTMYHO M3JIaraTb CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U UCIOJIb30BATh PEUMYIIECTBA KOMAHAHOW U UHAUBUYaIbHON
paboTHI;

BBIOMpPATh TEMATUKy U METOJIbI COBMECTHBIX ACHCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT'0 YJIEHA KOJJIEKTUBA,

IIPUHAMATh LE€JIM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAVHUPOBATb JEUCTBUA II0 €€ JOCTWKEHHUIO: COCTaBJIATH IUIaH
NENCTBUHN, pacnpeiesTh PO ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYX/1aTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJa W KaXXIOr0 y4aCTHHKAa KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLEHMBATh WACU C IO3ULIMUA HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEAECHHUE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIEHO OCYIECTBIIATH [TO3HABATENIBHYIO ACSITEILHOCTD B 00JIaCTH
(GU3UKK M aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEILHO COCTABJIATH IUIAH PEIICHUS] PACUETHBIX U KaUECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHUECKOH paboThl ¢ YYETOM HMEIOIIMXCS
peECypCcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOIO MPEAMETA Ha OCHOBE JIMYHBIX NPEANOYTEHUN;
JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIECHUIO 3PYAHMLIMH B 00JIacTH
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPECKTUBLI B ACATCILHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BIAJCTh HABbIKAMHU I[I03HABATEIbHOM peQIEKCUHM KaK OCO3HAHMS
COBEpIIAEMBIX AEMCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHHU;

e HCIOJIb30BATh MPUEMBI peIIeKCUH IJIs OIICHKH CUTYaIllH, BHIOOpa BEPHOTO
peleHus;

* yMETh OLEHUBAThb PUCKUM U CBOEBPEMEHHO NPUHHUMATh PEUIEHUS MO HUX
CHIDKEHHUIO;

e TMPUHUMATh MOTHBBI W apTyMEHTHl IPYTHX NpU aHAJINW3E PE3yJIbTaTOB
JesITeIbHOCTH;

e IpUHUMATbH ce0sl, IOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATh MOTHBBI W apTyMEHTHl IPYTHX TpU aHAJIW3E PE3yJbTaTOB
AeSITebHOCTH;

e IPU3HABATh CBOE MPABO U MPABO JPYIUX Ha OMIMOKH.

B npornecce mOCTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTpamMMbl 110
busnke Uil YpOBHS CpeAaHero ooOmero oOpa3oBaHuss y oOydarouiuxcs

COBEpPIIICHCTBYETCS HYMOIIMOHATbHBIH UHTEIUICKT, MPEeIOJIar aFOIIHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMS,  BKJIIOYAIOIICTO  CIIOCOOHOCTh  IOHUMATh  CBOE

AMOIIMOHAIILHOE COCTOSIHUE, BU/IETh HAIIPaBJICHUS pa3BUTUSL COOCTBEHHOU
AMOILIMOHAIILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJHUPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJaNTHUPOBATHCA K
AMOIIMOHAJILHBIM M3MEHEHUSIM M TPOSBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHUBAILIMU, BKIIOUYAIOLIECH CTPEMIIEHUE K JTOCTHKECHUIO LIETU
U yCIIEXY, ONITUMU3M, MHUIIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

e OSMMAaTHHM, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh 3MOLUOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro TpPH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLMANBHBIX HABBIKOB, BKIIIOYAIOMIMX CIHOCOOHOCTh  BBICTPaUBaTh
OTHOUIEHUS C APYIMMH JIIOJbMH, 3a00TUTHCS, NPOSBISTH HHTEPEC U
pasperiaTh KOHGIUKTHI.

[MPEAMETHBIE PE3VYJIbTATHI
K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

e IIOHUMATh POJb (PU3MKK B DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,



3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIOMEH, OOBSICHUTEIBHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHHUKH,
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOPUH B
(opMHpPOBaHUHU MPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh YCIOBHUS MPUMEHUMOCTH MOJIENIeH (PU3NYECKUX TeN U MPOIIECCOB
(sBHEeHMIT): MHEpIMaNbHAs CUCTEMa OTCUY€Ta, a0COJIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, pABHOYCKOPEHHOE JBUXKEHHE, CBOOOJIHOE MajeHHeE,
a0CcoJIIoTHO yrpyras naedopmaiiusi, aOCOJIOTHO YIPYyroe U aOCOJIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIENIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAILITUYECKOTO) TeJa, UACANbHBINA T'a3, TOUEUHBIN 3apsl, OJJHOPOAHOE
AIEKTPUYECKOE MOJIE;

paznuyath yCJIOBHUSl (TpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TIOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh HCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh W OOBSACHITH MEXAaHMYECKHE TPOLECChl M  SBJICHUS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess aiii CKOPOCTH U TEpeMENICHHUS,
3akOHbl HbIOTOHA, TIPUHIUN  OTHOCUTENBHOCTH [ amuies, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOHBl COXPAHEHHUS MUMITYJIbCA U MEXaHUYECKOMN
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHWEM MEXaHWYECKOW SHEPTHH,
YCJIOBHSI paBHOBECHS TBEPAOrO Teia), MpU ITOM HCHOIH30BAThH
MaTeMaTH4YECKOEe BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH
(duzmyecknx 3aKOHOB: TpeoOpazoBaHuil ['anuiies, BTOPOro U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HUMIIYJIbCa M MEXaHMYECKOU
SHEPI'uH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCH U SBJICHUS, UCIIOIB3YSI
ocHOBHble MoOJokeHnd MKT u 3aKkoHBI MOJEKYISIPHOW (PU3UKU U
TEPMOJUMHAMUKU (CBA3b JABJEHUS UJCATBHOIO Ta3a CO CpeaHen
KUHETUYECKOW SHEpPruer TEIJIOBOTO IBWKEHHMS M KOHLEHTpALHEH ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BEIIECTBA CO CPEIHEW KUHETHUYECKOU
AHEPruel TEMIOBOTO ABMXKEHMS €TI0 YacTHIl, CBSI3b JABJICHUS UACATbHOTO
raza C KOHIEHTpalUEed MOJIEKYJ M €ro TeMIIepaTypor, YpaBHEHHUE
MenneneeBa—Knanelipona, mepBbld 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHHSI PHEPIMU B TEIUIOBBIX IMPOIECCax), MPU ITOM HCIOJIb30BATh
MaTeMaTU4YECKOE BHIPAKEHHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHus1 Menneneesa—Knaneipona;

aHANIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHEHMS



ANEKTPUYECKOTO 3apsna, 3aKOH KynoHa, MOTEHI[UAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIsA, MPUHLHUI CYNEPHO3UINU DICKTPUUECKUX
MOJIeH, MPU ATOM YKa3bIBash yCJIOBHS MpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHUs: 3aKOoHbI OMa aiis ydacTka
Henu W s 3aMKHYTOM D3JIEKTPUYECKOM uenu, 3akoH Jkoyns—JleHna,
npasuia Kupxroda, 3akonst dapajes A 371€KTpoiau3a);

ONMKCHIBATH (PU3MYECKUE TPOLECCHl U SIBICHHS, HUCIOIb3YS BEIUYHMHBIL:
NepeMeIIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJl, CHIIA,
MOMEHT CUJIbL, JIaBJICHUE, TOTEHIIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTus,
MeXaHU4ecKas YHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHHE,
CWJIa TSDKECTH, CWUJIa YOPYrOCTH, CHUJIa TPEHHs, MOIIHOCTh, HSHEPrus
B3aUMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ TOBEPXHOCTH, SHEPTUS YIIPYTON
aegopmaly Mpy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COIIOTHAsL TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS DHEPrUs UICAIBHOIO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHASA BIAXXHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmiaoBOrO JBUTATENS; SJIEKTPUUECKOE IOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAMPSKEHHOCTD MOJII TOYEYHOIO
3apsiia WIKM 3apsKEHHOTO 1iapa B BaKyyMe€ U B JUAJIEKTPUKE, TOTEHIUAT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYILAS
CWJIa, CWJIa TOKA, HANpPSKEHUE, MOIIHOCTh TOKA, 3JIEKTpUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUE  ydacTKa  LEmu ¢
MOCJIEA0BATENbHBIM U MapaJUICIbHBIM COEIUHEHHEM PE3UCTOPOB, SHEPTUS
AIEKTPUUECKOTO MOJIs KOHAEHCaTopa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SBJICHUIU:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIB)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, NUDPy3usi, ucrnapeHue,
KHUIIEHHE ¥ KOHEHCAIus, TUIaBlIeHHe U KpUCTaNIU3alisl, HallpaBiIeHHOCTh
TEIUIONEepEaut, IEKTPU3aLUs TeJl, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOT0 IPOBOJIHUKA,

MIPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
JPYroi C UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, ITPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
bu3NYecCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONFOTHBIX
MOTPEIIHOCTE  W3MEpPEHMM, JIeJaTh  BBIBOABI IO  pe3yJbTaTaM
UCCJIeI0BAaHNUS;

MIPOBOJUTh KOCBEHHbIE H3MEPEHMS (U3MUECKUX BEJIMYMH, HPU 3TOM
BbIOHMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHWBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;



MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: IJIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJTyYEeHHbIE PEe3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

coOiro1aTh IpaBuiia OE30IIacCHOTO TPyJa IIPH IPOBEACHUN UCCIICIOBAHUHN B
paMKax  y4yeOHOTO  JKCHEpUMEHTa,  IpakTUKymMa ©  y4eOHO-
HCCJIE0BATEIIbCKOM M IIPOEKTHOM JIE€SATEIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyAOBaHUS;

peliaTte pacy€THBIE 3aJad4d C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(bu3nYecKo MOJCNBIO: Ha OCHOBAaHWM aHaJIW3a yCJIOBHUS OOOCHOBBHIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYalollell TpeOoBaHUSAM 3aJayH,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl PU3UUECKUX
TEOpUM MPH HUCIOJb30BAHUM MATEMAaTHUYECKUX METOJIOB PEIICHUs 3ajad,
MPOBOJIUTH PACYEThl HA OCHOBAaHWU MMEIONIUXCA JIAaHHBIX, AaHATU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyYSHHBIX
pE3yIbTaTOB;

pemarh KadyeCTBEHHBIC 3a7adM, TpeOyIoIHe NPUMEHEHUS 3HAHHK U3
Pa3HBIX pa3eioB Kypca (PU3MKH, a TaKKe MHTETPALMKM 3HAHUNU U3 JPYTUX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTpPAUBATh JIOTUYECKYIO
LETIOYKY PacCyXJ€HUMN ¢ OOPOM Ha U3YyUECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHHMSA JUIsi OOBSICHEHHS OCHOBHBIX
MIPUHIIUIIOB PA0OTHI U3MEPUTEIHHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

IIPUBOIUTH MPHUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(PU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHHME IIPOIIECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJM3UPOBATH U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NEATEeILHOCTH 4YeJOBeKa, CBA3aHHOM ¢ (PU3MYECKUMH TpoleccamMu, C
MO3UIINI AKOJIOTUUECKON O€3011aCHOCTH, MPEJICTABICHUHN O palliOHAILHOM
MIPUPOJIOTIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKd M TEXHOJOTHM ISl JajJbHEMIIEro pPa3BUTHUS YEIOBEYECKOIO
00I11eCTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MH(popMaruer (PpuznuecKkoro
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE MH(OpPMALMOHHbBIC
TEXHOJIOTUH JUIS TIOMCKA, IepepabdOTKH W TPEIbSIBICHUS y4YeOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
nHpopMaly, TMOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKHU



aHaJIM3UpOBaTh  MOJy4YaeMmMylo  HMH(pOpMalMiO M OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHanM3a UICTOYHUKA UHPOpMaLIUK;

POSBIISATH OpraHu3aliOHHbIE u MTO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENILHOTO MPHUOOPETEHNUSI HOBBIX 3HaHUH B MPOLIECCE BHITOJIHEHUS
MIPOEKTHBIX U Y4E€OHO-UCCIIEA0BATENbCKUX PAdOT;

paboTaTh B TpyNIe€ C HCIOIHEHUEM pa3jiu4HbIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATH pa0OTy IPYHIIbl, PAMOHAIBHO PACIPEAEIIATh AESTENbHOCTD B
HECTAH/IAPTHBIX CUTYAIUSX, AJICKBATHO OIEHMBATh BKJIAJl KaXXIOro W3
YYaCTHUKOB TPYTIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHaNbHOU AESTENbHOCTH 110
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO POQuIs.

K xonity oOyuenus B 11 knacce npenMeTHbIE pe3yIbTaThl HA yTyOIEHHOM yPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

MOHUMATh POJb GU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOU, COIIMAIbHON
U ATUYECKON cdepax AesATEeIbHOCTH YEIOBEKAa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JESATENBHOCTH YEJIOBEKA U JAAJIbHEWIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIbHOH W
MPOTHOCTHYECKOW (YHKUUNA (PU3HYECKOW TEOPUU — 3JIEKTPOJUHAMUKH,
CHELMATbHOM TEOpUH OTHOCUTEIIbHOCTH, KBAaHTOBOM (U3HUKH, POJIb
¢uznyeckoil Teopu B (POPMUPOBAHMU MPEACTABICHUN O (U3HUECKON
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;
pa3nuyaTh YCIOBHS MPUMEHUMOCTH MOJieNel (PU3HMUECKUX TeJl U MPOLIECCOB
(s1BJIEHUI): OJTHOPOAHOE BJIEKTPUYECKOE U OJHOPOIHOE MAarHUTHOE MOJI,
rapMOHUYECKHUE KOJIEOAHUs, MaTeMaTHYeCKUH MAasTHHUK, WICaIbHBIN
NPY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJCaTbHbIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIEJIM CBETA,

paznuyath yCJOBHUSl (TpaHULBI, 00JacTH) MNPUMEHUMOCTH (HU3UUIECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJb30BAHNS YACTHBIX 3AKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH IIEKTPOMArHUTHBIE MPOLECCHl U SBIICHUS,
UCIIOJb3ys. OCHOBHBIE IIOJIOKEHHMSI W 3aKOHBI DJJIEKTPOJWHAMHUKH U
CHEUAIbHOM  TEOPUM  OTHOCHUTEIBHOCTM  (3aKOH  COXpaHEHUs
JIEKTPUYECKOro 3apsana, cwia Awmmepa, cuna Jlopenma, 3akoH
NEKTPOMAarHUTHOM  MHAYKUuW, npaBwio JleHma, cBsa3p  JOJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOW ILENU CO CKOPOCTHIO



M3MEHEHUS CUJTBI TOKA, TOCTYJIAThI CIIEIUATBHOM TEOPUU OTHOCUTEIILHOCTH
OWHIITENHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TPOIIECCHI U SBICHUS, UCTIONb3YS
MOJIOXKEHUS! ~ KBAHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTordexra, mepBIit 1 BTOPO MOCTYNaThl bopa, MpUHIINUIT COOTHOIICHHUS
HeonpenenéHHocTe [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsI0BOIO H
MacCOBOT'O YHCEJI M SHEPTUU B SAJEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmajna);

ONMKCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHHS, WCIOIb3YS BEIUYHHBL:
HaAMPsHKEHHOCTD AJIEKTPUUYECKOTO TOJIsA, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh MOTEHLUUAJIOB, OJJIEKTPOJABUXKYILAS CHJIA, WHIYKLIHS
MarHUTHOTO TIOJISl, MarHUTHBIA TOTOK, CcWjia AMIepa, WHIYKTHBHOCTD,
ANEKTPOJBIIKYINNAST CHJIAa CAMOWHIYKIIUU, JHEPTUs MArHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIBC, TTOJIHASI SHEPTHUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUSA U UMIYJIbC (POTOHA, MACCOBOE YUCIIO
U 3aps] sApa, SHEPTUs CBSI3U Apa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHUs  (PUBWYECKUX  SBICHUU:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKIIUS, pE€30HAHC, UHTephepeHIus
BOJH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHeE,
dboroanexTpuueckuii 3pdekt (pororddekr), anvda- u Oera-pacnaisl saep,
ramma-u3iaydeHue saep, Pu3ndecKue MPUHITUIBI CIEKTPATBLHOTO aHAN3a U
paboThI J1azepa;

OTIPE/IETATh HAMpPaBIIEHWE WHAYKIMM MarHUTHOTO TIOJNS MPOBOJHHKA C
TOKOM, cuJibl AMmnepa u cuiibl Jlopenna;

CTPOUTH N300pakeHue, CO3aBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JINH30MH,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATh OCHOBOIOJATaloIIMe aCTPOHOMHYECKUE MOHSTHS, TEOPUU U
3aKOHBl I aHaiM3a U OOBACHEHHMsS (PU3UYECKUX  IPOIIECCOB,
MPOUCXOMSIINUX B 3BE371aX, B 3BE3MHBIX CUCTEMAaX, B MEKTaaKTHUECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOIIONNHU 3BE3 U BeeneHHoi;
MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHWH, TpHU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJdbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3NuecKux BEIMYMH B BHAE TpaduUKoB C Y4YETOM aOCONIOTHBIX
NOTPEIIHOCTE  W3MEpPEHUW, JelaTh  BBIBOABI MO  pe3yJbTaTam
UCCJIEI0BAaHNUS;

MPOBOJUTh KOCBEHHBIC H3MEPEHHsS (U3MUYECKUX BEJIMYWH, TPU ITOM
BbIOMpATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;



IIPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yibTaTbl W JENaTh BBIBOJ O CTaTyce MPeasIoKEHHOM
TUIOTE3BL;

OIKCHIBaTh METO/bI MOJYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJII01aTh IpaBuiIa 0€30MaCHOTO TPY/la IPU MPOBEACHUHU UCCIIEIOBAHUN B
paMKax  y4yeOHOro  JSKCIEpUMEHTa,  MpakTUKymMa ©W  y4eOHo-
HCCIIEIOBATENIBCKOM W IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYAOBAHUS;

pemiatb pacy€THbIE 3aJaydl C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
¢u3NUecKol MOJEeNbl0: HAa OCHOBAaHWM aHajiu3a YCJIOBHUS BbIOMpATH
(¢u3nYecKue MOJENH, OTBEYAroUIMe TpeOOBaHUSAM 3aJauyM, MPUMEHSATH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IpU  HUCIOJNB30BAHUM MaTeMaTHYECKUX METOJOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHMU UMEIOIUXCS JAHHBIX, AaHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATh METO/BI PEIICHUS C YYETOM MOJyYEHHBIX
pE3yNbTATOB;

pemiarh KayecTBEHHBIC 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYyruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OIOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJisi OOBACHEHHS OCHOBHBIX
MPUHIUIIOB pa0OThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOIUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JEeSTENbHOCTA YEJIOBEKAa, CBS3aHHOW C (DU3MYECKMMHU IMPOILIECCAMH, C
MO3ULUNA SKOJOTUYECKON O€30aCHOCTH, MPEACTABICHUI O palliOHAIbHOM
MPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMH M1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0IIIeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MH(pOpMALMEH (PU3NYECKOro
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTUM IS TIOMCKa, TEepepadOTKU U TPEAbSBICHHUS Y4eOHOU W
HAyYHO-TOMYJISIPHON MH(GOpPMAILK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU



uHbOpMallMK, MOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHANMM3UPOBATh  MOJNy4aeMyr  HWH(MOpMAIUMI0O U  OIEHUBaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLUK;

MPOSIBIISTH OpraHHU3allMOHHBIE u MO3HABATEJIbHbIC YMEHHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIeI0BATENBCKIX PadoT;

paboTaTh B TpYMIE€ C HCIOJHEHHWEM pAa3IMYHBIX COIMAIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PALIMOHAIBHO PacpeeNiiTh 1eATEIbHOCTh B
HECTaHJAPTHBIX CUTYyallUsiX, aJE€KBaTHO OILICHUBATh BKJAJ KaXXIOro U3
YYaCTHUKOB TPYTIHI B PEIICHHE PACCMAaTPUBAEMON MTPOOIIEMBI;

NPOSIBISITH MOTUBAIUIO K OyayImiei mpohecCHOHaTbHON AESITETbHOCTH 110
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIISL.
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Pasnea 1. HAYYHBIA METO/1 IO3HAHUWS ITPUPOIbI

1.1 | Hayunslif MeTO HO3HAHUSI TPUPOIBI https://m.edsoo.ru/PC1GBZ1VT

Hroro no pasueny

Pasznen 2. MEXAHUKA

2.1 | Kunemaruka 10 1 https://m.edsoo.ru/BKXFFBIA7

2.2 | Jlunamuka 10 https://m.edsoo.ru/EMEIYTESH

2.3 | CraTuka TBEpIOrO TENa 5 1 https://m.edsoo.ru/LEOIUJWSS8

2.4 | 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ

Wroro no paszneny 35

Paznes 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA

3.1 | OcHOBBI MOJIEKYJIAPHOKUHETUYECKON TEOPUU 15 1 https://m.edsoo.ru/GFRCER9LS

3.2 | Tepmoaunamuka. TeniaoBbie MaIIUHbI 20 1 https://m.edsoo.ru/HD3D80Q61

33 ﬁ;l)):)l;g;l;fle COCTOSHHS BEMECTBA. (DasoBbe 14 1 https://m.edsoo.ru/ITWB97NGVP

Wroro no pazneny 49

Paznea 4. 9JIEKTPOIMHAMUKA

4.1 | DnexTpuyeckoe 1nojie 24 1 https://m.edsoo.ru/LFUQRIRSA

4.2 | IlocTOSIHHBIN 3JIEKTPUUYECKHUI TOK 24 1 https://m.edsoo.ru/ WKWLIEVW?2

4.3 | Toku B pa3IMYHBIX cpeaax 6 https://m.edsoo.ru/VLX14U83A

Wroro no paszneny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1 | ®usnyeckuil IpaKTUKyM 16 16 https://m.edsoo.ru/A4JWDVI97
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https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/BKXFFBIA7

Hroro no pasneny

16

PesepBHOE Bpemst

10

https://m.edsoo.ru/STRFLE9A2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/STRFLE9A2

11 KIIACC

HanmMeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo yacos

DJIeKTpPOHHbBIe (HM(pPOBbIE)

Ne n/m HpOrpaMMEI Beero Kontpoabnbie | IlpakTudeckue 00pazoBaTebHbIe PeCYpPChI
padoThI padoThl
Paznen 1. JIEKTPOJIMHAMMUKA
1.1 MarnauTHO€ moJie 14 https://m.edsoo.ru/SPRHOWUIL
1.2 DNEeKTpOMarHuTHasi UHAYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pasneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHnndeckue KojieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 DNEeKTPOMarHUTHbIE KOJeOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
2.3 ﬁi);i?nqewne 1 STICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
2.4 OnTuka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

3.1 OcnoBel CTO 5 1 https://m.edsoo.rt/HCX8YPUV4
Hroro no pazgeny 5
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM Tyasinu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®duznka aTomMa 5 https://m.edsoo.ru/ZLJ435GQC
4.3 iﬁﬁiﬁ;ﬁﬁiﬁ:giﬂa " 5 https://m.edso00.ru/Q4WLMHS9T
Wroro no paszneny 25
Paszpnen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3IUKHU
5.1 DeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazgeny 12



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/8PRH0WUII

Pazgen 6. PU3MUECKUH IPAKTUKYM

6.1 DU3NUECKUN PAKTUKYM 16 16 https://m.edsoo.ru/EL9A 1 AJIF
Wroro no paszneny 16
Pa3nes 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanys 1 00001eHe
IPEIMETHOTO COJIEP>KAHUS U OTIbITa
7.1 NEeATEeTLHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edsoo.ru/PSCGRX7IW
u3yueHnu Kypca gusuku 10 — 11
KJIACCOB
Hroro no pazgeny 15
PeszepBHoe Bpems 10 https://m.edsoo.ru/E65RYIXI.B
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUSs

JJIeKTpPOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

®uzuka — pyHIaMeHTaIbHas
HayKa 0 IpUpoe

https://m.edsoo0.ru/4GD12L71X

HayuHb1ii MeTOI ITO3HAHUSA U
METOIbI UCCJIEIOBAHUS
bu3nYeCKuX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCIIEpUMEHT U TEOpUs B
npoliecce MO3HaHMs IPUPOIBL.
HaGnronenue v S5KCIEpUMEHT B
¢busnke

https://m.edsoo.ru/RV2VFFZL6

CrnocoObl u3mMepeHus
($U3NUECKUX BETUUUH

https://m.edsoo.ru/BKMS7EY OS5

AOCOM0THAS U OTHOCHUTENIbHAS
MOTPEUTHOCTH U3MEPEHUI
(GU3NUECKUX BEITUYUH

https://m.edsoo.ru/K3LQI3CFT

MonenupoBanue B ¢puzuke. Poib
U MecTO (PU3UKH B
(opMHPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B
[IPaKTUYECKOU JACATEIBbHOCTH
JTonen

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

Mexannyeckoe IBIKCHHUE.
Cucrema orcuyera.
OTHOCHTENHLHOCTD
MEXaHUYECKOr'O JBHXKCHHS.
[Ipsimast u oOpaTHas 3a1aun
MEXaHUKU

https://m.eds00.ru/QUQYCWDZP



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

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHat. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IPOEKIIUK HA OCH KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxkenne. ['papudeckoe
OIMCaHNE PABHOMEPHOIO
HpSIMOJIPIHCfIHOFO JABUXKXCHUSA

https://m.edsoo.ru/ZNKXPSMEF

10

CrnosxeHue nepeMelieHni u
cKopoctei. Pemenue 3agau

11

HepaBHoMepHOE ABMKEHUE.
MrHoBeHHas CKOPOCTb.
VYckopenue. [IpsimonuneitHoe
JIBI>KEHUE C TOCTOSIHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

['padmyeckoe onrcanue
MPSIMOJIMHEMHOTO JIBUXKEHHUSI C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBo0OoIHOE TTajicHUEe. Y CKOpPEHHE
CBOOOIHOTO MaJICHUS.
3aBHUCHMOCThH KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS OT
BPEMCHHM U UX rpaduKu

https://m.edsoo.ru/UYVYXCS8JD

14

JIBrxeHue Tesa, OpOIIeHHOTO
IIOJ1 YIJIOM K TOPU30HTY

https://m.edsoo.ru/ W6B8TSPKM

15

KpuBonuHeliHoOe NBUKEHUE.
JIBr>KEeHME 1O OKPY’KHOCTH.
VYrnoBas v IMHEWHAs] CKOPOCTb.
ITepuon u yactora.
[IeHTpOCTPEMUTENBHOE U MTOJIHOE
YCKOpEHHUE

https://m.edso00.ru/SGZQQF5H2



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/PEU6JZ2QE

16

KoHnTtponbHas pabora 1o Teme
"Kunematuka"

https://m.edsoo.ru/DP1XR9HIJI

17

ITepBsii 3akoH HeroTOHA.
NuepumanbHble CUCTEMBI
orcuéra. [IpuHumn
OTHOCUTEIBLHOCTH I amuiies.
HeunepuuanbHbie CUCTEMBI
oTcuéTa

https://m.edsoo.ru/8FO42H11.2

18

Cuna. PaBHOZIEHCTBYIOIIIAS CUJIa.
Bropoii 3akoH HeroTona. Macca

https://m.eds00.ru/2QC075VDL

19

Bzanmoperictue ten. Tperuit
3akoH HrroToHa

https://m.edsoo.ru/NAD4VZADH

20

[TpuHLIMI CyTIEPIIO3UIIIH CHJI.
Pemenue 3agau Ha npuMeHEeHNE
3akoHOB HbloTOHA

https://m.edsoo.ru/MQI163A50

21

3aK0H BCEMHUPHOTO TATOTCHUS.
DKBHUBaJIEHTHOCTD
TPaBUTAIMOHHOW U MHEPTHOM
MAacCCHI

https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M yCKOpEHUe
CcBOOOJIHOTO ITa/ICHUS

https://m.edsoo.ru/36LBC4Z0QJ

23

JIBukeHre HeOECHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHHUKOB.
[TepBas kocMHUYecKas CKOPOCTb.
3akonsl Kemiepa

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

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edso0.ru/RV3SSWO081

25

Cuna tpenus. [lpupona u Buabl
cuJl TpeHus. /IBrxeHue B
JKAJIKOCTH U Ta3e ¢ YYETOM CHUJIbI
CONPOTHUBJICHHUSI CPEbI

https://m.edsoo.ru/UP3KXCTQU

26

Jasnenue. I'ngpocrarnyeckoe

https://m.edsoo.ru/SWDUEVCO2



https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/DP1XR9HJI

nasienue. Cuina Apxumena

27

AOCOFOTHO TBEPJIOE TEIIO.
IloctynarenbHoE U
BpaIiaTeIbHOE JBMKEHNE
TBEPJIOTO TeJIa

https://m.edsoo.ru/UVIUYVE7Y

28

MOMGHT CHUJIbI OTHOCUTCIILHO
ocu Bpaienus. [1neqo cuiibl

https://m.edsoo.ru/AY2DMXMKR

29

CnoxxeHue Cuil, IPUIIOKEHHBIX K
TBepaOMY Teny. LleHTp TsxecTn
Tena. Y CIIOBUs pAaBHOBECHS
TBEPAOro Tena. Bupl
paBHOBECHS

https://m.edsoo.ru/VFOEBA878

30

Pemenue 3amau

https://m.edso00.ru/Q3QEPZXMR

31

KonTponbhas pabota no Teme
"Tunamuka. CTaTuka TBEpOTO
tena"

https://m.edsoo.ru/4IHS90LZD

32

NmMnynbc MmaTepuanbHON TOYKH,
CHCTEMBbI MaTEPUAJIbHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHalbHbIX TOUEK. Teopema
0 JIBUYKCHHH IIEHTpa Macc

https://m.edsoo.ru/3PBMZ3HII

33

NMiynbC cuitbl 1 U3BMEHEHHE
UMIIyJIbCa TeJa. 3aKOH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBIDKECHNE

https://m.edsoo.ru/INJW80O116

34

MoMeHT umITyjibca
MaTepUaIbHON TOUYKH.
IIpeacraBneHue 0 COXpaHEHUH
MOMEHTa UMITyJIbCa B
HEHTPaJIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3agau

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

36

PabGora cuibl Ha MaJloM U Ha

https://m.edsoo.ru/B7N1YBPIN



https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/UV1UYVE7Y

KOHEYHOM MepEMEIICHUH.
I'paduueckoe npeacrapieHue
paboTh! CHIIbl. MOIIHOCTH CHUJIBI

37

Kunernueckas sneprus.
Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPTUH
MaTepUaJIbHOU TOUYKHU

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToreHuManbHbBIE U
HEMOTEHI[UAJIbHBIE CUJIBI.
[ToreHmManbHas 3HEPrusl.
Bropas kocMuueckasi CKOpocThb

https://m.edsoo.ru/BHTO9YW4CQ

39

TpeTbst KOCMUYECKASI CKOPOCTb.
CBs13b paboTHI
HEIMOTEHIUAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI TeN. 3aKOH
COXPAHEHUSA MEXAHUYECKOM
SHEPIUU

https://m.edso00.ru/66P2WGWS4

40

Yrpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu mis uaeanbHoOM
JKHJIKOCTH

https://m.edsoo.ru/OIC610G5F

41

KonTponbHas pabota no teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

https://m.edsoo.ru/SO90PC322

42

Pa3BuTue npenacraBienuii o
npupojie TermioTel. OCHOBHBIE
nonoxkenust MKT. luddyzmst.
BbpoyHOBCKOE IBHXKEHHE

https://m.eds00.ru/0ZTXY71SW

43

Crpoenue ra3oo0pa3HbIX,
KHUJIKAX U TBEPIBIX TEIL.
Xapakrep JBH)KEHUS U

https://m.edsoo.ru/UX8FMV2CU



https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/N5QCC1EIM

B3aMMOJICUCTBUS YaCTHUII
BEIIECTBA

Macca u pazMepsl MOJIEKY T
(aromoB). KonraectBo

44 https://m.edsoo.ru/SFCL7ZUUQO
BenlectBa. IlocTosgHnas
ABoraapo

45 Temmneparypa. Temosoe https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [kana Lenbcus

46 Penrenue 3amau https://m.edsoo.ru/EGRV58D9F

47 Hneansupiii ras. I'asostie https://m.edsoo.ru/01M0XOV4B
3aKOHBI

48 ypaBHfHHe Menneneesa- https://m.edsoo.ru/7RAZ800M4
Knaneiipona. Pemenune 3ana4

49 Abcomotnas Temneparypa. https://m.eds00.r/27RGL3VIG
3akoH /lanpTOHA
W3omporieccsl B uaeansHOM ra3e

50 C NOCTOSTHHBIM KOJHYECTBOM https://m.eds0o0.ru/UQISUVODW
BELECTBA
['paduyeckoe mpencTaBiIcHEe

51 M30IPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30Xopa, n306apa

52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/E65TLSWXG

53 Pemenue 3amau https://m.edsoo.ru/8U427HIYJ
CBs13b a0COIIIOTHOM
TEMIIEPATYPhI

54 TEPMOITHAMITICCKOH CHCTEMBT https://m.eds00.ru/N6ETZ0LDZ
CO CpeaHel KMHETHYECKOU
SHEPrueH MOCTYMATEIBHOTO
TEIUIOBOTO IBWKEHUS €€ YaCTHI]

55 Obobwenne 1 cucTeMaTH3aLUA https://m.edsoo.rw/EDMS5ZTZCY

sganui o teMe "OcuoBbl MKT"



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/5FCL7ZUUO

56

KoHnTtponbHas pabora 1o Teme
"OcnoBsl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepMoauHaMuuecKasi CUCTEMA.
3agaHre BHEITHUX YCJIOBUH TSI
T]1 cuctemsl. BHenHue u
BHYTPEHHUE NTapaMEeTpPhI.
ITapamerps! T/l cucTemsl Kak
CpeIHME 3HAYEHUS] BEJIUYUH,
OIMMCHIBAIOIIMX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

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

58

Hynesoe Hauano
TEPMOJIMHAMUKH.
Camonpoun3BoJIbHas penaKcanus
TJI cuctemsl K TENIIOBOMY
PABHOBECHIO

https://m.edsoo.rt/LYMWVLJRP

59

Mopenb naeanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUS
PUMEHUMOCTH 3TON MOJEIIN

https://m.eds00.ru/FOQVOQKQSE

60

YpaBHenue Menpeneena-
Knanelipona u BelpakeHHe i
BHYTPEHHEHN YHEPTUU

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPIruu OJHOATOMHOTO
HAIeaJIbHOTO T'a3a.
KBasucratnueckue u
HECTATUYECKHUE MPOIIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas paborta B
TepMoIMHaMuKe. Beraucienue
paboTsl 1o rpaduKy mpoiiecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnocod
W3MEHEHHS BHYTPEHHEH SHEPTUu

https://m.edsoo.ru/BDNSGEKP7



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LTSZA1JQ7

TJI cuctembl 6€3 COBEPIICHHS
paboThI

64

KoHBek1us, TenionpoBOAHOCTb,
U3TyYeHHUe

https://m.edso0o.ru/QM4T9ETSS8

65

KonndecTBO TENIOTEHL.
TermnoémkocTs Tena. Y aenpHas u
MOJISIpHas TETUIOEMKOCTH
BeIIeCcTBa. Y JeabHas TEIIoTa
CrOpaHus TOIJIMBA

https://m.edsoo.ru/RQASBF90Q5

66

PacuéT xonmdecTBa TEIIOTHI Ipu
TCIIoncpeaaqc

https://m.edsoo.ru/B4NQ2B026

67

[TonsiTre 06 aqnabarHom
nporiecce. [lepBriii 3ak0H
TEPMOTMHAMHKHU

https://m.edsoo.ru/SOXBMXFYN

68

KonuuectBo TemnoTs! u pabota
KaK Mepbl U3MEHEHUS
BHyTpeHHEH 3Heprun T /1
CUCTEMBbI

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

69

Bropoii 3ak0oH TEpMOIMHAMUKA
JUISl PAaBHOBECHBIX U
HEpPaBHOBECHBIX IPOLIECCOB.
HeobpaTumocTts npupoIHBIX
IIPOLIECCOB

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

70

IIprHIMIIBI IEUCTBUS TEMIOBBIX
mammH. KITJ]

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumanbsHoe 3aauenue KITJI.
[Tukn Kapno

https://m.edso00.ru/QATFSEOKO

72

Perenue 3agau

https://m.edso00.ru/0QIVD6XJT

73

OKOJIOTUYECKHE aCIIEKThI
HCIIOJIB30BaHUA TCIIJIOBBIX
nsurareieii. TemioBoe
3arpsi3HEHUE OKPYKaroIen

https://m.edsoo.ru/ZIFEWQ2SV



https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/QM4T9ETS8

cpelsl

74

Pemenue 3amau

https://m.eds00.ru/UYVVITE78

75

O00011eHrEe U CHUCTEMAaTU3AIIIS
3HAHUM T10 TEME
"Tepmoaunamuka. TeroBsie
MAaIIuHb"

https://m.edsoo.ru/AGUQLWI1EB

76

KonTponbHas pabota no teme
"Tepmoaunamuka. TeruioBsie
MaIIuHb!"

https://m.edsoo.ru/X4AG7PIV]

77

[TapoobpazoBanue u
KoHzeHcanus. Mcnapenue u
KUIMeHue. Y AejibHas TeIioTa
napooOpa3oBaHus

https://m.eds00.ru/W4505S1GQ

78

HacpblieHHble 1 HeHaChIIEHHbIE
napsl. KauectBeHHas
3aBUCUMOCTb IJIOTHOCTH U
JIaBJICHUSI HACBIILIEHHOTO Mapa OT
TeMIIepaTypbl, UX
HE3aBUCHMOCTh OT 00bEMa
HACBIILEHHOT' 0 Tapa.
3aBUCUMOCTh TEMIIEPATYPhI
KUTIEHUS OT JJaBJICHUS B
KHUJIKOCTH

https://m.eds00.ru/SI0XNZKD1

79

BnaxnocTs Bo3ayxa.
AOCONIOTHAS M OTHOCUTEJIbHAS
BJIAKHOCTh

https://m.edsoo.ru/QRONGWOZS8

80

Pemenne 3agau

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe teno. Kpucrammueckue
U amop(HBbIe Tena. AHU30TPOIUS
CBOMCTB KPHUCTAJJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[InaBiienne u KpucTaUIU3aALHUS.
Y iesibHas TeroTa aBJIeHuUsL.

https://m.edsoo.ru/WYH1C81KN



https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/W45O5S1GQ
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CyOnumarust

83

Hedopmaruu TBEpIOTO TENA.
Pactsokenue u cxxatue. CnBur.
Monyns FOura. [Ipenen ynpyrux
nedopMaruit

https://m.edsoo.ru/961UIDFRU

84

TemnoBoe pacupeHue
KHUIKOCTEH M TBEPIBIX TEII.
AHI‘apMOHI/IBM TCIIJIOBBIX
KOJIeOaHMI1 YaCTHIL BEIECTBA

https://m.edsoo.ru/1R1740Q0N

85

[IpeoOpazoBaHue SHEPrUuK B
¢a30BbIX Nepexoaax

https://m.edsoo.ru/UUJQYTXYF

86

YpaBHeHHe TEMI0BOro OajgaHca

https://m.edsoo.ru/SCVIKKTMW

87

Pemenne 3agau

https://m.edsoo.ru/2L7THENBQ2

88

IIoBEpXHOCTHOE HATSKEHUE.
KanusispHele siBieHus.
JlaBneHue nox HCKpUBJIICHHOU
MIOBEPXHOCTBIO KUAKOCTH.
Popmyina Jlamnaca

https://m.edsoo.ru/Z9FY JNI4U

89

O06001IeHre U CHUCTEeMaTH3AIUS
3HaHUM 1o TeMe "ArperaTHbie
cocTosiHuUS BemiecTBa. Pa3oBbie
nepexonl"

https://m.eds00.ru/V3TS29GT9

90

KonTponbhas pabota mo Teme
"ArperaTtHble COCTOSIHUSA
BenecTra. PazoBble nepexos”

https://m.edsoo.ru/BTE57DDIP

91

OnexTpusalnus Tea u eé
HPOSIBJICHUS. DJIEKTPUUECKUI
3apsn. JIBa BUa SIEKTPUUECKUX
3apsAnoB. IIpoBogHuKY,
JUDJIEKTPUKU U
IIOJIYIPOBOJHUKH

https://m.edsoo.rt/ESVIQRBVX

92

ONEMEHTAPHBIN ANEKTPUIECKUI

https://m.edsoo.ru/QJTV6HK7Q
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3apsii. 3aKOH COXpaHECHUS
AIIEKTPUUECKOTO 3apsija

93

BzaumopeicTeue 3aps10B.
Toueunsie 3apsapl. 3aKOH
Kynona

https://m.edsoo.ru/HM8AKQY47

94

Penrenue 3anau

https://m.edsoo.ru/XCFAV8SHK

95

Onekrpuueckoe nose. Ero
JICHCTBUE HA DIICKTPHUYCCKHUEC
3apsabl

https://m.edsoo.ru/EF3CUR72W

96

HanpsoxénnocTtb
aeKTprudeckoro nois. [TpoOHbIi
3apsa. JInHUM HanpsKEHHOCTH
3JIEKTPUYECKOTO MOJIS.
OnHOPOIHOE ANEKTPUIECKOE
1oJIe

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

97

IToTeHnManbHOCTH
DIIEKTPOCTATUYECKOTO OIS,
Pa3HoCTb MOTEHLIMATIOB U
HaIpsHKEHUE

https://m.edsoo.ru/QJ4HEF4TR

98

[ToreHumanbHas Heprus 3apsaaa
B 3JIEKTPOCTATHYECKOM I10JI€.
[Torenuman
3JIEKTPOCTATHYECKOTO MOJIsI

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaprDKéHHOCTI/I II0JIA 1
PA3HOCTH MMOTCHIUAJIOB JJI
SJICKTPOCTATHYICCKOI'O T10JIA

https://m.edsoo0.ru/3IWNQFLP9Y

100

[IpyHIMD Cynepno3uLu
AIEKTPUYECKUX TTOJIEHN

https://m.edsoo.ru/WS1GYR4I3

101

Pemenue 3amau

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

102

[Tone Toueunoro 3apsana. [Tose
pPaBHOMEPHO 3apsHKEHHOU Chepbl

https://m.eds00.ru/BGX3JCTAQ
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[Tosie paBHOMEPHO 3apsKEHHOTO
no o0bEMy mapa. [lone

103 o https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3apsHKCHHOU
OECKOHEYHOI INIOCKOCTH
IIpoBoHUKH B

104 3JIEKTPOCTATUYECKOM IOJIE. https://m.edsoo.ru/6GVP71B38
YciioBrE paBHOBECHS 3apsiiOB
JudnexTpuky u

105 MOJTYTIPOBOTHUKH B https://m.edso0.ru/3G6DWKG2I
AJIEKTPOCTATUYECKOM I10JIE
Konpaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh https://m.edsoo.ru/GHLGD83X7
TJIOCKOTO KOHAEHCATOpa

107 Tapasnenbroe coemmenme https://m.eds00.ru/60WN2ZDHS8
KOHJICHCATOPOB

108 HocnenosarensHoe coenuuerme https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 | OHMCPrHA 3aPIKEHHOTO https:/m.eds00.ru/SW376XS21
KOHJIEHCATOpa

110 Pemenue 3agau https://m.edsoo.ru/NLHAFISYY
JIBr>keHue 3apsKEHHOM YaCTULIbI

111 B OJTHOPOJHOM DJIEKTPUYECKOM https://m.eds00.ru/9PGVSYIWG
oJie

112 Pentenue 3anau https://m.edsoo.ru/UXITUSMXW
O00011IeHNE U CHCTEMATH3AIUSA

113 3HaHUH 1O TeMe "DIeKTpHUUecKoe https://m.edso0.rt/QCIRPYCGA
rmoJie"

114 ,I,<OHTp omLHas pabora 1:1,0 reme https://m.edsoo.ru/WRQGZBRF7

DJIEKTPUYECKOE MOJIE
115 Cuna ToKa. [I0CTOAHHEIH TOK. https://m.edsoo.ru/L8LE4KUVS5

Y ci10BHS CYIIECTBOBAHUS
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IMOCTOAHHOI'O 3JICKTPHUYCCKOI'O
TOKa

116

Hcrounvku Toka. Hanpspokenue u

DJIC

https://m.edsoo.ru/RUFC4YTDO

3akoH Oma 1S ydacTKa LEeMnH.

117 https://m.edso0.ru/64VZXZ2GP
DJIEKTPUYECKOE CONPOTUBIICHUE
3aBUCUMOCTb COIIPOTHBIIEHUS

118 OAHOPOJIHOTO TPOBOHHKA OT https://m.edsoo.ru/KE2FEN35X
€ro JUIMHBI U IUIOIIaau
MONEPEYHOT0 CCUCHUS

119 YAIILHOE CONPOTHBIICHHE https://m.edsoo.ru/Y4ZTZRZAI
BelecTra. Peenue 3agaq
ITocneoBaTenpHOE,

120 napasieibHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE MPOBOIHIKOB
Pacuér pa3zBeTBIEHHBIX

121 aNeKTpUYecKux ueneul. [IpaBuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pentenne 3amau https://m.edsoo.ru/LXRB618PO

123 Pabora snexTpurcckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH Jlxoyns —JleHna

124 Pentenue 3anau https://m.edsoo.ru/R6JHOGRY 6
MoUIHOCTh 3EKTPUYECKOTO

125 ToKa. TennoBast MOIITHOCTb, https://m.edsoo.ru/CONEPSIIH
BbII€JIsIEMasi Ha PE3UCTOpe

126 Pemenue 3amau https://m.eds00.ru/90KODG7HY

127 IJIC n BayTpeHHCE https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBJICHHE UCTOYHUKA TOKA
3akoH OMa 11 MOJTHOU

128 (3aMKHYTOI) 3JIEKTPUYECKON https://m.edsoo.ru/XQP3RIDK4

LEH
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129

Pemenue 3amau

https://m.edsoo.ru/XDAVLS3JL

130

MouiHocTs, UCTOYHHUKA TOKA

https://m.edsoo.ru/OWH2Q5JOS

131

KopoTtkoe 3aMbikanue

https://m.edsoo0.ru/9WFHKYNVF

132

Konnencarop B nernu
IIOCTOSIHHOI'O TOKa

133

Penrenue 3amau

https://m.edsoo.ru/52KZZJPDT

134

Pemenue 3agau no reme
"IToCTOSIHHBIN JIEKTPUUECKUI
TOK"

https://m.edsoo.ru/5175121DC

135

Pemenue 3agau no reme
"[ToCTOSIHHBIN JIEKTPUUYECKUI
TOK"

https://m.edsoo.ru/DX6SFSQ5I

136

Pewmenne 3anau o reme
"TloCTOSTHHBIN 2EKTPUUYECKUN
TOK"

https://m.edsoo.ru/K835E5INT

137

O00011eHNEe U CUCTEMAaTU3AIIHS
3gaHui 1o TeMe "I1oCcTOIHHBII
AJIEKTPpUYECKUI TOK"

https://m.edsoo.ru/WXUIIRUC5

138

KonTponbhas pabota no teme
"IToCTOSHHBIN IEKTPUIECKUI
TOK"

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

139

DneKTpruyecKasi MpoOBOANMOCTD
Pa3IUYHBIX BEUIECTB.
DIIeKTPUUYECKHUI TOK B METaJLJIaX.
CBEpXIPOBOIUMOCTh

https://m.edsoo.ru/DV219CC72

140

DJeKTpUUECKUi TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.
3axonbl Gapanes s
JIEKTPOJIH3a

https://m.eds00.ru/36L9OKOEE

141

DJIEKTPUYECKUI TOK B ra3ax.
Ilnazma

https://m.edsoo.ru/MEDWMLCJ6
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142

DJIEKTPUYECKUH TOK B BaKyyMe.
BakyymHble mpubopsl

https://m.edsoo.ru/HNIAJ5B73

143

DNEeKTpUUECKUN TOK B
HOJYIIPOBOIHUKAX

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

144

[TomyipoBOTHUKOBBIE PHUOOPEI

https://m.edsoo.ru/EKLROQTDAX

145

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mMepeHue cuibl TOKa U
HaNpPsDKEHUS B LeNH
IIOCTOSIHHOT'O TOKA IpY OMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" UIH
"3HAKOMCTBO C ITU(POBOM
naboparopueit o puzmke.
[Tpumeps! u3mepeHus
(bU3NYECKUX BEITUYHMH MIPU
MOMOIIY KOMITBIOTEPHBIX
TATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

Du3HYECKUH IIPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO ONPEAETICHUS
MTHOBEHHOU CKOpOCTH"

https://m.edsoo.ru/CN3FHCY 83

147

Ou3nYecKuil MPakTUKyM IO TEME
"N3mepeHune yCKOpeHus Mpu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH T10
HaKJIOHHOM TJIOCKOCTH" WIIN
"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH NPU
PaBHOYCKOPEHHOM JIBH>KCHHH"

https://m.edsoo.ru/70Y40Y 610

148

Pu3HYECKUH IPAKTUKYM 110 TEME
"U3mepenne yckopeHus
CBOOOJIHOTO TAJIeHUs" WIH
"N3yueHne NBUKEHUS Tea,

https://m.edsoo.ru/87JADYSZ2
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OpOIIEHHOTO TOPU30HTAIHHO"

149

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHue nBUXKEHUS Teja 1Mo
OKPYHOCTH C ITIOCTOSIHHOM 110
MOJyJIIO CKOPOCTBIO" Min
"HccneqoBanue 3aBUCUMOCTH
nepuojia oopalieHus
KOHUYECKOI0 MasiTHUKA OT €ro
napaMeTpos”

https://m.edsoo.ru/DY 1D4C16J

150

DuU3NUECKUN IIPAKTUKYM I10 TEME
"U3mepenne
PaBHOJICMCTBYIOLIEH CUJIIBI IPU
JBUKEHUH OpycKa Mo HaKJIOHHOMN
mwiockoct" win "[IpoBepka
TUIIOTE3bI O HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 1mo
HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH
CWJI yIPYTOCTH, BOSHUKAIOIINX B
Npy>KUHE U PE3HHOBOM 00pasIie,
oT ux Aehopmanuu" uiu
"N3yueHre NBUKEHUS CUCTEMBbI
TeJ, CBA3AHHBIX HUTHIO,
MEPEKUHYTOMN uepe3 NETKUi
0J10K"

https://m.edsoo.ru/UL391C4QD

152

DuU3NYECKU MPAKTUKYM 10 TEME
"Usmepenne koddduimenrta
TPEHHUSI 110 BEJIMYUHE YTIIOBOTO
KO3 PUITIEHTA 3aBUCUMOCTH
Frp(N)" nwim "UccnenoBanue

https://m.edsoo.ru/78PFNYOAZ
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JBUKEHHSI OpyCKa M0 HaKJIIOHHON
IUIOCKOCTH € IEPEMEHHBIM
Kod(purmeHToM TpeHus" uimn
"N3y4yeHue IBUKEHMS IPpy3a Ha
BaJly C TpEHUEM"

153

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIIETO OCh BpallleHus" Win
"KonctpyupoBanue
KPOHIITEWHOB U pacy€T CUII
ynpyroctu" unu "U3yuenue
YCTOMYHUBOCTH TBEPAOIO TEIIA,
HMMEIOIIETO TUI0MIAJIb OMOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DuU3NYECKU MTPAKTUKYM 10 TEME
"N3MepeHne UMITysbca Tena Mo
TOPMO3HOMY ITyTH" WJTH
"N3mMepeHue CUIIbI TATH,
CKOPOCTH MOJENN
AIEKTPOMOOMIISI K1 MOILITHOCTH
cunel Taru" win "CpaBHEHHE
M3MEHEHUS UMITyJIbCa TeJla C
HMMITYJIbCOM CHUJIBI" WJTH
"UccnenoBanue coxpaHeHuUs
UMITyJIbCa TIPU yTIPYTOM
B3aUMOJICUCTBUN" WU
"N3MepeHre KHHETUYECKOM
SHEPIrUM Teja 110 TOPMO3HOMY
nytu"

https://m.edsoo.ru/FZ0CNRGTA

155

DuU3nYECKU PAKTUKYM 10 TEME
"N3y4yeHne n30TepMUYECKOTO
nporecca (PeKOMEHI0BaHO
WCTIOJIb30BaHUE IIUPPOBOI

https://m.edsoo.ru/T66K4CKZG
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nabopatopun)" win "M3ydeHune
M30XOPHOTO Ipoliecca" nin
"N3yuenue n3o0apHOTO
npouecca" unu "lIpoBepka
YpaBHEHUS COCTOSIHUS"

156

DuU3NYECKU TPAKTUKYM 10 TEME
"N3mepeHue yaeapHoOM
TEINIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBAaHHU BellecTBa" WiIn
"UccnenoBanue agnadbaTHOTO
npornecca’ uinm "M3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPBI
KHUIIEHUS KUAKoCcTeENH"

https://m.edsoo.ru/PPBTS0U4D

157

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
WCTIAPEHUS KUJIKOCTER" Wi
"N3mepeHne yaeabHOM TEII0ThI
IUIaBJICHUS JIbAAa" WU
"N3y4yeHue CBOMCTB
HACBHIIIEHHBIX TAPOB" WU
"N3mepenue abCoMIOTHOM
BJIQXKHOCTH BO3JlyXa U OLIEHKa
Macchl IapoOB B TOMEIEHUN".
N3mepenne koddduiinenrta
IIOBEPXHOCTHOT'O HATSKEHUS

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

158

PuU3NUECKUH IIPAKTUKYM 110 TEME
"HaGmronenne mpeBpalieHus
SHEPIUM 3apSIKEHHOTO
KOHJIEHCAaTOpPa B SHEPTUIO
W3JIYYeHHS CBETOAMO A" WU

https://m.edsoo.ru/SBPTN1YZU
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"N3y4yeHue npoTekaHus TOKa B
LETIH, COJIepKALLEH
KOHJIeHcaTop" Wiun
"PacripenieneHue pazHocTu
MOTCHITUAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB"

159

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue cMeaHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"N3mepeHue yaenbpHOro
CONPOTHUBJICHUS TPOBOTHUKOB"
nn "UccnenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HaIPSKEHUS IS JTAMITBI
HakaJuBaHus'"

https://m.edsoo.ru/UAIS3VVKE

160

DuU3NYECKU MPAKTUKYM 10 TEME
"HabOmoenue anexkrponu3a’ uim
"U3mepenue 3apsna
OJ/IHOBAJICHTHOTO MOHA" WU
"HccneqoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temneparypsl" unu "CHsitue
BOJIbT-AMIIEPHOU
XapaKTEePUCTUKH Aroaa"

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

161

PesepBHbIii ypok. O6001ICHHE 1
CUCTEMAaTH3aIHsI 3HAHHIA 110 TeMe
"Kunematuka"

https://m.eds00.ru/LQO9I3MS5SQ

162

PesepBHbIii ypok. O6001ICHNE 1
CUCTEMAaTH3aIHsI 3HAHHIA 110 TeMe
" lmnamuka'

https://m.edso0.ru/S7CS1UFMI

163

PesepHbIii ypok. O6001ICHHE 1
CUCTEMATH3AIHsI 3HAHHI 110 TEME

https://m.edsoo.rt/XVUMKRX6N



https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/UAIS3VVKE

"CraTtuka TBEpJ0ro Tena'

164

PesepBHbIif ypok. O6001IeHNE 1
CUCTeMAaTH3aIHsI 3HAHHIA 110 TeMe
"3aKOHBI COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/C37WXULT?2

165

PesepBHeiit ypok. O6001IeHHE 1
CHCTEMaTH3aIHs 3HAHUH 110 TEME
"OCHOBBI
MOJICKYISIPHOKUHETUIECKOM
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIit ypok. O600IeHHE 1
CUCTeMaTH3alus 3HAaHU 110 TeMe
"TepmoauHaMuka. TerioBble
MaluHbI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHbIil ypok. O6001ICHNE 1
CUCTEMaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHbl€ COCTOSIHUS
BeniecTBa. Pa3zoBble nepexoapl”

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

168

Peseprublil ypok. O60011eHIE U
CUCTEMaTH3aIHs 3HAHHUH 110 TEME
"JrekTprueckoe mnoyie"

https://m.edsoo.ru/URWBSCULE

169

Peseprublil ypok. O60011eHIE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"IToCTOSIHHBIN NEKTPUUYECKUI

n

TOK

https://m.edso0o.ru/4ANCOULLOV

170

PezepsHblil ypok. O6001enue u
cCUCTEMaTH3alKs 3HAaHUH 110 TEME
"Toku B pa3IinyHbIX cpepax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170
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https://m.edsoo.ru/WZ02PRIG1
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/C37WXULT2

11 KIIACC

KoandecTBo yacos JlaTa
Ne Tema vDoKa ” - - DJIeKTpOHHbIe U poBbIE
n/u yp Bcero OHTPOJIBHBIE PaKTHYeCKHE y o0pa3oBaTe/ibHbIE pecypchl
pa6oThI padoThI b |

B3anMoaelicTBUE IIOCTOSHHBIX

1 MATHHTOB H HPOBOHHKOB € 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarauTHoe II0JI€E.
I'unoreza Ammnepa
BekTop MarHuTHON MHAYKITUH.

2 Hpmsuur cyrep TSI 1 https://m.edsoo.ru/0OYNNES7SO
MarduTHBIX Iojied. JInauu
MarHUTHOM MHTYKIIUH

3 MarsHTHOE 11oJ1e pOBOJHHKA ¢ 1 https://m.edsoo.ru/F10ASACBX
tokoM. OnbIT Ipcrena

4 Cina Amnepa, e€ HanpasiieHHe 1 https:/m.edsoo.ru/1 JEDFSHEN
Y MOAYJTb

5 Pemienue 3agau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amriepa.

6 DNEeKTPOU3MEPUTEIbHBIC 1 https://m.edsoo.ru/SA2ACKSRB
IPUOOPHI
Cuna Jlopenna, e€
HaIpaBJIEHUE U MOJYb.

7 JIBrkeHne 3apsyKeHHON 1 https://m.edsoo.ru/6MB8YZ8TN
YaCTHULbI B OJTHOPOJHOM
MAarduTHOM II0JIE

8 Pemenue 3amau 1 https://m.edsoo.ru/FWURORSOE
Pabora cunbl Jlopenna 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau 1 https://m.edsoo.ru/GHS8JAPHBQ
MarsuTHoOe TI0JIe B BEIIECTBE.

11 deppoMarHeTUKy, napa- u 1 https://m.edsoo.ru/W7THGQBK70
TMaMarHeTUKU



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/H05J3PQ24

OCHOBHEBIE CBOWCTBA

12 (beppomarHeTIKOB. https://m.edso00.1ru/960J4E47D
[Ipumenenue
(heppoMarHeTHKOB

13 'I')GH_IGHI/IG sajad HO,,TeMe https://m.edsoo0.ru/Q8JGTYNHT

MarsamTHOE 110J1e
14 'I'DemeHI/Ie sajad HO,,TeMe https://m.edsoo.rt/MPCUALFIM
MaruuTtHoe nose

SIBneHue 3IeKTPOMarHuTHON

15 uHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MAarHUTHON MHIYKITMU

16 OJ1C uHayKkiuu https://m.edsoo.ru/STLELGTJZ

17 3aKoH JNCKTPOMArHMTHOH https://m.edsoo.ru/7JEOPOGAR3
nHayKiuun Dapanes

18 Buxpesoe snexrpuieckoe nose. https://m.edsoo.ru/IONVHOINK
Toku Dyko

19 OJIC uBayKUMH B ABIOKYIMXCA https://m.edsoo.ru/X00I3RAAI
POBOJIHUKAX

20 Pemrenue 3amau https://m.eds00.1u/ZZTUBO2GQ

21 [IpaBuito JIenna https://m.edsoo.ru/GIRNARYL9
WNunykruBHocTh. Katymika

22 WHAYKTUBHOCTH B LA https://m.edsoo.ru/37WBAJCTF
MOCTOSSHHOTO TOKa

23 sBnenue camounayxuun. SAC https://m.edsoo.ru/99CECGMBH
CaMOWHAYKITUHU
DHeprusi MarHUTHOTO TTOJIS

24 KaTYILIKH C TOKOM. https://m.edsoo.ru/PS4XRHOGS
DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau https://m.edsoo.ru/MAWTH1ZS0

26 O0001IeH1E U CUCTEMATH3AIUA https://m.edsoo.ru/WZCM1SBLO



https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/960J4E47D

3HAHUH II0 TeEME
"JekTpoguHaMuKa"

27

Konrponsnas pabora no Teme
"OnexkTpoguHamMuka"

https://m.edsoo.ru/N9QLKI45Y

28

KosnebarenpHasa cucreMa.
CB00OIHBIE KOJIEOAHUS.
["apMoHnYeckue KoaebaHus

https://m.edsoo.ru/R7TDEWGSTQ

29

Kunemarnueckoe u
JUHAMHUYCCKOC OITMCaHHC
KoJIeOaTeIbHBIX ,HBH)I(GHPII;'I

https://m.edsoo.ru/GIUGM9ASP

30

DHEPreTUYecKoe OMMCaHuE.
BriBog nuHaMHUeCcKOro
ONUCaHMS TAPMOHUYECKHUX
KOJICOQHHM U3 X
SHEPreTUYECKOro 1
KUHEMATHYECKOTr'0 OIMMCAaHUSs

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

31

Ammntyaa u gaza konebaHui

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

32

[Tepuona u yacToTa KoJIeOAHUH.
[lepron Mabix cBOOOIHBIX
KOJIeOaHUIT MaTEMaTHYECKOTO
MasiTHUKa. [lepro]; cBoOOIHBIX
KoJIe0aHUI PYKUHHOTO
MasiITHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KojaeOaHus.
BoinyxneHHble KoneOaHus.
Pe3oHaHc

https://m.edsoo.ru/TGTITWAUOQO

34

ABTOKOJIEOaHMS

https://m.edsoo.ru/BW1KOUGVP

35

Pemenue 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHus
"MexaHnyeckue KojeOaHus B
MY3bIKaJIbHBIX HHCTpyMeHTax"

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



https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/N9QLKI45Y

37

O0001IeHre 1 cUCcTeEMaTU3aIUI
3HAHUH 110 TEME
"Mexannueckue Konedauus"

https://m.edsoo.ru/SVIMHCH10

38

DJIEKTpOMarHuTHbIE
xonebanust. KonebarenpHblit
KOHTYD

https://m.edsoo.ru/HSB2WSAPN

39

®opmyna Tomcona. CBsizb
aMIUTUTYIbI 3apsiaa
KOHJICHCATOpa C aMITUTYI01
CHJIBI TOKA B KOJI€OATEILHOM
KOHTYpEe

https://m.edsoo.ru/RHGLVVKQS5

40

3aKOH COXpaHECHHS SHEPTUU B
UIEATLHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WOQN

41

3aTyxaroiue

OJICKTPOMArHMuTHBLIC KOJIcOaHHs.

Brinyxnennbie
AJIEKTPOMATrHUTHBIC KOJICOaHUs

https://m.edsoo.ru/4VHII3 UMW

42

IIepemeHnHsIi TOK. Pe3ucrop u
KOHJICHCATOp B LEIHU
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/OG6JQHTOD

43

KaTYHIKa HHIAYKTHBHOCTHU B
HCTIH IICPCMCHHOI'O TOKA

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

44

3akoH Oma AJi 31eKTPUUECKOi
L[ETIH TTEPEMEHHOTO TOKa

https://m.edsoo.ru/P1FZDISQV

45

MOomHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE
3HAa4YCHUC CHUJIBI TOKAa U
HanpsUKEHUs

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHC B anekTpuyeckoi
e

https://m.edsoo.ru/AYQWXESRA

47

Pemenue 3amau

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



https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/SV7MHCH10

48

Nneansubiil TpanchopmaTop.
[IpousBoxacTso, nepenaya u
oTpeOIeHNE DIEKTPHIESCKON
SHEPTUU

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTHYECKHE PUCKU IIPU

MIPOU3BOJICTBE IEKTPOIHEPTHH.

Kynberypa ucnonaszoBanus
3JIEKTPOIHEPIUU B
NOBCEIHEBHOU KU3HU

https://m.edsoo.ru/UYDMJDXZW

50

Penrenue 3amau

https://m.edsoo.ru/IR54QM6F2

51

Pemrenue 3amgau

https://m.edsoo.ru/7UFPFF3KK

52

O00011IeHNE U CHCTEMATH3ALIHS
3HAHWH 10 TEME
"DNeKTpOMarHuTHHIE
KoyieObanus"

https://m.edsoo.ru/I6YYY79E0Q

53

MexaHnueckue BOJIHBI.
XapaKkTepUCTUKU
MEXaHUYECKUX BOJIH

https://m.edsoo.ru/OP6YANBXC

54

CBoMCTBa MEXaHHYCCKUX BOJIH

https://m.edso0.ru/4S5QXKBUX

55

3ByK. XapaKTEepUCTUKH 3ByKa

https://m.edsoo.ru/UEH3ZVKKV

56

WHubpa3Byk u yiIbTpasByK.
[IIymoBo€ 3arpsi3HeHHE
OKPY’KaIOILEeH Cpefibl

https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

ONEeKTPOMAarHUTHBIE BOJIHBI.
N3ny4yenue 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus 3JeKTPOMarHUTHBIX
BoiH. CBoiicTBa
3JEKTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/HOOHGO6VS

60

[IIxana 31eKTpOMarHUTHBIX

https://m.edsoo.ru/RZEBKEKVL



https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/F142U7UQR

BOJIH. [IpumMenenue
ANIEKTPOMATrHUTHBIX BOJH B
TEXHUKE U OBITY

61

[IpuHIMIBI paguoCBsI3u U
TCICBUACHUA. PaI[I/IOJIOKaI_[I/IH.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKpPYyKarolen
cpenbl

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

62

KonTponbsHas pabora 1o Teme
"Konebanus u BoJIHBI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH IIPSIMOJIUHENHOTO
pacrpocTpaHeHus CBeTa

https://m.edsoo.ru/KSRDTMZWV

64

Pemienue 3a1au Ha npuMeHEHNE
3aKOHA MPSIMOJIMHENHOTO
pacrpoCTpaHEHHUs CBETA

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cBera. [1nockoe
3epkasio. Ceprueckoe 3epkajio

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomiienue ceera.
AOCOJIFOTHBIN H
OTHOCHUTEJIbHBIN [TOKA3aTEellb
npenomienus. [lonnoe
BHYTPEHHEE OTPaKCHHUE.
IIpenenbHbIN yTOJI MOJIHOTO
BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3aga4 Ha npuMeHEeHNE
3aKOHOB OTPAKECHUS U
MIPEJIOMJICHUS CBETA

https://m.edsoo.ru/C4D3UDGG4

68

XOoJ Tydeu B IpU3MeE.
Hucnepcus cBera. CnoxxHbIN
cocTaB 6enoro ceera. [{ger

https://m.edsoo.ru/HYZWS63L2

69

JInn3el. @OKyCHOE pacCTOSIHUE
Y ONTUYECKAsl CUJIA JIMH3BI

https://m.edso00.ru/SXWYEXTXM



https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/7KCCH0BN5

[TocTpoenue n3o0paxeHuil B

70 JIMH3aX U UX CUCTEMaXx. https://m.eds00.ru/6SRTDG4V7
VBeanueHre TUH3EI
Pemenue 3agau Ha mocTpoeHue

71 n300pakeHH, TIOTY4aeMBIX C https://m.edsoo.rt/YAGCQPWZX
HOMOIIBIO JTHH3

72 I'ma3 xak onTuyeckas cucteMa https://m.edsoo.ru/OVMKII19EZ
Pemenue 3agau. [Ipenenst

73 MIPUMEHUMOCTHU https://m.edsoo.ru/OENIDYBRZ
r€OMETPUYECKON ONTUKH

74 CKOpOCTE CBETA H METOAEL &€ https://m.edsoo.ru/UCGBDSEVT
W3MEPEHHUS

75 Jucnepcus cpera https://m.edsoo.ru/1 VIJZOF05

76 Hurepdepennus ceeta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIE HCTOYHUKHU.

77 VcaoBusg HaOIIOIEHAS https://m.edsoo.ru/H9XX3PSWN
MaKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau https://m.eds00.ru/SX9F3FNP3

79 IIpumenenue unTepdepeHun https://m.edsoo.ru/1TISQL6DM

80 Judpakius ceeta https://m.edsoo.ru/KPOD2N63D
Judpakionsas pemeTka.

81 VcaoBue HAOIIOIEHNS TIIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCUMYMOB

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

83 TIonepeuHOCT, CBETOBBIX BOIH. https://m.edsoo.ru/TWKJKW3NH
[lonsspusanust cBera

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

85 CBeTOBbIC ABJICHUS B IPUPO/JIE https://m.edsoo.ru/VJWIIR3ES

86 Obobmerme 1 crCTeMaTH3aIHA https://m.edsoo.ru/ZQ1JZTMYC

3gagui o reme "Onruka"



https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/6SRTDG4V7

87

KontposnbHas paboTa nmo teme
«OnrTukay

https://m.edsoo. s/ WMVMI1ARQU

88

['panu1ibl TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
3aKOHBI AJEKTPOIUHAMUKHU U
TIPUHITUTT OTHOCUTEITLHOCTH

https://m.edsoo.ru/GT085PL4Q

89

[TocTynaTel cienuanbHOM
TeOpI/II/I OTHOCUTCIBbHOCTH

https://m.edsoo.ru/SS5VLSW7WK

90

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeobpazoBanus
Jlopenua. YcnoBue
IPUYUHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3aMme]yIeHHe BpEMEHU U
COKpallleHHEe JUIMHbI

https://m.edsoo.ru/7ZFTXIX84

91

DHeprus u UMITYJIbC
PEISTUBUCTCKOM YaCTHUIIBI

https://m.edsoo.ru/GPUPD6117

92

CBs13b Macchl ¢ SHEPrUen u
MMITYJIBCOM PEJISITUBUCTCKON
YacTHUIIBl. DHEPTHUS TIOKOS

https://m.edsoo.ru/UOC7GTFMG

93

PaBHOBecHOE TEILIOBOE
U3JIy4YCHHE

https://m.edsoo.ru/YWVZA9QOH

94

3akoH cMmerieHust Buaa

https://m.edsoo.ru/R1JD6DWAM

95

I'umoreza M. Iliranka o
kBaHTax. ®OTOHBI

https://m.edsoo.ru/RW82CY US89

96

OHeprust 1 UMIysbe GOTOHA

https://m.edsoo.ru/14SLLOJ97

97

®dororpdext. Onpiter A. T
CroneroBa. 3aKOHEI

dhortorddexra

https://m.edsoo.ru/NM4VEIDIM

98

VYpaBHeHue DitHIITeHA 17151

https://m.edsoo.ru/DOQYSU4GM



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/WMVM1ARQU

dboroarddekra. "KpacHas
rpannna” gorordpdexra

Hasnenue cBera. OnwiTh [1. H.

99 TleGenena https://m.edsoo.ru/1746VP412

100 BosnHoBbIe cBoOiCTBA YacTHI] https://m.edsoo.rt/UMEW9AOCE
Bounbl ne bpoina. [Jnuna

101 BOIHbI (e BPOILIs M pasmepel https://m.edsoo.rt/MVA3A30ZQ
o0JacTu JoKaIu3aluu
JBIKYIIIEHCS YaCTHLIBI

102 Kopnyckyapro-goirosoi https://m.edso0.ru/2XMBTMSAQ
Jyajan3M

103 | AMdpakumi dIeKTpOKOB Ha https://m.edsoo.ru/XH242PNOK
KpUCTAITAX
Crneuunguka usmepeHuit B

104 MHKPOMHUD e COOTH? HHCHHA https://m.edsoo.ru/BMLOQCWUG6S
HEoNpeIenEHHOCTEN
I'eiizenbepra

105 Pemenue rpaduueckux 3agau https://m.edsoo.ru/D207BTWDJ

106 Pemrenue pacu€THBIX 337124 https://m.edsoo.ru/ZUBH25VIV
KonTponbaas pabota mo

o n n
107 IeMaM' Ocroser CTO", . https://m.edsoo.ru/U4HQ8CZ90
KopnyckymnspHo-BoTHOBOM

ayaizm'
OnBITHI 1O UCCIIEJOBAHUIO

108 crpoeHus aroMa. Ilnanerapnas https://m.edsoo.ru/SMMRTGFK
Mozenb aroma Pesepdopaa

109 Iloctynartsl bopa https://m.edsoo.ru/SWVS5SUNS8J
Bunel ciekrpoB. CriekTp

110 YPOBHEW SHEPTUU aTOMa https://m.eds00.ru/T6T3FTQ6Y
BOJIOpOAA

111 CrioHTaHHOE U BBIHYKJECHHOE https://m.edsoo.ru/WJ9SLAOOP



https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/I746VP412

N3JTYy4YCHUE CBETA

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas monens siapa
I'eitzenOepra-NBanenko. 3apsi
¥ MacCOBOE YHCIIO Spa.
M3oTtonkl. PagnoakTHBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJInOaKTUBHOTO
pacnazaa. CBoiicTBa
HOHU3HUPYIOLIETO U3ITyUCHHUS.
Bnusinue pagunoakTUBHOCTH Ha
YKUBBIE OPTraHU3MBI.
Jo3umerpus

https://m.edsoo.ru/8QM2PG4J1

115

OHeprus CBA3U HyKJIOHOB B
snpe. SlnepHsie cwibl. [edekr
Macchl aapa. SnepHeie
peakuuu. S nepHsle peakTopsl.
[Ipobaems! ynpaBiasieMoro
TEPMOSIICPHOIO CUHTE3a.
OKOJIOTUYECKHE aCIEKTHI
pa3BUTHUS SAEPHOMN SHEPTETUKU

https://m.edsoo.ru/YOQ4MRH2H

116

MerTo/ibl perucTpauu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyHnameHTaabHbIC
B3aUMO/JIeCTBUS. bapnuoHsl,
ME30HBI U JICHTOHEL.
[IpencraBienue o CrangapTHOM
Mozenu. KBapk-riitooHHas
MOJIETb aJPpOHOB

https://m.edsoo.ru/1EJHULHD35

117

dusuka 3a npeaeiaMu
Crannaptaoit monenu. Témnas
MaTepus U TEMHAs SHEPTHUS.
EnunctBo dusnueckoit
KapTUHBI MUpa

https://m.edsoo.ru/A6IWSWE4Z



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/CAG7KBIQ7

118

Ortansl pa3BUTUS ACTPOHOMUM.
3HaueHUe aCTPOHOMUU

https://m.edso0o0.ru/KG802NRIU

119

[IpuMeHUMOCTB 3aKOHOB
(bu3ukn 1151 O0BSICHEHUS
MPUPOIBI KOCMUYECKUX
00BEKTOB. MeToIBI
ACTPOHOMHUYECKUX
HUCCIIEIOBAaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHBIC ONITHYECKHE
TEJIECKOIIBI, PAJIUOTEIICCKOIIBI,
BHeaTMoc(epHast aCTpOHOMHMSI

https://m.edsoo.ru/KOWWMA4JIE

121

Bupn 3Bé3qHOTO Heda.
Co3Besnusi, spKue 3BE3/bl,
IUTAaHETHI, UX BUANMOE
IBIDKCHUEC

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cuctema. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKU. Jlnarpamma
"CreKTpaIbHbIN KJIacC —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3bI TIIaBHOU
MOCIEI0BATENLHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BuyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIe NPEeCTABICHUS
0 MIPOUCXOXKACHUH U IBOJIIOLUN
CounHna 1 3BE3/1. DTaIlbl KU3HU
3BE3]T

https://m.edso0.ru/Y3IMIO6ZTY

126

Mnineunsiii IlyTe — Hamma
T'amakTuka. THUIEI raJJakTUK.

https://m.edsoo.ru/PHTIFZRQV



https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/KG802NR9U

YeEpHble AbIPHI B AlIpax
TJIAKTUK

127

Bcenennas. Pacmmpenue
Bcenennoii. 3akon Xab60:ma.
Teopus bonbmoro B3pbIBa.
PennkroBoe u3inydeHune

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHas CTpyKTypa
Bcenennoi. MerarajiakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npodaembl
aCTPOHOMHH

https://m.edsoo.ru/WCAIUBA20Q

130

DuU3NYECKUN TPAKTUKYM I10
teme "HccrnenoBanue
MarHUTHOTO TOJIS TOCTOSIHHBIX
marauToB" unu "VccienoBanue
CBOMCTB (peppoMarHeTHKOB"
uin "UccnenoBanue nercTBus
MOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

@uU3HYECKUI IPAKTUKYM I10
teme "M3MmepeHue cuibl
Awmnepa" win "U3yuenue
3aBUCUMOCTH CUJIBI AMIIepa OT
cuibl Toka" win "Onpenenenne
MarHUTHOW MHIYKIIUH Ha
OCHOBE U3MEPEHMUSI CUJIBI
Awmmnepa"

https://m.edso00.ru/567ERZSQT

132

PuU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue SIBICHUS
3JIEKTPOMArHUTHON UHYyKIIMK"
i "OnpeneneHne HHIyKIIHI
BHXPEBOT0 MAarHUTHOTO MOJIs"

https://m.edsoo.ru/6041UI80D

133

DU3NYECKUI IPAKTUKYM T10

https://m.edsoo.ru/FNW63917S



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/UCGD0BD7Y

teMme "HccienoBanue SABJICHUS
camounaykiun" wim "Coopka
MOJICJIH JIEKTPOMArHUTHOTO
regeparopa”

134

Du3HYECKUl IPAKTUKYM I10
teme "M3mepenue nepuoaa
CBOOOMHBIX KOJIeOaHU
HUTSHOIO U MPYKUHHOTO
MasITHUKOB"

https://m.edsoo0.ru/GAXGU69KA

135

DuU3HYECKU IPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUH B MPYKUHHOM
MasTHHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

DU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue
NEPEMEHHOT0 TOKa Yepes
MOCJIeI0BATEILHO
coeTMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThI
HWCTOYHHKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKA"

https://m.edsoo.ru/LNOY8MGT9

137

DU3NYECKUN TPAKTUKYM I10
teme "M3yueHue napameTpon
3BYKOBOU BOJIHBI"

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

138

duznuecKuil MpakTUKyM 110
teme "M3mepenue nokasarens
NpeJIOMJIEHUS CTeKa" Win
"ITosrydyeHne n300paxeHus B

CUCTCMC M3 IINIOCKOI'O 3€pKaJia 1

JIMH3EL"

https://m.edsoo.ru/PSFJZF82U

139

@uU3HYECKU IPAKTUKYM 110
teme "UcciaenoBanue

https://m.eds00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/GAXGU69KA

3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
MpUMeEpE KUIKUX JTUH3)" WIn
"U3zmepenue GpokycHOTO
PacCTOSIHUS PAaCCEUBAIOIINX
JTUH3"

140

Du3HYECKU IPAKTUKYM I10
teMme "HaOmronenune
TuQpakuuy, HTEpPEpEeHINH U
noJsipu3anuu cpera'

https://m.edsoo.ru/RIEYWY7CM

141

DU3NYECKUN TPAKTUKYM I10
teme "OnpenenaeHre NMITyJIbca
Y DHEPTUH PENIATUBUCTCKUX
gactull (1o ¢ororpadusim
TPEKOB 3aps’KEHHBIX YaCTHUI] B
MAarHuTHOM noJie)"

https://m.edsoo.ru/OTLRWY3PW

142

PuU3HYECKUM IPAKTUKYM I10
teme "M3MepeHne nocTosTHHOM
IInanka Ha ocHOBE
uccienoBanus Gpororpdexra
nim "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJ1 OT HanpsiKeHus"

https://m.edso0o.ru/Y34AXQNLN

143

®uU3HYECKUI IPAKTUKYM I10
teme "MccnenoBanue criekTpa
pa3peKEeHHOT0 AaTOMapHOTO
BOJIOPOJIa U U3MEPEHUE
noctossHHOU Punbepra”

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

144

@uU3HYECKUI IPAKTUKYM I10
teme "UcciaenoBanue
paMOaKTUBHOTO (OHA C
MCIIOJIb30BaHUEM J03UMETpa"
win "M3yueHue noraomeHus

https://m.edsoo.ru/C3HISSSE4



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

OeTa-4yacTUI] ATFOMUHHEM"

145

DU3NYECKUN TPAKTUKYM I10
teme "HaOmroaenus 38€31HOTO
He0a HEBOOPYKEHHBIM TJIa30M C
HCIOIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUN
JUTS OTIPEJICIICHUS] TIOJIOKESHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3nusi CeBepHOTO
MOJIyIIapHs U ApKue 3BE37b1"
nnu "HabGmaronenus B Te1eckon
JlyHsl, 1U1aHET, TYMAHHOCTEN U
3BE3IHEIX CKOILJIEHUN"

https://m.edsoo.ru/PR4K00VZY

146

O0001IeHrEe U cUCTEMAaTU3aIIHI
3HaHuil. Pone Gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIMaIbHOM
1 dTUYECKOH cdhepax
JIeATEIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O06o0011eHNEe U CUCTeMAaTU3AIUS
3HaHui. Posb 1 MecTo Gu3uKu
U CTPOHOMHUH B COBPEMEHHOM
HAYYHOM KapTHUHE MHpa

https://m.edsoo.ru/G145HQT3W

148

O0001IeHrEe U cUCTEMAaTU3 AU
3HaHuil. Pone ¢pusnueckoit
Teopuu B (HOPMHUPOBAHUU
npeACTaBIeHUN 0 PU3NIECKOI
KapTHHE MHPa, MECTO
(u3nvecKoil KapTHHBI MUpPa B
001IeM psITy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
HpEICTaBICHUIN O IPUPOAE

https://m.eds00.ru/AOX66 XKGX



https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/PR4K00VZY

149

O0001IeHre 1 cUCcTeEMaTU3aIUI
3HaHui 1o teme "Kunemaruka"

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

150

O0001IeHrE ¥ cUCTEMAaTU3 AU
3gagui 1o treMe "Kunemaruka"

https://m.edsoo.ru/EOD18QXGW

151

O0001IeHrEe U cUCTEMaTU3aIIHI
3HaHui no teme "JIlnnamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHIE U CUCTEMATHU3ALIIS
3gagui o teMe "CraTuka
TBEPJOro Tesa"

https://m.edsoo.ru/ASCPS8EJHX

153

O00011IeHNE U CUCTEMATHU3ALIS
3HaHUHU 110 TeMe "3aKOHEI
COXPAHEHHUS B MEXaHHKe"

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

154

O06001IeHne 1 CUCTEMaTH3AIUS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O000I11IeHIE U CUCTEMATU3AIIUS
3HAHUH TI0 TEME
"Tepmoaunamuka. TerioBbie
MalluHb!"

https://m.edsoo0.ru/10P456 WO8

156

O0600611eHne U cucTeMaTU3alus
3HaHU# 1o TeMe "ArperaTHbie
cocTosiHuA BeliecTBa. Pa3oBbie
nepexozs”

https://m.edso00.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATHU3AIUS
3HAHUWIH 110 TEME
"DnekTpuueckoe nosue"

https://m.edsoo.ru/76PSKZV5A

158

O000I11IeHIE U CUCTEMATU3AIIUS
3HaHui 1mo treMe "lTlocTogHHbBII
JIEKTPUYECKUH TOK"

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

159

O0001IeHrE U cUCTEMAaTU3 AU
3HaHui 1o treMe "Toku B

https://m.edsoo.ru/ESIK18H3F



https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/76P5KZV5A
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https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/JRCSWNXDH
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pa3In4HbIX cpenax’

160

O00011IeHrEe U cCUCTEMAaTU3aIHI
3HAHUHU 110 TeMe "MarauTHoe
noJe"

https://m.edsoo.ru/30X0OJJYUH

161

PesepHbIii ypok. O60011eHHE
Y CUCTeMAaTU3alus 3HAHUIH T10
TeMme "DIeKTpOMarHuTHas
UHIYKIHs"

https://m.edsoo.ru/LUNKZILUR7

162

PesepBHeIit ypok. O600ICHNE
U CHCTEMaTH3allMs 3HAHHUH 110
TeMe "MexaHH4YeCcKHe
KoJyieoanus"

https://m.edsoo.ru/3F07MLKSL

163

PesepBubIil ypok. O6001IeHNE
U CHCTEMaTHU3allvs 3HAHUH TI0
TeMme "DNEeKTPOMarHuTHbIE
KosnebaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHeIit ypok. O000IICHNE
Y CUCTEMaTH3alMs 3HAHUH I10
TeMe "MexaHHuYeCcKHE U
3JIEKTPOMATrHUTHBIE BOJTHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHelit ypok. O600m1eH1e
¥ CHCTEMaTHU3alvs 3HAaHUH TI0
teme "OnTtuka"

https://m.edsoo.ru/WILMATIT6

166

PezepBHblit ypok. O0001eHNe
Y CHCTEMAaTH3alus 3HAaHUH 10
teme "OcHosel CTO"

https://m.edsoo.ru/NB6V3ZB8&1

167

PesepBHrIit ypok. O6001IeHNE
Y CHCTEMAaTH3alus 3HAaHUH 110
teme "KopnyckymnspHo-
BOJIHOBOM Jtyanu3m"”

https://m.edsoo.ru/3G6FJ3FFN

168

PeseprubIiil ypok. O60011eHIE
Y CUCTEMAaTH3allHsI 3HAHUM 110

https://m.edsoo.ru/HGF8GQ8AS



https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/NB6V3ZB81
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https://m.edsoo.ru/30XOJJYUH

Teme "dusuka atoma"

PeseprubIil ypok. O6001IeHNE
U cucreMmarmni3anus 3HAHUH 110

169 " 1 https://m.edsoo.ru/3RSUU1P8G
teme "®du3rka aTOMHOTO siApa U
3J€MEHTapHbIX YacTull”
PesepBHeIit ypok. O600ICHNE

170 H CHCTOMATH3AIHA SHAHMH 1O 1 https://m.eds00.ru/GQDTDSIRQ

TeMe "DIeMEeHThI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble mnpeAMeTHBIE Pe3yJbTATBI OCBOCHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeiHero 001ero odpasoBanus

10.1

JleMOHCTpHUpOBAaTh Ha IPUMEPAX POJIb U MECTO (U3HKH B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTU, B MPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHMULBl NMPUMEHEHUS U3YyUEHHBIX (PU3MUYECKUX MOJENEeH:
MaTepualbHas TOYKa, WHEpIManbHas CHCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEJIO, UICANbHBINA Ia3; MOJEIM CTPOCHHUS ra3oB, KHIKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM DIEKTPUYECKUM 3apsa] — IpPU PELICHUH
¢u3nUecKux 3aaad

10.3

PacriosnaBaTe ¢usndeckue siBiACHUS (MPOIECChI) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJCKYJISIPHO-KHHETUICCKOW TEOpUn
CTPOCHHUSI  BEIIECTBA W  JJCKTPOJUHAMUKH:  DPAaBHOMEpPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE IMajJieHHe Tell,
JIBIDKEHUE TIO OKPYXKHOCTH, MHEPIIHS, B3aMMOJCUCTBHE Tel; TUPPY3Hs,
OpOYHOBCKOE JBMKCHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX TEJ, I3MECHEHHE
o0béMa TeN TMpH HarpeBaHUM (OXJAKICHUH), TEIUIOBOEC PaBHOBECHE,
UCTIapeHue, KOHJCHCAIUsS, IUIABIICHUE, KPHUCTAJUIM3ANNS, KHUIICHHE,
BJI&KHOCTh BO3J/IyXa, MOBBIIICHUE JABIICHHS ra3a MpU €ro HarpeBaHuU B
3aKPBITOM COCYJIe, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHHSI raza B
U30MPOIIECCaX; ICKTPU3AIUS TEJI, B3AUMOJICHCTBHE 3aps/IOB

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBM)KEHUE, HUCHOJIb3yd  (hU3HYecKHe
BEJIMYMHBL: KOOPAMHATA, IIyTh, IEPEMEIIECHHE, CKOPOCTb, YCKOpPEHHE,
Macca Tena, CHila, UMITYJIbC Tejla, KHHETUYECKas DQHEPIus, IOTEHLIUAIbHAs
SHEprusi, MexaHudeckas paboTa, MEXaHU4eCKasi MOILIHOCTb; IIPY OIUCAaHUH
NPaBUWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIOJIBb3YEMBIX BEIMYUH, UX
0003Ha4YEeHUS U €AMHMIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO
(U3UUECKYIO BEJIMUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (pU3MUECKUe BEIWIMHBI: JaBIICHHUE ra3a, TeMIIepaTypa, CPeIHsIs
KHHETUYECKass  DHEprusi  XaOoTHYECKOIrO  IBWXKEHHS  MOJIEKYJI,
CpEeIHEKBaJpaTUYHasi CKOPOCTb MOJIEKYJd, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHss 3HEprusi, paboTa rasa, Ko3QpQpHUIUEHT MOJE3HOro JeHCTBUS
TETUTOBOTO JIBUTATEIST; P OMTUCAHUY MTPABUIIBHO TPAKTOBATh (PH3HMUECKUI
CMBICJI UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYEHUs M €AMHUIIbI, HAXOAUTh
(GopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3NYECKYIO0 BEJIUYUHY C JAPYTUMU
BEJIMYMHAM

10.6

OnucelBaTh  M3y4YEHHBIE DJIEKTPUYECKHE CBOICTBA  BEIECTBA U
AIIEKTPUYECKHE SIBJIEHUS (IIPOLIECCHI), UCIONB3YS (PU3NUECKHE BEINYNHBDIL:
JJIEKTPUYECKUI 3apsill, IEKTPUYECKOE T0J€, HaNpsHKEHHOCTh II0JI,
NOTEHLMaN, pa3HOCTh NOTEHLUHUANOB; MpPU ONHCAHUM TPABUIBHO
TPaKTOBaTb  (PU3MUECKUIl  CMBICI  HCHOJb3YEMBIX  BEJIWYMH, HX
0003Ha4YEeHUS U €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(U3UUECKYIO BEJIMUUHY C IPYTMMHU BEJIMYMHAMHU




10.7

aHAJIM3UpOBaTh  (PU3MYECKUE TPOLECChl U SABJICHMS, HUCIOJb3Ys
¢du3nUecKre 3aKOHbI U IPUHLIUIIBL: 3aKOH BceMUpHOTo Tsirotenus, 1, 11 u 111
3aKkOHbl HBIOTOHA, 3aKOH COXPAaHEHUS MEXaHMYECKOH HJHEPruH, 3aKOH
COXpPaHEHUs HMIIYJIbCA, MPUHLMII CYNEPIO3ULUU CWJI, IPHUHIMII
pPaBHONpaBHA  HMHEPUUAIBHBIX  CHCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b
CpelHE KHHETHYECKOM HHEPrUM TEIUIOBOTO [JBMKCHHMS MOJIEKYd C
abCONIIOTHON TeMIIepaTypoil, MEpBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHUs MNIEKTPUYECKOTO 3apsiaa, 3aKoH KysoHa; pu 3TOM pas3ingarb
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOe BBIPAXKECHHE U
ycioBHs (TpaHuIlbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE NPUHLHUIIBI JCHCTBHS MAallMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTrh yclIoBHA HX 0€30macHOro
VICIIOJIb30BAHNUS B IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HCCIICOBAHUIO (DU3UYECKUX SIBICHUHA U
MPOIECCOB C KCIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX W3MEPEHUIl; Tpu
sToM (GopMyIupoBaTh TpodieMy (3agady) W THIOTE3Y YYEOHOro
OKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYIOBaHHUS,
POBOJIUTH OTIBIT U (HOPMYJIIMPOBATH BHIBOIBI

10.10

OcyniecTBiIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYMH;
IPU 3TOM BBIOMPATh ONTHMAJBHBIA CIIOCOO M3MEPEHUS U UCIOIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTENH U3MEPEHUM

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (U3HMUECKUMU BEITUYMHAMU C
UCIIOJIB30BAaHUEM MPSMBIX HW3MEPEHHMM; IpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(¢u3nUecKux BETMYUH B BHUJE TAaOMUI] U TPaHKOB, AEIaTh BHIBOIBI IO
pe3yabTaTam MCCIIeI0BAHUS

10.12

CobmroaTs npaBuia 0€30MacHOro TpyJa MpHU MPOBEACHUN UCCIIETOBAHHMA
B paMKax Y4uyeOHOTO SKCINEpPUMEHTa, Y4YEOHO-HUCCIEAOBATEIIbCKON U
MIPOEKTHOM IeATEeIbHOCTH C UCTIOIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTOPHOTrO 00OPYIOBAHUS

10.13

Pemate pacu€rHble 3amaun C SBHO 3aJaHHOM (DM3WYECKOH MOJIEINBIO,
UCTIONB3Ys (pU3HUecKre 3aKOHbI U IPUHLUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
33241 BEIOUPATh (PU3UUECKYIO MOJIEIIb, BEIICIATh (PH3MUECKUE BETTMYMHBI
u GopMysbl, HEOOXoaUMBbIE A €€ pEeLIeHUs, NPOBOJUTH pacuéTshl U
OLICHUBATh PEATLHOCTbH MOJYUYECHHOTO 3HAUCHHsI (PU3MIECKON BEIIMUMHBI

10.14

Pemars KayeCTBEHHbIE 3aJ1auu: BBICTpAauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LEMOYKY PACCyXIEHHH C ONMOpoi Ha H3ydEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (YU3NIECKHE SBICHUS

10.15

Hcnonp30BaTh Npu  peHIeHUH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UHQOPMALIMOHHBIE TEXHOJOIMHM JJs TOMCKA, CTPYKTypUPOBaHMS,
UHTEpIpPETallud W NpPEJCTaBlIeHUs Y4eOHOM M Hay4HO-NONYJISpHON
UHPOPMALIMU, TOJIYYEHHOW M3 PA3JIMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh OJYYaeMyH0 HH()OpMaLUIO

10.16

[TpuBoauTh mpUMEpHl BKIAJa POCCUMCKMX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, 0OBSCHEHHE IIPOLIECCOB OKPYKAIOILEr0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

10.17

Vcnonbp30BaTh TEOpeTUYECKUE 3HAHUS O (DM3KKE B MOBCEAHEBHOMN JKU3HU




Uil oOecrieueHrsi O€30MacHOCTH TPU  OOpallleHHd ¢ TpudopaMu H
TEXHUYCCKUMU yCTpOﬁCTBaMH, IJI1 COXpaHCHUA 300POBbA U CO6J’IIOI[CHI/I$I
HOPM SKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOMIEH cpefie

PaGoraTe B rpyIme ¢ BBIIOJHEHHUEM PAa3JIMYHBIX COLMAJIBHBIX DPOJIEH,
IUITAHUPOBATh Pa0OTy TPYIIIEI, PAIHOHAIBHO PACIPENENIATh 00SI3aHHOCTH

10.18 Y TUIAaHUPOBATh JEATEIIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aJCKBaTHO
OIICHUBATh BKJIaJd KaxXI0oro us y‘-IaCTHI/IKOB Fp}’HHLI B pemeHHe
paccMaTpuBaeMoin MPoOIEMBI

11 KJIACC

Kon .
IIpoBepsiemble mnpeAMeTHBbIE Pe3yJbTATbl OCBOCHUSI OCHOBHOM

npoBepsieMor

0 pe3yJbTaTa

o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus

11.1

JleMOHCTpHpOBATh HA IPUMEPAX PoJib U MeCTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHOU TEXHUKHU
U TEXHOJIOTMM, B IPAKTHUYECKON IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh U
€AMHCTBO (PM3MYECKOM KapTUHBI MUpa

11.2

YYUTBIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOMIETICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsl, sSACpHas MOJEIb aToMa, HYKJIOHHas
MO/I€Ib ATOMHOTO /Ipa MPH pelIeHUH (PU3HUECKUX 3a1a4

11.3

PacnioznaBate Qu3nyeckue sBieHUs (Mpouecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMUKH U KBAHTOBOH (PU3HMKU: 3JIEKTpUUECKast
IPOBOAMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUUECKOE, MAarHUTHOE JIEWCTBUSA
TOKa, B3aUMOJEWCTBUE MAarHUTOB, JJEKTPOMArHWTHas HWHIYKIUS,
JIeicTBE MAarHUTHOTO TTOJIS1 Ha POBOIHUK C TOKOM U JIBFDKYIIIUICS 3apsil,
JJIEKTPOMArHuTHbIE  KoJjeOaHHs U BOJHBI, psSMOJIMHEHHOE
pacnupocTpaHEeHUE CBeTa, OTpPaKeHHE, IPEeIOMIICHHE, WHTepdepeHIus,
TuQpakus U NOJIspU3aIus cBeTa, JUCIIepCus CBeTa, (POTOIEKTPUUECKUI
b dext (hoTorddekT), cBeTOBOE TaBICHHE, BOSHUKHOBEHUE TUHEHIATOTO
CIeKTpa  aToMa  BOJOPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
paAMOaKTUBHOCTD

11.4

OnuceiBaTh U3y4YE€HHbIE CBOMCTBA BELLIECTBA (AIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, JIIEKTPUUYECKYI0O MPOBOJUMOCTh PAa3JIMYHBIX Cpel) U
JJIEKTPOMAarHuTHbIE SIBJIEHUSI (TpOLecChl), UCHOIb3ys (pU3MUECKUe
BEJIMYMHBL: JJEKTPUUECKUH  3apsf, cula TOKa, DIIEKTPUYECKOE
HaNpsDKEHUE, SJIEKTPUYECKOe CONPOTUBIIEHUE, PAa3HOCTh MOTEHLHUANOB,
OJIC, paboTta TOKa, MHAYKLUS MarHWTHOTO IOJisA, CHia AMIepa, cuia
JlopeHna, MHIYKTUBHOCTb KaTyIIKH, DSHEPIrUs JJIEKTPUUYECKOIO H
MarHUTHOTO TMOJeH, Mepuox W YacTtoTa KoiebaHuil B KoJjeOaTelTbHOM
KOHType, 3apsJg MW CwWwia TOKa B Ipolecce TapMOHMYECKHX
9JIEKTPOMArHUTHBIX KoJeOaHUH, (OKyCHOE pacCTOSHUE M ONTHYECKas
CWJIa JIMH3BL; NIPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI
UCIIONIb3YEMbIX BEJIWYHMH, WX OOO3HAYEHHMS M €IWHUIIbI; YKa3blBaTh
(dopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO0 BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU

11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBLIC SBJICHUA W NPOLUECCHI, HUCIIOJIb3YyS
(1)I/ISI/I'-IGCKI/Ie BCJIIMYHHBI: CKOPOCTH JJCKTPOMArHUTHBIX BOJIH, OJIWHA
BOJIHBI MW YaCTOTa CBCTA, OHCPIrusA W HUMITYJILC (I)OTOHa, nepnon




HOJTypactiaja, YHEPTUsl CBS3U aTOMHBIX sJIEp; MPH OMHCAHUH MPABHIEHO
TPAaKTOBaThb  (PU3MUECKUIl  CMBICI  UCHOJb3YEMBIX  BEJIWYHMH, UX
0003HAaYCHHS U EAMHUIIBL; YKa3bIBaTh (YOPMYJIbI, CBSA3BIBAIONIUE TAHHYIO
(I)I/ISI/I‘-ICCKyIO BCJIMYMHY C ApYTHMMU BCIWMYHMHAMHU, BBIYUCIIATHL 3HAUCHUC
(U3UYECKON BEJIMYNHBI

11.6

AHanu3upoBaTh  (GU3NYECKUME TPOIECCHl U SABJIEHUS, HCIONb3YS
dusznyeckue  3aKOHBI W OpUHOUINB:  3akoH  Owma,  3aKOHBI
MOCIIE0BATENBHOIO U MapauIeIbHOTO COeIMHEHUSI TPOBOJAHUKOB, 3aKOH
Jxoyns — JleHma, 3aKOH BJIEKTPOMATHUTHOM HMHAYKUHH, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPAHEHHUsS] CBETa, 3aKOHBI OTPA)KEHHUS CBETa,
3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEHHE DHHINTEHHA 11 poTorddexTa,
3aKOH COXpaHEHHs] DHEPrHM, 3aKOH COXpaHEHUS HUMITyJbCa, 3aKOH
COXpAHEHHUs DJIEKTPUUYECKOrO 3apsifia, 3aKOH COXpPaHEHUsI MacCOBOIO
yKcna, noctyiarsl bopa, 3akOoH pajMOaKTUBHOTO pacraja; Mpu 3TOM
pasznuyath CIOBECHYH (OPMYIHpPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensaTs HamnpaBlICHHE BEKTOpa HWHAYKIMHM MAarHUTHOTO IIOJIA
IIPOBOJIHMKA C TOKOM, cuiibl Ammnepa u cuisl JlopeHna

11.8

CTpouTh W OMHCHIBATH M300paXKEHHUE, CO3/IaBAEMOE IJIOCKHM 3EpPKajioM,
TOHKOH JIMH30H

11.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 WUCCIICIOBAHUIO (DU3UYECKUX SIBICHHHA U
MPOIIECCOB C KCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX W3MEPEHUI; Tpu
sToM (GopMyIupoBaTh TpoOieMy (3amady) W THIOTE3Y YYeOHOro
HKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHHUS,
POBOJIUTh OTIBIT U (HOPMYJIIMPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYMH;
IPU 3TOM BBIOMPATh ONTHMAJBHBIM CIIOCOO M3MEPEHUS U UCIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH NOTPEIIHOCTENH U3MEPEHUM

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C MCIIOJIB30BaHHEM
IPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MUECKUX BEJIWYMH B BHUJE
Ta0JIMI ¥ rpaUKOB, JI€1aTh BHIBOJIBI 110 PE3YJIbTaTaM HUCCIIEIOBAHUS

11.12

CobmronaTh mpaBmiia 0€30MacHOTO TPY/a IPH MPOBEACHUN UCCIICTIOBAHUIMA
B paMKax Y4eOHOro SKCIEpUMEHTa, Yy4eOHO-MCCIIeIOBaTeIbCKON H
NPOEKTHOH JIEATEIILHOCTH C MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB
1 JIabopaTOpHOTo 000PYIOBAHUS

11.13

Pemate pacu€THble 3a7auu C SBHO 3aJaHHON (DU3MUECKON MOJAENBIO,
UCTIOJNIB3Ys (PU3NUYECKHE 3aKOHBI M TPUHITUITBI, HA OCHOBE aHAJIW3a YCIOBHS
3a/1a4¥ BEIOUpaTh (PU3HUECKYIO MOJIEIb, BBIICIATH (PU3NYECKUE BETUIUHBI
u (QopMyIbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOJAUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHUSI (PU3NUEeCKON BETHUNHBI

11.14

Pemars Ka4ueCTBECHHbIC 3a7a4H: BBICTpanBaTh JIOTUYECKU
HEMPOTHUBOPEUYMBYIO ILEMOYKY PACCYKICHUH C ONOpPOMl Ha HM3y4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (pr3nvecKue sBICHUS

11.15

Hcnonp3oBare mpu  pemieHuH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MHGOPMAIIMOHHBIE TEXHOJOTUU JJs TIOUCKA, CTPYKTypUPOBAHUS,
UHTEpIpETallud M MpPEJICTaBIeHUs Y4eOHOH M Hay4YHO-TIOMYJISIpHOU
uHGOpMaIlMK, MOJYYEHHON W3 pa3JIMYHBIX HCTOYHUKOB; KPUTUYECKU




AHAIM3HPOBATH MOTYYaeMyt0 HH(OPMaLIKIO

11.16

OOBSCHITh TPUHIMIBI JACHCTBUS MAaIIUH, MPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB; pa3nuuyaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAHUS B
IIOBCEIHEBHOU KU3HU

11.17

[lpuBoauTe mpHMEpHl BKJIaJa POCCHHCKUX M 3apyOeXHBIX YyUYEHBIX-
(¢U3UKOB B pa3BUTHE HAayKd, B OOBSCHEHHE INPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOPETUUCCKHE 3HAHUS 110 (DH3HKE B IOBCEIHEBHOM )KU3HH
s obecnieueHust 0€30MacHOCTH TMpHU  oOpamieHun ¢ npudopamMu |
TEXHUYECKHMH YCTPOUCTBAMH, JJIsl COXPAHEHHUS 3710POBbSI M COOIIOICHNUS
HOPM 9KOJIOTHYECKOr0 TIOBEICHHUS B OKpY KaroLlel cpese

11.19

PaGorats B Tpynrne€ C BBIIOJHCHHUEM PAa3IMYHBIX COLUAJIbHBIX pOJ'IGfI,
IUTAHUPOBATh PA0OTy TPYIIIBI, PAITMOHAIBHO PACIPELIIATh 00SI3aHHOCTH
" TUIaHUPOBATH ACATCIBHOCTH B HCCTAHAAPTHBIX CUTYyALUAX, aJICKBATHO
OLICHWBATh BKJIAJ] KaXJIOIO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpruBaeMoi mpoOIeMbl




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
pasned
a

Koa nposepsiemoro
3JIeMeHTa

IIpoBepsiemMbie 3JIeMEHThI COIEePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUWA

1.1

®usuka — Hayka o npupoje. Hayunsie MeTozsl
MIO3HAaHUS  OKpyXkaromero  mupa.  Ponb
JKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE MTO3HAHMS
IPUPOJBl. DKCHEPUMEHT B PU3UKE

1.2

MogenupoBaHie (QU3UUECKUX SIBIECHUH U
npoueccoB. Hayunsle runoressl. @usznueckue
3aKOHBI M Teopuu. ['paHuIBl MPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpyHIIMTI COOTBETCTBUS.
Ponp u mecto ¢usuku B (GOpMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpA, B
IIPAKTUYECKOU AEATEIbHOCTH JIFONCH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanuyeckoe aBukeHHe. OTHOCUTEIBHOCTh
MexaHu4deckoro nBrwkeHus. Cucrema orcyéra.
Tpaekropust

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHAas CKOPOCTbD) u YCKOpEHHE
MaTepUaabHOM TOYKHM, MX MPOEKIHUH Ha OCHU
CHUCTCMbI KOOpJAUWHAT. Cnoxenue nepeMemeHnﬁ
Y CJI0)KEHHE CKOPOCTEH

2.1

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, Iy TH u IIEpEMEIICHUS
MaTepUaIbHOU TOYKU OT BPEMEHHU

CBoOoaHoe nasieHue. Y cKopeHue cBoOOJHOTO
ImagcHUuA

KpuBonuueliHoe  nBmkeHue. PaBHOMepHOe
JBUKCHHE MaTepHaIbHOU TOYKH 1o
OKPY’KHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHas
CKOpOCTb. [Iepuon u 4acToTa.
L{eHTpOCTPEMUTEILHOE YCKOPEHHE

Texanueckue YCTpOWCTBA: CIIJIOMETP,
JBIKEHUE CHApsOB, LEMHBIE U PEMEHHBIC
nepesayn

[IpakTrueckue paboTHI. N3smepenne
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOIICHHSI MEXAY MYTSMH, IPONUICHHBIMH




TEJIOM 3@  IIOCJIEJOBATEIbHBIE  PAaBHBIE
IIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBDKEHUW C HayaJlbHOM CKOPOCTBHIO, PaBHOM
Hyro0. V3ydeHne NBUXKEHUS IIApUKA B BSA3KOU
KUAKOCTU.  M3yuenue  nBWKEHHS — Tena,
OpOIICHHOTO TOPU3OHTAIBHO

2.2

JIMHAMUKA

2.2.1

[Ipunnun orHocurensHocTy 'anunes. IlepBblit
3akoH HprotoHa. WHepruanbHble CHCTEMBI
oTcuéra

222

Macca Tena. Cuna. IlpuHnun cyneprnosunuu
CHJI

223

Bropoii 3akoH HprooToHa 1 MarepHabHOMN
TOYKM B HWHEPUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuii 3akoH HprooToHa  mId
MaTepUaIbHBIX TOUEK

224

3akoH BCeMUPHOro TsaroreHus. Cuma TSKECTH.
ITepBas kocmudeckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHuUs
CKOJIb)KEHUSI W CHJIa  TPEHUS  IOKOS.
Kospduuuent tpenus. Cuna conpoTUBIECHUS
IIPU IBHKEHHUH TeJa B )KUIKOCTH WUJIH rase

2.2.7

[MocTynarensHoe W BpallaTeIbHOE BIKCHHE
abCoJIIOTHO TBEPJOTO Tea

228

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpAILLEHUS.
[Ineqo cunbl. YciioBus paBHOBeCHs TBEPAOTO
tena B UCO

229

TexHnuueckue yCTpOﬁCTBaZ INOAIIMITHUKH,
JABWKCHUC NCKYCCTBCHHLIX CITYTHHUKOB

2.2.10

[Ipaktrueckue paboTbl. M3yueHue NBYKCHHS
Opycka 10 HAaKJIOHHOM TIOCKOCTH IO
JNEUCTBHEM HECKONbKHUX cui. McecnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
nepopMupyeMoil Npy)XKMHE M PE3HMHOBOM
oOpaslie, OT BEIUYMHBI UX JAeopMaruu.
HccnenoBanue ycinoBUil paBHOBECHS TBEPAOTO
TENa, UMEIOUIET0 OCh BpaIllEHUs

23

3AKOHBI COXPAHEHUMA B MEXAHUKE

2.3.1

NMnynec MaTepuaJbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TO4YeK. MMIynbc cuinel
HM3MEHEHUE UMITYJIbCa TeJla

232

3akoH coxpaHeHus ummyinbsca B HCO.
PeakTuBHOE IBMXKEHHE

2.3.3

Pabora criiet

234

MonHocTh CHIIBI
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Kunernueckas sHeprusi MaTepuagibHOU TOYKH.
TeopeMao KMHETUYECKOW SHEPTUH

2.3.6

[TorenumaneHas sHeprus. IloreHumanbHas
SHEPTHsI yIpyro aeGopMUPOBAHHONU TPY>KUHEI.
[MoTennmanbHast  dHeprust  Tena  BOJHM3U
TOBEPXHOCTH 3E€MJIU

2.3.7

[loreHnMaabHbIE M HENOTEHLUAIBHBIE CHIIBIL.
CBs3b  pabOTBl HEMOTEHUHMAIBHBIX CHJI C
N3MEHEHHEM MEXaHUYECKOM SHEPrHH CHUCTEMBbI
TeJl. 3aKOH COXpAaHEHHs] MEXaHUUECKON SHEPTrUuu

2.3.8

Yipyrue u Heynpyrue CTOJIKHOBEHMS

239

TexHu4eckue yCTpOWCTBA: JIBH)KCHHE pPaKeT,
BOJIOMET, KOIIEP, MPYKUHHBINA TUCTOJIET

2.3.10

[Ipaktuueckne pabotel. l3ydeHue CBs3U
CKOpOCTEH Ten Tpu HEympyrom yaape.
UccnenoBanme  cBsi3u  paboThl  CUJIBI  C
M3MCHCHUEM MEXaHUICCKOUW dSHEPTUH Tella

MOJIEKVJISAPHAS OU3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. bpoyHoBckoe
neuxenne. udoysus. Xapakrep JBUKEHUS U
B3aMMOJEHCTBHSI YACTHI] BELLIECTBA

Mopnenn CcTpoeHMs TIa30B, JKHIKOCTEM U
TBEPABIX TeJl U 0OBSICHEHUE CBOWCTB BELIECTBA
HAa OCHOBE 3TUX MOJEJIEH

Macca wmonekyn. KonnuecTBo — BemiecTsa.
IToctosnHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

Monenb UIeaILHOTO rasa. OcHoBHOE
ypaBHCHHE MOJICKYJISIPHO-KHHE THYECKOM
TEOPUU MICaTHLHOTO ra3a

AbGconoTHas TeMIiepatypa Kak mepa cpenHei
KMHETUYECKOW DHEPrHM TEIUIOBOTO [BHKCHUS
yactul rasza. [llkana remneparyp KenbBuna

Vpasuenue Knaneiipona — MenjeneeBa. 3akoH
JanpTona

I"azoBble 3akoHbl. M30mporieccsl B UaeaIbHOM
ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA:
M30TEpMa, U30X0pa, u306apa

Texunveckue ycTpoiicTBa: TEPMOMETP,
OGapomeTp

3.1.10

[Ipaktnueckue paboTel. M3mepeHue wmacchbl
BO3JlyXa B KJIacCHOW KoMHare. MccrnenoBanue
3aBUCUMOCTH MCKAY HNapaMEeTpaMu COCTOSHUA




pa3peKEHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMMKU

3.2.1

TepMogunamuueckass cuctema. BHyTpeHHss
SHEpPrus TEPMOJMHAMUYECKOM CHUCTEMBI U
CrocoObI €€ N3MEHEHHUS

322

KonnuectBo Temnotel u pabora. BHyTpeHHSs
SHEPrusi OJHOATOMHOIO UEAJIBHOIO rasa

3.23

Buasl Temmonepenauu:  TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3IydeHue. Temmo€MKocTh Tena.
VaenpHass TemIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIIONepeade

324

[epBbrit 3ak0H TepMonuHAMHKH. [IpuMeHeHnE
epBOro 3aKOHa TCPMOANHAMUKHU K
u3omnpoieccam. ['paduueckass HMHTEpIpETAILUS
paboThI Ta3a

3.25

TermoBble MamuHbl. [IpUHIMOBI  IEUCTBUS
TEIIOBBIX MamuH. [Ipeobpa3oBaHus SHEPTUU B
TEIUIOBBIX MamuHax. KoadduimeHT none3noro
nevicteus (nanee — KIIJI) TeroBoil MaimivHEL.
[uxn Kapuo u ero KIIJI

3.2.6

Bropoit 3aKOH TEPMOAVNHAMUKH.
HeoOpatumocTs  mpomeccoB B MOPUPOJE.
TemnoBsie JIBUTATEIIH. OKOJIOTUYECKHE
MPOOJIEeMbI TETIJIOOHEPTEeTUKU

3.2.7

Texuuueckue YCTPOWCTBA: JBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHAULMOHED

3.2.8

[IpakTuyeckue pabotel. M3mepenue yaenbHOR
TEMI0EMKOCTH

3.3

AI'PEI'ATHBIE COCTOAHNW A BEHLIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[Tapoobpa3zoBanue u koHAeHcauus. Vcnapenue
u KHIIEHHUE. VY nenbHas TEIUIoTa
napoo0Opa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbI
KUIICHUSI OT JaBJICHUS
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AGCOJHOTHa}I U OTHOCHUTCJIbHAA BJIAXKHOCTH
Bo3ayxa. HacelienHslil nap

333

Tépnoe Teno. Kpucrammmueckne u amopQHbIe
Tena. AHM30TPONMS CBOICTB KpPUCTAJIOB.
Kunkue kpuctaiuibl. COBpeEMEHHbIE MaTEPUAIIBI

334

[InaBienne u KpucTaM3anusa. Y JeiabHas
TeruioTa rasieHus. CyonuManus

33.5

YpaBHeHUE TEII0BOro OasaHca

3.3.6

TexHudeckue  yCTpOWCTBA: TUIPOMETP H
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTMH
MIOJIyYEHUSI COBPEMEHHBIX MaTEpHAIIOB, B TOM
4KCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUHU




[IpakTrueckue paboTsl. I3MepeHne BIaKHOCTH

3.3.7
BO3JIyXxa
4 OJIEKTPOAVMMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpusanus Tea. JieKTpudeckuil 3apsia. Jsa
o BHJIA DJICKTPUYECKUX 3apsiiOB
4.1.2 [IpoBOIHUKY, TUAJIEKTPUKH U OJIYTIPOBOJHUKHI
4.1.3 3aKOH COXpaHEHHUs JICKTPUUYECKOTO 3apsiia
4.14 BzanmopeiictBue 3apsaioB. 3akoH KynoHa
DneKTpuuecKoe Toue. HampsixéHHoCTh
415 BIIEKTPAYECKOTO OJIA. [TpunIun
o CYTIEPIO3UIIHH. Jluann HANPSHKEHHOCTH
IEKTPUYECKOTO TOJIS
41.6 PabGora cunm  31EKTPOCTATHUYECKOTO  MOJIS.
4.1 o Ilorennuan. PasHoCTh IOTEHIINAIOB
[IpoBOAHMKM W AUBJIEKTPUKU B IOCTOSHHOM
4.1.7 3JIEKTpUYECKOM  moJie.  JudnekTtpuyeckas
MIPOHUIIAEMOCTb
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 ONeKTPOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.
DHeprusi 3apsyKEHHOT0 KOHJEHCATOPa
TexHuueckue  yCTpPOMCTBA:  3JIEKTPOCKOIL,
41.9 AJEKTPOMETpP, IJIEKTPOCTaTUYEeCKash 3allluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
41.10 [IpakTrueckue paboTHI. N3smepenne
o EKTPOEMKOCTH KOHAEHCATOpa
[NOCTOSAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMUYHBIX
CPEJIAX
Ycnous CYILECTBOBaHUS MTOCTOSTHHOTO
4.2.1 3JEKTpUYEeCcKOro Toka. Mcrounuku toka. Cuna
ToKa. [I0CTOSIHHBIN TOK
422 Hanpsoxenue. 3akon Oma 15 yyacTka 1enu
493 DNEeKTPUUYECKOE COMPOTUBJICHHE. Y AENbHOE
o COIPOTHUBIICHUE BEIECTBA
49 494 [locnenoBarensHoOE, napajuieIbHOE,
’ - CMEIIIAHHOE COCIMHEHNE MPOBOTHUKOB
495 PaGora snexkrpuyeckoro Toka. 3akoH JIkoyms —
o Jlenna
4.2.6 MOIIHOCTb 3IEKTPUYECKOT0 TOKA
anekTponaBkymias cuna (mamee — JJC) wu
497 BHYTPEHHEE CONPOTHUBICHHE WCTOYHHMKA TOKAa.
o 3akon Oma I8 TOJNHOM  (3aMKHYTO)
aeKTpruueckoil nenu. Kopotkoe 3amblkaHne
4.2.8 OneKTpoHHas IIPOBOJIUMOCTb TBEPABIX




METaJJIOB. ~ 3aBUCHMOCTb  COIPOTUBIICHUS
METAJUIOB oT TEMIIEPATYPHI.
CBepXpOBOAMMOCTh

4.2.9

DNIeKTpU4YecKuil TOK B Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[onynpoBonnuku. CoOCTBEHHAs U MPUMECHAs
MPOBOJUMOCTb MOJTYTIPOBOJHUKOB. CBOMCTBA p-
n nepexoja. [loaynpoBoIHUKOBBIE TPHUOOPHI

4.2.11

DNEeKTpUYECKUd  TOK B DJICKTPOJIHTAX.
DNeKTpOTUTHYECKAs JICCOTIHAITHSI.
DIIEKTPOJIN3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMOCTOSTEIbHEIA U HECAMOCTOSTEIbHBIN
paspsan. PasnuyHble THIBI CaMOCTOSATEIHLHOTO
pazpsaa. Monnus. [1nazma

4.2.13

Texuuueckue yCTpoiicTBa: ammepMerp,
BOJIbTMETP,  PEOCTaT, HUCTOYHUKU  TOKa,
3JIeKTpOHarpeBaTebHbIe puOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPHI u (doTOpe3nCTOpHI,
MIOJIYIIPOBOIHUKOBBIH MO/, TabBaHUKA

4.2.14

[IpakTuueckue paboTsl. U3yueHne cMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa U €rO
BHYTPEHHETO CONpoTHBICHHUS. HabmoneHue
AIEKTPOJIN3A

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMeHTHI COIEPKAHUS

4

DJIEKTPOAMHAMUKA

MAT'HUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3.1

IToctosiHHEle  MarguThl. BzaummonencTBue
MHOCTOSIHHBIX MarHUTOB

4.3

432

MaruutHoe  mosne.  Bexkrop  MarHMTHOM
uHaykiuu. [lpuanun cynepnosunuu. Jinaumn
MarHuTHo  uHAaykuuu. KapTtunHa — nuHMMA
MAarHUTHOM HWHIYKIMU TOJA TOCTOSTHHBIX
MarHuTOB

433

MarnutHoe mnoie IpoBOAHHMKA C TOKOM.
Kaptuna nuHMI 004 UIMHHOTO MPSIMOIO
IMPOBOJJHUKA )41 3aMKHYTOT'O KOJBLECBOI'O
IPOBOJHMKA, KATyIIKM C TOKOM. OrbIT
Opcrena. BzaumonelicTBue NPOBOJHUKOB C
TOKOM

4.3.4

Cuna AMriepa, €€ MOJlyJIb U HalpaBJICHUE




4.3.5

Cuna Jlopenua, €€ MoIyiab W HamlpaBJEHUE.
JIBro>KEeHHE 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJIHOM MarHuTHOM mojie. PaGorta cuiibl
Jlopenua

4.3.6

SIBJIEHUE DJIIEKTPOMArHUTHOW MHAYKIUH

4.3.7

IToTOK BEKTOpa MATHUTHOW UHIYKIIHH

4.3.8

OJC wunaykuumu. 3aKOH 3JIEKTPOMAarHUTHOU
uaaykuun Papanes

43.9

BuxpeBoe  asnektpuueckoe  moje. I/C
WHIYKIMA B  TMPOBOJHHUKE, JABUKYIIEMCS
MOCTYyNaTebHO B OJHOPOJHOM MAarHUTHOM
1oJie

4.3.10

IIpaBuno JleHna

4.3.11

NHnykTuBHOCTB. SIBIIEHHE CAMOMHIYKLIHH.
OJ1C caMouHIyKIMU

4.3.12

3Hepr1/1;1 MAaramMTHOI'O I10JISI KaTYIIKW C TOKOM

4.3.13

3HeKTp0MaFHI/ITHOG I10JIC

4.3.14

Texuuueckue YCTpOﬁCTBaI INOCTOSAHHBIC
MAarHurThl, OJICKTPOMArHMuThI,
SJICKTPOABHUIATCIIb, YCKOPHUTCIIN
SJICMCHTAPHBIX YaCTHUI, MHAYKIIHMOHHAs IICYb

4.3.15

[TpakTueckue paboThl. M3ydyenne MarHuTHOTo
oy Karymwku ¢ TOKoM. HMccinenosanue
JICCTBHSI MTOCTOSIHHOTO MAarHWTa Ha paMKy C
TOKOM. HccnenoBanue SABJICHUS
AJIEKTPOMATHUTHON MHAYKIIMH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

KonebarensHas cHUCTEMA. CBoOoHEIE
kosnebanus.  ['apmoHHMueckue — KoieOaHusl.
[lepwion, wdacrora, ammuTyga W  (dasa
KOJIeOaHMI

IIpyxuHHBIE ~ MadATHUK. MaTeMaTu4ecKuii
MasiTHUK

VYpaBHeHHE  TapMOHMYECKHX  KOJeOaHUM.
KunemaTuueckoen ITUHAMUYECKOE OIHUCAHUE
K0JIE0ATEJILHOTO JIBHKEHUS

[IpeBpaiieHre >HEPruM MpH TAPMOHUYECKUX
Kosiebanusax. CBsi3b aMIUTUTYAbI KoJeOaHMit
UCXOIHOW  BEIMYMHBI C  aMIUIUTYJaMH
KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobonHBIC
DIIEKTPOMArHUTHBIC KOJEOaHUsI B WICATBHOM
KOJICOATETbHOM KOHTYpe. AHAIOTHS MEeXIy
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMH
kosjebanusimu. @opmyna TomcoHa




3aKOH COXpaHEHHUS DJHEPruM B UACAIHLHOM

5.1.6
KOJICOATEIILHOM KOHTYPE
BreIiHY)KJIeHHBIE MEXaHWUYeCKHe KoJieOaHUs.
517 Pe3onanc. Pe3onanchas KpHBas.
o BeIHyX1eHHBIE JIEKTPOMAarHUTHBIE
KoJIe0aHusl.
518 [TepemenHbII TOK. CunycouganbHbIN
o IIEPEMEHHBIN TOK.
MouHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE
5.1.9 W JICUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKa H
HaIPsKEHUS
Tpancdopmarop. IIpousBoncTo, mepenava u
norpebieHue 3IEKTPUUECKOMN SHEPIUH.
5110 OKOJIOTUYECKHE PUCKM TIPU TPOU3BOJACTBE
o AIEKTPUUYECKOM SHEPIuMu. Kynbrypa
MCIIOJIb30BaHUS 3JEKTPOIHEPTUH B
MTOBCEHEBHOM KU3HU
Texuuyeckue  ycTpoiictBa:  ceiicmorpad,
5.1.11 ANEKTPUUECKUN 3BOHOK, JUHUU
AJIeKTporepeaay
[IpakTuueckue paboThL. UccnenoBanue
3aBUCHUMOCTH I€puojia MajblX KoJieOaHUM
5112 rpy3a Ha HUTU OT JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHue nepeMEHHOr0 TOKa B LIEMU U3
MOCIeA0BaTEIbHO COECTMHEHHBIX
KOHJIEHCAaTOpa, KaTyLIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, yCIIOBUS
591 pacipoCTpaHEHUs. Ilepuon. Ckopoctb
o pacrnpocTpaHEHHUs 51 JUTMHA BOJIHBI.
ITonepeuHble ¥ POIOJIBHBIE BOIHBI
599 Wntepdepeniss u  audpakuus
o MEXaHUYECKUX BOIH
593 3Byk. CxopocTh 3Byka. ['poMKOCTH 3ByKa.
o BricoTa Tona. Tem0Op 3ByKa
ONEeKTpOMarHUTHBIE BOJIHBI. VYcnosus
594 U3ITyYeHUs 3EKTPOMArHUTHBIX BOJIH.
o B3aumHasa opuenrtanus BexktopoB E, B u v B
AJIEKTPOMArHUTHOU BOJIHE B BaKyyMe
CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH:
595 OTpakKCHHE, MpEIOMIICHHE,  MOJspU3aLMs,
o mudpakaus, — uHTepdepenums.  CKopocTh
JIEKTPOMArHUTHBIX BOJIH
596 IITxana 351eKTPOMarHuTHLIX BOJIH. [Ipumenenune
o 9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpyHIMNBI  PagMOCBS3M W TCIECBUICHUS.

Panuonokanus. ONEKTPOMarHMTHOE




3arpsi3HEHUE OKPY)KAIOIIEH Cpe bl

5.2.8

TexHuueckne  yCTpOWCTBA:  MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasl TUAarHOCTHKA B
TEXHUKE U MEAUIMHE, paiap, paIUOIPUEMHIUK,
TEJIEeBU30p, aHTeHHA, Tenehon, CBY-neup

53

OIITHUKA

5.3.1

IIpssmMonuHEHOE pPACIPOCTPAHEHUE CBETA B
ogHopoaHou cpene. JIyu cBeta

532

OtpakeHne cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300pakxeHHH B INIOCKOM 3epKajie

533

[Tpenomnenue cBera. 3aKOHBI IPEIOMIICHHS
cBeTa. AGCOJIIOTHBIN MOKa3aTeNlb NPETOMIICHUS

534

ITonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblit
YI0JI NOJTHOTO BHYTPEHHETO OTPAXKEHHUSI

535

Hucnepcust cera. CloXHBII cocTaB 0enoro
cBera. IlBeT

5.3.6

CobOwuparoliue ¥ paccewBalolIfe  JUH3HL
Tonkas nuH3a. DOKyCHOE pACCTOSHHE W
onTHYeCcKas cuia TOHKOW nmuH3bl. [locTpoeHue
N300paxeHHi B coOMparoImux u
paccenBarommx JuH3aXx. DopMmyna TOHKOI
JIMH3BI. Y BeNWUeHNe, JaBaeMoe JIMH30M

5.3.7

IIpenenbl NPUMEHHMOCTH TE€OMETPUYECKOU
ONTUKH

53.8

WuTepdepenmus CBETA. KorepenTHsbie
HCTOYHHKHU. VYcaoBus HaAOIIOAEHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTEp(DEPEHIIMOHHON  KapTWHE OT  JIBYX
cuH(ba3HBIX KOT€PEHTHBIX HCTOUHHUKOB

539

Hudpakius ceera. AudpaxiuonHas pemeérka.
VYcinoBue HaONIOEHUS TJIaBHBIX MaKCUMYMOB
IIPU MaJCHUM MOHOXPOMATHYECKOIO0 CBETa Ha
JTUGPAKIMOHHYIO PEIIETKY

5.3.10

ITonsipusanus cBera

5.3.11

TexHuueckue  yCTpOWMCTBa:  OYKH, JIyMa,
doroanmapar,  MPOEKIMOHHBIA  ammapar,
MUKPOCKOII, TEJECKOIN, BOJIOKOHHAsI OINTHKAa,
JUQpaKkIMOHHAs peIETKA, MOJIIPOUT

5.3.12

[TpakTuyeckue paboTHI. N3mepenue
nokaszatenss  mpeigomwsieHusa.  MccnenoBanue
CBOMCTB M300pakeHuii B muH3ax. Habmronenue
JIMCIICPCHH CBETA

RJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

6.1

I'paHunsl  OPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTtynatel TEOPUHU
OTHOCHUTEIILHOCTH: HHBAPUAHTHOCTH MOJIYJIA
CKOPOCTH  CBE€Ta B BaKyyMe, IPUHIMII




OTHOCHUTEJILHOCTH DHUHINTEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
33.M€I[JICHI/I€ BpPECMCHHU U COKpAIICHUC NJIMHBI

6.3

DHEprusi U UMIYJILC CBOOOTHOM YACTHUIIbI

6.4

CBsi3p Maccel € DJHEPrME U UMILYJIbCOM
CBOOOJHONW  YaCTHIBL.  DHEPrHsl  IOKOS
CcBOOOJHOM Y4aCTHULIBI

KBAHTOBAA ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOW OIITUKU

7.1.1

®otonbl. Popmyna I[lmanka cBSI3U SHEpPruu
¢dboTOHA ¢ ero 4acTOTOW. DHEprus M HUMITYJIbC
dboToHa

OtkpeiTie u wuccienoBanue (orodrddexra.
OmnbiThl A.I'. CrosieroBa. 3akoHbl poTodddexra

7.1.3

VYpaBHeHue DOiiHmrTeliHa 118 QoTodpdekra.
«KpacHas rpanuna» ¢otosddexra

7.1.4

Jasnenue cera. Onbitel [1.H. Jlebenera

7.1.5

XUMHUYECKOE JEHCTBUE CBETA

7.1.6

TexHunyeckue  ycTpoHcTBa:  (OTODIEMEHT,
dboTogaTuuk, coaHeuHas Oarapesi, CBETOANO]

7.2

CTPOEHUME ATOMA

7.2.1

Mognens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCIIEI0OBAaHUIO CTPOCHHMS aToMa.
IlmaHeTapHast MOJEIb aTOMA

7.2.2

IToctynmatel bopa. M3nydeHne u morsiouieHue
(OTOHOB IIPHU NEPEX0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha Japyroil. Bunbl cniektpoB. CrexTp
YPOBHEH 3HEPIHH aTOMa BOAOPOJA

7.2.3

BonHoBrle cBoMcTBa yacTull. BoOJHBI e
bponns. KopryCkynsipHO-BOJIHOBOW Iyasld3M.
Judpakuus 1eKTpOHOB Ha KPUCTAJIAX

7.2.4

CHOHTaHHOE U BBIHYXICHHOE H3JIyYCHHE.
YCTpoiicTBO M MPUHIMIT PaOOTHI J1a3epa

7.2.5

TexHuueckue  yCTpPOMCTBA:  CHEKTPaJIbHBII
aHanu3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIBIOTEP

7.2.6

[TpakTnueckue paboTBhL. Habmonenue
JMHEHYaToro CeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[€HI/I$I )51 peructpanuu
SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkphITHE pallOaKTUBHOCTH. OnbITHI
Pezepdpopra mo  ompeneneHuro  cocTaBa
PaIMOAKTUBHOTO W3ITy4YCHHUS. CaoiicTBa
anbda-, Oera-, ramma-usnydeHus. BrnusHue




PaarnOaAKTHUBHOCTH HA JKUBBIC OPraHU3MblL

7.3.3

OTkpbITHE MPOTOHA W HEWTpoHa. HykiioHHas
mozensb sipa eitzendepra — MiBanenko. 3apsn
sapa. MaccoBoe uncio sapa. M3otomsl

7.3.4

Anbda-pacnian. IIEKTPOHHBIA U TTO3UTPOHHBII
Oera-pacmas,. I'amma-uznyuenue. 3aKoH
paJiM0aKTUBHOTO pacraja

7.3.5

DHeprusi CBsI3M HYKJIOHOB B sape. SlmepHbie
cwibl. Jledekt Macchl sapa

7.3.6

Snepusle peakuuu. JleseHUe U CUHTE3 siAep

7.3.7

Snepuslit  peaktop. TepMOsACpHBI CHHTES.
[Tpobnembl W MEPCHEKTUBBI  SIIEPHOM
HHEPreTUKHU. DKOJOTUUECKUE aCIIEKThI SCPHOI
DHEPreTHKHU

7.3.8

DJeMeHTapHbIe YaCTHULBL. OTtkpbITHE
[IO3UTPOHA. @yH/IaMEHTAJIbHbIE
B3aMMOJECICTBUS

7.3.9

TexHnveckue yCTpOWCTBa: NO3UMETpP, Kamepa
BunbcoHa, siepHblil peakTop, aroMHasi 0omba

7.3.10

[TpakTueckue pabotsl. MccnenoBanue TpekoB
qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Cospe3gws, spKue
3Bé3)lI)I, IIJTAHETHI, UX BUIUMOC IBUKCHHUC

8.2

Conneunass cucteMa. IlmameTsl  3eMHOH
rpynnbl. [[maHETHI-TUTAaHTBl U HUX CIyTHHKH,
KAapJIUKOBbIE IIJIAHETHI. Mansie Tena
CoJHEYHOU CUCTEMBI

8.3

Comnnue, potocdepa u armocdepa. Conneunas
AKTHBHOCTh

8.4

Uctounuk sneprum CoJiHIa v 3BE€311

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, paaMyC, TeMIepaTrypa, HX
B3aUMOCBs3b. JlMarpamma  «CHeKTpaJIbHBII
KJIacC — CBETHUMOCTB». 3BE3NBI TIJIABHOU
IMOCJICIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTDY s 3BE3]I rJIaBHOM
MTOCJIEIOBATEILHOCTH

8.6

BryTtpennee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MIPE/ICTABICHUS o
MIPOUCXOXKICHUH U HBOrOIMKA CoJIHIIA U 3BE3.
DTanbl JKU3HU 3BE3]

8.7

Mneunsti Iyt — Hama  [amakrtuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacmpeneneHde  3BE3N, Taza M IBUIM.
IMonoxxenue u asrxenue CoiHna B ['aakTHKE.
ITnockass u  chepuyeckass  MOJCUCTEMBI




I'amaxkTnkn

8.8

Tunsl ranakTuk. PaguoranakTMKd U KBas3apbl.
UEpHbIe AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab6ma. Paszberanue ramakTuk. Bospact wu
paauyc Beenennoi, Teopus bonpmioro B3peiBa.
Mogens «ropsitueit Beenennoit». PenukToBoe
U3Iy4EHUE

8.10

MacmrabHast CTPYKTypa Bcenennoti.
Meraranaktuka. Hepeménnsile  mpoOiiemMbl
ACTPOHOMHHU




INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NMpoBepseMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMSI K NMPEAMETHBIM pe3yJabTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl CpPeIHero
0011ero o0pazoBaHus

1

ChopMupoBaHHOCTb yYMEHHUI pacro3HaBaTh (U3NYECKHUE SIBICHUS
(mporiecchl) ¥ OOBSACHATh X HA OCHOBE M3yUEHHBIX 3aKOHOB

Binanenue ocHoBomosararomMu  (PU3UYECKUMHU  TOHATUSMU U
BEJIMYMHAMU, XapaKTEPU3YIOIUMU (GU3NYECKUE TPOIIECCHI

ChopmupoBaHHOCTE YMEHUH MPUMEHSATh 3aKOHBI KJIACCUYECKOM
MEXaHUKH, MOJICKYJISIPHO GU3MKKM W TEePMOIMHAMUKH,
AJIEKTPOJMHAMUKY, KBAHTOBON (DM3MKH ISl aHAlM3a U OOBSCHEHUS
SIBJICHUN MUKPOMHpPA, MAaKPOMHUpPa U METaMHpa, pa3indarh YCIOBHS
(rpanwuibl, 006JaCTH) MPUMEHUMOCTH (PU3UIECKIX 3aKOHOB, TOHUMATh
BCeoOIMii Xapakrep (QyHIaMEHTAIBHBIX 3aKOHOB ¥ OTPAaHHYEHHOCTh
UCIIOJIb30BaHUSl YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UUECKUE
MPOIIECChI,  HUCTOJB3yS  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |
3aKOHOMEPHOCTH

ChopMupoBaHHOCTb YMEHMS pa3iuyaTh YCIOBHS NPUMEHUMOCTH
Moienell PU3NYECKUX TN U IPOLECCOB (SBJICHUIN)

ChopMHUpOBaHHOCTE yYMEHHS pEIIaTh PacuETHBIC 3aJa4dl C SIBHO
3aJJaHHOM M HESIBHO 3aJ]aHHON (PU3MUECKON MOJENbI0: HA OCHOBAHUU
aHaJM3a yCJIOBHS BHIOMpaTh (PU3WYECKHE MOJEIHN, OTBEUYAOIINE
TpeOOBaHUSIM 3aauu, MPUMEHSITh hopMybI, 3aKOHBI,
3aKOHOMEPHOCTH W  IOCTYJNaThl  (DU3WYECKHX TEOpUH  IpHU
WCIOJIb30BAaHUM  MAaTeMaTHYeCKHMX METOJOB  pEIIeHUs  3ajad,
MPOBOAWTh  pPacy€Thl HAa OCHOBAaHUM HWMCIONIMXCSA  JIAHHBIX,
aQHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C
y9ETOM IMOJTYICHHBIX PE3yJIbTATOB

Pematp kauecTBeHHBIE 3a7a4uu, TpeOyIOIIMe TPUMEHEHUS 3HAaHUH U3
pa3HBIX Pa3leNIOB LIKOJIBHOTO Kypca (PM3MKH, a TakKe MHTerpanuu
3HAaHUM W3 JPYyTUX [PEIMETOB E€CTECTBEHHOHAy4YHOIO IHKJIA:
BBICTPAMBATh JIOTMYECKYIO LEMNOYKY pPACCyKIEHUH C OIOpOM Ha
V3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS

Brnagenne  OCHOBHBIMM ~ METOJaMHM  HAy4YyHOTO  IO3HAHUS,
UCTOJb3YeMBIMU B (HU3UKE: MPOBOJIUTH INPsSMbIE U KOCBEHHBIC
n3MepeHus: (U3MYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBINA CIOCOO
U3MEpPEHUS U UCTOJb3Ys U3BECTHBIE METO/IBI OLIEHKHU MOTIPEIIHOCTEN
W3MEpeHUull, MPOBOAUTH HCCIIEJOBAaHHE 3aBHUCUMOCTEH (hHU3HUECKUX
BEJIMYMH C UCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yIbTaThl, UCIIONb3Ys (PU3NUECKHE TEOPUH, 3aKOHBI U
MOHATHS, U IeTIaTh BBIBOABI; COOMIOAAThH MpaBuiia 6€30MacHOro Tpyaa
IIpU [IPOBEJIEHUH HCCIIEI0BaHUI B paMKax y4eOHOTO 3KCIIEpUMEHTA U
yueOHO-UCCIIEIOBATEIbCKOM  AEATENbHOCTH € HMCIOJIb30BaHHEM




IU(PPOBBIX  W3MEPUTEIBHBIX  YCTPOHCTB W JJAOOPaTOPHOTO
000pyIOBaHUs

ChopMupoBaHHOCTE  yMEHHMI  aHAIM3UPOBATH M OIEHUBATh
MOCNEACTBUSL  OBITOBOM W MPOM3BOACTBEHHOM  JI€ATEIBHOCTH
YeNloBeKa, CBSI3aHHOM ¢ (PHU3MUECKUMH MpOIecCaMH, C MO3UIUN
9KOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O palioOHAIbHOM
MPUPOJONONB30BaHUM, a TaKKe pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHU HAyKW W TEXHOJIOTMW Uil JAJIbHEHIIEro pa3BUTHS
YeJIOBEYECKOro 00IIECTBa

OBnageHne pa3IMYHBIMHM CcrlocobaMu  paboTel ¢ uH(pOpMarmen
(GU3MUECKOTO  CONEpKAHUSI C  HCIOJIb30BAaHHEM COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUH KPUTHUYECKOTO
aHaJIM3a ¥ OIIEHKH JIOCTOBEPHOCTH MOTy4aeMOi HHpOPMAIHH

10

ChopMHUpPOBAaHHOCT, YMEHHM MPUMEHSATH  OCHOBOIIOJIATAOIIHE
ACTPOHOMHUYECKUE TMOHATHS, TEOPUM M 3aKOHBI IS aHaiu3a |
00BbsACHEHHS (PU3UYECKUX TPOIECCOB, MPOUCXOAAIIMX HA 3BE3/1aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAJIAKTUUYECKON CpEAe; JBUKEHHUS
HeOECHBIX TeJI, SBOJIIOLMY 3BE31 1 Beenennon




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

O ®U3UKE
Kon Kon
pasaena/re |3jemeH | IlpoBepsieMblii 3JieMeHT coiep:KaHus
MbI Ta
1 MEXAHUWKA
1.1 KMHEMATHUKA
111 Mexannueckoe aABM)KeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO
o newxkenna. CucrteMa orcuéra
MarepuanbHasi TOUKA.
7 TpacKTOpHE
E€ pamiyc-BeKTop:
Fle)= (e ) e ) =(2)),
TpaeKTOpIIA,
O -
HepeMeIneHIIe: ;
1.1 | fepemememme 7 )
AT =7(t,)—r(t) =0 -1 = A
= (Ax, Ay, Az),
Ty Tb.
CroxeHne epeMeIneHHil:
An =4, +45,
CkopocTh MaTepUaIbHON TOUKHU:
_ AF —
U=—o =r =(U1_.U1_.U__).
Al |, '
Ax , .
v =— =X, . aHAJIOTHIIHO v, = y o U.=1ZI,.
1.1.3 AL - yooor s '
CIoxKeHIe CKOPOCTEll: &, =0, + 0, -
Brluucnenue nepeMenieHus 1 myTd MaTepUaIbHONW TOUKHU IIPH
NPSMOJIMHEHHOM JIBMKEHUH BJIOJIb OCH X IO TpaduKy
3aBUCUMOCTH Lx(t)
. _ Ap .,
YCKDPEHIIE MaTepHalIEHOI TOYKIL a = ﬁ_ =u = (ﬂ,. .1
I ' C
1.1.4
Au, F N r .
a =—2= =(uv,)’". aHaNOrI4HO a, = (v, )’, a.=(uv.)".
Af o - ' o '
1.1.5 | PaBHOMEpHOE NPSAMOJIMHENHOE JBUKCHHE:




x(t)=x,+v, t
v, (t)—v, =const

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKCHUE:

at
Xir)y=x, +uwu r+——
(1)=x, + U, 5

v (t)=uv, +at

a, = const

U _U-.

HPII IOBIDKEHINI B OTHOM HAIIPABICHHH IIVIE & = T‘ -

Y

r

CBoOogHoe majeHne. Y CKOpeHHue CBOOOTHOTO TaACHHUS.

(9] Xo {-
HBI/I)KQHI/IG TEJa, 6p0H_IeHHOFO o yrjiioMm o K ropu30oHTY:

".TI:FJ =X, tU,f=x +tU,cosa-f

7 al

) gr
‘ V(o) =y, +U, t+ hﬂ,}

g
e

=V, tUsine-f—

I-.J'|

[v,()=u,, =v,cosa
(0, (1) =v,, + 8,1 =U,sina—gr

-

gy

[g.=0

= const

T

gy
g

KpuBonunelinoe nerxenue. JBukeHne MaTepuaibHOM TOYKH 110
OKPY>KHOCTH.
VYrioBas U TMHEIHAasA CKOPOCTh TOUYKHU:
Vv=wR
IIpu paBHOMEPHOM JABUKEHUU TOUKH MO OKPYKHOCTHU
21
w=—=271
T
. LleHTpoCcTpeMHUTENBHOE YCKOPEHHUE TOUKHU:
_Vv _ 2
a,.= R =w R
. [lonHOE yCKOpeHue MaTepHaIbHON TOUKH

TBépI{OC TCJIO. HOCTYHB.TCJIBHOG H BpallaTCIIbHOC ABUKCHUC

TBEPAOIO Tena




1.2

TMHAMUKA

Nuepumansubie cuctembl otcu€ra. llepBeiii 3akon HreroToHa.

1.2.1
[IprHMn oTHOCUTENBHOCTH ['anuies
Macca Tena. [ImoTHOCTS BelecTsa:
1.2.2 p= m
\4
Cuna. [TpyHUMN Cyneprno3uiuu CUiI:
1.2.3 a ol
FpaBHo,/:[eI‘/’ICTB: F1+F2+" *
Bropoii 3akon HeroToHa: 11 MatepuanbHoi Touku B UCO
F=ma,
1.24 Ap=F At
npu
F =const
- —P—
‘Fii F 21
125 Tpetwnii 3akoH Hpr0TOHA 17151 MaTEpHAIIBHBIX TOYEK:
Fp==Fy
3aKOH BCEMHUPHOTO TATOTCHUS: CHJIBI TPUTSDKEHUS MEXKITY
TOYEUHBIMU MacCaMU PaBHBI
m,m
F=G—~
R
1.2.6
Cuna tspxectd. LleHTp TshkecTu Tena. 3aBUCUMOCTD CHIIBI TSDKECTH
OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
mg= GMm
(Ry*+h)’
Cuna ynpyrocrtu. 3akoH ['yka:
1.2.7 —
F =—kx
Cuia tpenusi. Cyxoe TpeHHe.
Cuiia TpeHUs CKOJIbKEHUS:
F_=uN
1.2.8 »=H
Cuiia TpeHus TTOKOSI:
F,<uN
Koaddurment tperns
JlaBnenue:
1.2.9 _F.
=5
1.3 CTATHUKA
o
1.3.1
F

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalICHUA:




IM| = F1, rne | — muiedo cuibl

F
OTHOCHUTEINIBHO OCH, IPOXOsAIIeH yepe3 TouKy O neprneHauKyIspHO
PUCYHKY

[enTp macc Tena. L{leHTp Macc cUCTEMbl MAaTEpPUAIIBHBIX TOYEK:

-

_myrtm,ryt..

ru.M. + +
132 m,+m,+...
B onHOpOAHOM 1OJIE TSKECTH
(g=const)
LICHTP MAcCC TeJa COBIAJIAET C €r0 UEHTPOM TSKECTH
VYcnosus paBuoBecus TBEpaoro tena B UCO:
1‘3.3 .;Ia:l"f'__jl!ff:_---:ﬂ
\F,+F,+...=0
1.3.4 | 3akon Ilackass
135 JaBnenue B xuakocTu, nokosiueiics 8 UCO:
- P=potpgh
3akoH Apxumena:
ﬁApx = : PBBITECH
1.3.6 €CJIM TEJO U KUAKOCTH mokoaTcs B MCO, To
FApx = pg VBbITECH
YcnoBue miaBaHust Tenl
1.4 3AKOHbBI COXPAHEHWA B MEXAHUKE
HMMiynsc MaTepUaIbHON TOYKHU:
1.4.1 & &
p=mv
HMItynbsc cuCTEMBI TEIL:
14.2 o3 &
P=pitp,t...
3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA:
B ICO
Ab:A(él+b2+"'):FlBHemHAt+ﬁ2BHemHAt+"'
B UCO , ecitm
1.4.3 a ol
Ap:A(p1+p2+...)=0
, €CIIH
1BHeLLIH+F2BHeLLIH+'”:0
PeakTuBHOE ABMKEHUE
1.4.4

F




Pabota cuiibl Ha MajOM NEepeMEeIeHUH:

.-1=|f*:|-|.-'lf|-cus a=F -Ax

1.4.5

o F
)
MOIIIHOCTD CHITBI:
€CJIH 32 BpeMs
At

paboTa CHIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
Ad
P=— =F-v-cosa
At|,
I —=

1.4.6

Kunernueckas sHEprus MaTepuaabHOU TOUKHU:
_mv'_p’
KHH 2 2 m
3aKOH N3MEHEHUS KMHETUYECKON SHEPTUU CUCTEMBbI
matepuanbibiXx Touek: B MICO AEkun = Al + A2 + ..

1.4.7

IloTreHuumanbHas SHEPrus:
JUISl TOTEHIIMAIIBHBIX CHJT

A,=E E
IloTeHnmanbHas SHEPrus MaTepUaIbHON TOYKHA B OJHOPOAHOM
T10JIE TSDKECTH:

1noTeHry — L TIOTeHL] —6 A E TIOTeHL|

E =mgh

TIOTEHL]
[ToreHnmanbHast SHEPTUs yNpyro aeGopMUPOBAHHOTO Teja:
2
k x

MoTeHr| )

E

1.4.8

3aKOH U3MEHEHUS U COXpaHCHUA MEeXaHUYeCKOU OHEPIUU:

Eyex = Byun T Encme:—m-u

B I[C:D ﬂ-E:]‘.ZE}{'. = *"ﬁLBEE.'{ HEMOTEHII. CHIT»
B IICD ﬂ.E},:Ex = {].. SCIII ABE.;‘_I;E HEIOTEHIL CHI [}

1.5

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

1.5.1

["apmoHnueckre KosiebaHUsl MAaTepUabHOM TOYKH. AMIUIMTYAA U
¢a3za xonebanuii. Kunemarnueckoe onvcanue:

x(f) = Asin or + o0, ).

v () =x',

a(f)=(v ), =—0xf) =a +ox=0,
IJIe X - CMEILEHUE U3 PABHOBECHS.
JluHaMu4eckoe onucaHue:

rac

. OTO 3HAYUT, YTO




DHEPreTUYeCKOe OINMUCAHWE (3aKOH COXPaHEHUS MEXaHUYECKOM
SHEPIUM):
: ol

2 2 2 2

CBs13b aMITUTYIBI KOJICOAHUIN CMEIEHUS MaTePHAIbHONW TOYKHU C
aMIUTUTYIaMH KoJieOaHui €€ CKOPOCTH M YCKOPECHHUS

v =04, a.  =oAd

mai

[Tepuon 1 yacToTa KoJIeOaAHUI:

2m 1
T e ey it g
o v
HCpI/IOII MaJIbIX CB060,Z[HBIX KOHe6aHI/II>'I MATCMATHYCCKOI'O
MasiITHUKA:

1.5.2 7
F=2n |—
g
[Tepuon cBOOOIHBIX KOJIEOAHUH MPYKUHHOTO MAasITHUKA!
i
T=2mn |—
1.5.3 | Boinyxaennsie konebanusi. Pesonanc. PezoHancHast kpuas
[Tonepeunslie 1 MPOAOTbHBIE BOJHBI. CKOPOCTh paCpOCTPAaHEHUS U
JUIMHA BOJHEI:
.5. v
154 A=vT=—
\%
Wurepdepentus u qudpakiys BOJH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHASI ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVJISIPHA S ®U3UKA
Mopenu cTpoeHMs rasoB, XUAKOCTEW W TBEpABIX Ten. Ilycts
TEPMOJMHAMHUYECKasl cucTeMa (Ten0) COCTOUT M3 N OJMHAKOBBIX
MoJieKyI1. Toraa KoJu4ecTBO BEIIeCcTBa
N m
v= N— =—
2.1.1 a H
rIe
NA
— 9ucao ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsI Macca BEIIeCTBa
2.1.2 TermnoBoe IBHKEHUE aTOMOB U MOJIEKYJI BEHIECTBA
2.1.3 B3anmMopaelicTBue yacTHI BelecTBa
2.1.4 | 1nddy3us. BpoyHOBCKOE ABMKEHHE
2.1.5 Mogaens uneanpHoro raza B MKT
CBsi3p MeXJy JAaBJIEHMEM M CpeIHEM KUHETHYECKOM >SHepruei
2.1.6 MOCTYIATEeILHOTO TEIJIOBOTO JABMKEHHUS MOJIEKYJ HACAIBHOTO raza

(ocHoBHOE ypaBHeHue MKT):




1 = 2 (mp*) 2
p=—mypw ' ="n-| —|=n-&__
3 0 302 ) 3 ™"

rae m0 — macca OTHON MOJIEKYJIbI,

N
n=—
\%

- KOHOCHTpalus MOJICKYJI

AoOcomotHas Temnieparypa: T =t +273K

CBs3p TeMIiepatypbl raza Co CpeqHEel KHHETHYEeCKOW SHepruei
[OCTYNATENbHOTO TEIJIOBOTO ABMXKEHHUS €r0 MOJIEKYJIL:

VYpasuenue p = nkT

2.1.10

Mogaens uaeanbHOTO ra3a B TepMOJUHAMUKE:

[ VpaBrernre Menzeteena — KiareAposa
| BepaskeHHe [T BHYTPEHHEH SHepIHH

VpaBHeHHe MeHeneesa — KianeiipoHa (IpHMEHIIMBIE

3aIIICcI):

pV=""RT =vRT =NkT, p=PRL
LL LL

BripaikeHiie U1 BHYTPeHHell SHepPIHH 0IHOAaTOMHOTO I

raza (IIpHMeHIIMEIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH [lanbToHa 7151 JaBJICHUS CMECH Pa3pEKEHHBIX Ta30B:
p=p;+p,+...

2.1.12

W3omporiecchl B pa3pekeHHOM Ta3e C IOCTOSHHBIM YHUCIIOM
MoJieKys1 N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):

nzorepma (T = const): pV = const ,

uzoxopa (V = const):

=const

NS

u3obapa (p = const):

=const

~N<

I'paduaeckoe npeacraBieHne u3omnpoueccoB Ha pV-, pT-u VT-
JIarpamMMax.
OO0beMHEHHBIN ra30BbIA 3aK0H:




ﬁzconst

JJIA TIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

HaCBIH_IeHHBIe n HCHACBIIIICHHBIC Maphl. KauectBenHas

2.1.13 | 3aBUCMMOCTHh IUJIOTHOCTM M JaBJEHUS HACHIIIEHHOTO Iapa oOT
TEMIEPATYPHI, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO Tapa
Brnaxxnocts Bo3myxa.

OTtHocuTeNbHAS BIAXKHOCTH!
2114 pePus(T) _ Pun(T)
Prscsapa (T) Prsconpapa (T

21.15 M3meHeHne arperatHbIX COCTOSHMM BEHIECTBA: WCIAPEHHE U
KOHJCHCAIIUs, KUTIEHUE JKUKOCTH

21.16 W3mMeHeHue arperatHbIX COCTOSHMM BELIECTBA: IUIABICHHE U
KpUCTAJUTH3AIUS

2.1.17 | IlpeoOGpazoBanue sHEpTHH B (ha30BBIX MEPEX0IaX

2.2 TEPMO/INHAMUKA

2.2.1 TermnoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 | BHyTpeHHss dHeprus

293 Tennonepenavya kak coco0 W3MEHEHUs BHYTpEeHHEH sHeprun 0e3
coBepiieHus padoTel. KOHBEKIHSI, TETUIONPOBOAHOCTD, H3JIYYCHUE
KosnuecTBO TEMIOTHL.

VY nenpHas TEII0EMKOCTDb BELIECTBA C:
224 —
Q=cmAT
VY nenpHas TeroTa napoodpazoanus L: Q = Lm.

2.2.5 | YnenpHas TeruioTa raBieHus A: Q = Am.

VY penpHas TemI0Ta cropanus Tommsa q: O = gm
DnemeHTapHas paboTa B TEpMOJIUHAMUKE:

22.6 A=pav
Beruncnenne paboTsl 1o rpaduky nporecca Ha pV-auarpaMme
IlepBbIil 3aKOH TEPMOAVHAMUKH:

297 Q12:AU12+A12:(U2_U1)+A12
Annabara:

Q12:0=A12:( U1_U2>:AU12

2.2.8 | Bropoii 3akoH TepMoanHaMuku. HeoOpaTtumble nporecchl
[TpuHuMne! gecteus TennoBbix MamuH. KIT/L:

229 | |- Hawm _ uar 1Or| _ ;[0

Ql—ta.rp Quarp Qua.rp
MakcumanbHoe 3Hauenue KIIJI. [ukn Kapno:
2210 | maxm =My :M: Y
o i T, T

HATD HATD




2.2.11

VYpaBHEHHE TEIIOBOTO OanaHca:

Q,+Q,+Q,;+...=0

OJIEKTPOAMTHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

OnekTpu3anys Tel U e€ MposBIeHUs. DIeKTpudeckuil 3apsa. Jpa
BUJA 3apsaa. OJIEMEHTApHbIM 3JIEKTpUYECKU 3apsa]. 3aKoH
COXpaHEHHs AIICKTPUUECKOr0 3apsijia

BzaumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJJHOPOJIHOM BEILIECTBE C TUAICKTPHUUECKON MPOHUIIAEMOCTHIO

£
-|4’j’1_ 1

£ dmeg, 17

B

.,{:l'_l

4

q

F=Fk

Onekrpuueckoe nojie. Ero gelictBue Ha 3J€KTpUUECKHE 3apsibl

Hanpsk€HHOCTD 3EKTPUYECKOTO MOJIA:
ol F
E=

qnpoﬁﬁmﬁ

ITone TouyeuHnoro 3apsna:

—1. 4
E =k

r

Y

OIHOPOJHOC II0JIC:

E =const
KapTunel 1MHUN HanpssKEHHOCTH ATUX TOJISH

HOTeHHHaﬂLHOCTB QJICKTPOCTATHYCCKOI'O IT10JIA.

Pa3HoCTh MOTEHIIMATIOB M HANIPSDKCHHE:
A12:Q(¢1_¢2):_QA¢:QU-

HOTCHHI/IaHLHaH BHGPFHH Sapﬁ)i[a B 3HeKTpOCTaTI/I‘{eCKOM I10J1C.

W=q¢
A=—AW
HOTeHHI/IaJ'I BJIGKTpOCTaTI/I'-IeCKOFO I10J14:

_w
¢_q

CB3b HaprDKéHHOCTI/I ImoJi1 MW PasHOCTH TMOTCHIUAIOB JId
OJIHOPOAHOTO AekTpoctarnyeckoro nosst: U = Ed

ITpuHIUII CyNIEPIIO3ULIUMH DJICKTPUYECKUX ITOJICH:

E:E1+E2+...,¢:¢1+¢2+...

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

VYcenoBue paBHOBECHUS 3apsAI0B: BHYTPHU IIPOBOJHUKA
E*=0

, BHYTpPH M Ha IOBEPXHOCTH NPOBOJHUKA (¢ = const

JUDNEeKTpUKKA B AJIEKTPOCTATUYECKOM TMoje. JludnekTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA €

3.1.9

KonneHncarop. D5ekTpoéMKOCTh KOHIEHCAaTOopa:

c=41
U




DIEKTPOEMKOCTb TUIOCKOTO KOHJIEHCATOPA!

£¢g,S c
=& 0

C=
d

3.1.10

[TapannensHOE COEAMHEHHE KOHAEHCATOPORB:
q=q,+q,+...,U,=U,=..., Cmpm—C1+C2+...
HOCJIGZ[OBaTeHI)HOG COCAMHCHNEC KOHACHCATOPOB!:

1 1.1
=—+—+...
C.. C, C,

10CJ1

U=U,+U,...,q;=q,=...,

3.1.11

OHeprust 3aps>KEeHHOr0 KOHJIEHCaTopa:
2
q

2
w=aU_CU'_q
2 2 2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cwuiia Toka:
|
At A —sl)

ITocTostaHEIN TOK: | = const
Jlnst mocrostHHOTO TOKA = It

322

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3akoH OMa Ju1s yyacTKa LeMu:

12U
R

324

DNEKTPUUECKOe CONPOTHUBIICHHWE. 3aBUCHUMOCTb CONPOTUBIIECHUS
OJIHOPOJIHOTO MPOBOJAHMKA OT €ro JJIMHBI U CE€YEHUs. Y IeNbHOE

COIIPOTUBJICHHUE BCIICCTBA.

I
R=pL
P

3.2.5

Ucrounuku Toka. J1C UCTOUHMKA TOKA:
A

E — CTOPOHHUXCHUJT

q
BHyTpeHHee conpoTuBIeHHE HCTOYHUKA TOKA

3.2.6

3axon Oma Ju1st MOTHOM (3aMKHYTOM) anekTpudeckoit nenu: E = IR
+ Ir, otkyna

E.r
= R

3.2.7

[TapannensHOE COeTMHEHUE POBOHUKOB!
[=I1+12+.,Ul=02=.,,

R R, R,

napaut




[TocnenoBarenbHOE COEIUHEHUE IPOBOJHUKOB:
U=Ul1+02+.,11=12=_,,
R .,=R,+R,+...

T10CJT

3.2.8

PaGota snexkrpuyeckoro Toka: A = [Ut.
3akoH [[oyins — Jlenna:
Q=I'R
Ha pesucrope
2

R:Q:A:Ith:IUtZ%t

3.2.9

MOH_IHOCTB OJICKTPHUYECKOI'0 TOKA:
Ad .
P=—0 =1IU
Ar Ar—l
TerioBass MOIITHOCTh, BEIZIEIsIeMas Ha pe3ucrope:

p-rr-Y _1u
R

MoIIHOCTh HCTOYHHKA TOKA!

M"Tﬂ-ﬂt
p ="z _gy
At

Ar—0

3.2.10

CBOOO/IHBIE HOCHUTENHN 3JEKTPUUECKUX 3apsiioB B IPOBOJHMKAX.
MexaHu3MBl MPOBOJMMOCTH TBEPABIX METAJIIOB, PAcTBOPOB H
pacIuiaBoB ANIEKTPOJIUTOB, ra3os. [TomympoBOTHUKHY.
[ToynpoBOTHUKOBBIN N0

3.3

MAT'HUTHOE I10OJIE

3.3.1

MexaHnyeckoe B3aMMOAEUCTBHE MArHUTOB. MarHuTHOE IIOJIE.
Bektop MarmuTHOM mMHaykumu. [lpuHnun — cynepno3unuun
MarHMTHBIX NOJIEH:

B=B,+B,+...
JIuHMM MHOYKOUMM MarHUuTHOro nojs. KapTuHa jmMHMN MHAYyKIWAN

MAar"guTHOTI'O IIOJIA IIOJIOCOBOI'O H HOI[KOBOO6p&3HOFO IOCTOAHHBIX
MAarHuToB

332

OmnpIT SpCTeI[a. MarsuTHoe 1oJie IMPOBOJHUKA C TOKOM. KapTI/IHa
JIMHUHA HHAYKOWMW  MAriuTHOrO 1moOJIA  OAJIMHHOI'0  IpsAMOro
MMPOBOAHUKA U 3aMKHYTOI'O KOJIBIIECBOI'O IPOBOAHHKA, KATYIIKH C
TOKOM

333

Cuna Amnepa, e€ HalpaBJIeHUE U BEJINYMHA:
F ,=IBlsina
, TJIe 0. — YTOJI MEXX/y HarpaBJIeHUEM ITPOBOIHUKA  BEKTOPOM

B

334

Cwuuta JlopeHiia, e€ HalpaBICHHE U BEJIMYHHA:
F,,= | q | vBsina
TJIe 0. — YTOJl MEX/y BEKTOpaMu

\%




B
. JIBI/I}KeHI/Ie 3ap$[>1<eHH0171 JaCTHUIIbI B OTHOPOAHOM MAardiMTHOM I10JI€

3.4

OJIEKTPOMATHUTHA A MHAYKIA

3.4.1

[ToTok BeKTOpa MArHUTHON UHYKIIVH:
® =B, S=BScosa

B

7
4
<P

34.2

SIBneHue sanekTpoMarHuTHON MHAYKIMHU. DJ1C nHayKumu

343

3aKOoH AMEeKTpoOMarHuTHOM nHAYKIKu Dapaes:

AD
E=—+
Af

344

O/1C uHAYKIHMH B IPSIMOM MTPOBOAHUKE JTTMHOM |, IBYOKYIIEMCS CO
CKOPOCTBIO

']

1%

(vLil)
B OJTHOPOTHOM MarHUTHOM Iojie B:
| E; | =Blvcosa

, TJIe 0. — yToJl MeXly BEKTOpoM B 1 HopMaibio

n
K IUIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI
luv
; €ClIn
| L g,u, 10
| E; | =Blv

345

IIpaBuno JleHna

3.4.6

NHIyKTUBHOCTD:

L=—
I

,umu © = LI
Camounaykuus. 9JIC caMOUHIYKIUU:

E,;—LEL ——II"
At |,

ol [

i

1)

3.4.7

3HepFI/I$I MArauMTHOTIO ITOJIA KaTyIIKU C TOKOM:

LI
W=




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebartenbubiii  koHTyp.  CBOOOOHBIE  AJIEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM KoJieOaTebHOM KOHTYpE:

(1) =G S0 O + @y

{I FIEN r ; W . W
(1) =g, =g, cos( ot +q;) =1 cos(wf +qp)
®opmyna Tomcona:

T=2nvLC

21

W=—=—7rm—
T +JLC

, OTKy/1a

CBs13b aMIUTUTYIBI 3apsiia KOHACHCATOPA C aMIUTUTYION CHUITBI TOKA
npyd CBOOOIHBIX D3JIEKTPOMATHUTHBIX KOJEOAHHSX B HACATHHOM
KOJIE0ATEIIbHOM KOHTYPE:

3.5.2

3aKkoH COXPAHCHUS SHCPIUU B UACAJIBbHOM KoJIe0aTeIbHOM KOHTYpC:

3.53

BLIHy)KI[eHHBIe QJICKTPOMAT'HUTHBIC koJsieOanus. Pe3onanc

3.5.4

[Tepemennniii Tok. IIpomsBoacTBo, mepemada W mOTpediieHHE
AIEKTPUYECKON SJHEPTUHU

cu' L' _cu’_ LI’
2 2 2

mEE — const.

3.5.5

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3auMHass opueHTanus
BEKTOPOB B 3JIEKTPOMATHUTHOMN BOJIHE B BaKyyMe:

E1LBLlc

3.5.6

[Ixama 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsamonuHeitHOE pacpoCTpaHEHHWE CBETa B OJHOPOJHOM cCpeje.
Toueunslil ucTOYHUK. JIyu cBeTa

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p
alp

S




3.6.3

ITocTpoenne n300pakeHMi B TNIOCKOM 3epKaJie

3.6.4

3aKOHBI IMPEJIOMIICHUA CBETA.

[Ipenomienue ceera:
n, sina=n,sinf.

AOCOIIOTHBIN TOKa3aTelb NPpECIOMIICHUSA:

OTHOCUTENBHBIN NTOKA3ATENb IPETOMIICHHUS:

n \%
_ M vy
nOTH____

n. v,

Xox J1ydeil B ipusMe.

2

1.-__ — 1_-: . ”_:i_. = J;l: b

COOTHOIIIEHHE YacTOT M COOTHOIIEHUE JIJIUH BOJIH MPU TEPEeXoie
MOHOXpPOMAaTHYECKOTr0 CBE€Ta 4Yepe3 TpaHully paszjiena JIBYyX
ONTHYECKUX CPE/I:

3.6.5

n,<m, n,

Op

[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIii yroi MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
sina,,, = L. n
n n,

OTH

3.6.6

C06Hpa101une " PpaCCCHUBAIOIINC JIMH3bI. Tonkas nuH3a. (DOKYCHOC

PacCTOSIHUE U ONTUYECKAsl CUJIAa TOHKOM JIMH3BI:
1
D=—
F

3.6.7

®opmyJia TOHKOM JIMH3bL:

Q|
=
T

YBenuuenue, JapacMoe JIMH30M:




d
d T~
»
H F
PN h
R o
B ciyyae paccenBaronie JMH3bI:
DO0=F= 1 0,
D
3.6.8 h
H d
XoJ Jyda, MPOLIEANIEr0 JUH3Y I0Jl MPOM3BOJIBHBIM YIJIOM K €€
r1aBHOM onTuueckoil ocu. IlocTtpoeHue u300pakeHH TOYKU U
OTpe3Ka MpsSMOW B COOMpAIOIIMX U PACCEHBAIOIIMX JHMH33aX M UX
cUcTeMax
36.9 doroanmapar kKak onTtuyeckuit mnpubop. I'ma3z kak onTuueckas
o cucreMa
Wutepdepenus  cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJII0/IEHUS] MAaKCUMYMOB U MUHUMYMOB B MHTEp(EpEHLHOHHON
KapTUHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX UCTOYHHKOB:
A
3.6. MAKCIIMYMET — A=2m—, m=0,+1,£2.+3
vl
MITHIIMYMBET — A=(2m+1)—, m=0,£1,£2 £3_ ..
2
Hudpakuuss  cBera. Judpakmumonnas  pemérka.  YciaoBue
HAOIO/IEHUST TJIABHBIX MaKCUMYMOB TpPH HOPMAJIBHOM TaJICHUU
3.6.11 | MOHOXPOMATHUYECKOTO CBETAa C AJUHOW BOJIHBI A Ha pEméTKy C
nepuojoM d:
dsing,=mA,m=0,+(—1,+{—2,+(—3,...
3.6.12 | lucniepcus cBeta
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBO! IV AJIN3M
4.1.1 | I'mnoresza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®doToHbl. DHEeprus GoToHa:
4.1.2

E=hv=h)\—C=pc




WNmnynbe ¢poTona:

_E_hv_h
c ¢ A
4.1.3 | ®orordpdexr. Onbitel A.I'. Ctonerosa. 3akonsl hoTodddexTa
VYpaBuenue DitHmTeHa 1151 hoTodrddekra:
Eq)OTOHa =A BbIXO/a + EK]AH max ?
rae,
hc
4.1.4 E(bOTOHa:hv:T’
hc
ABLIXO,E[H = h va =5
Kp
mv’
_ max __
EKI/IH max — ) =e U3an
JlaBneHue cBeTa.
4.1.5 | JaBneHue cBeTa Ha IMOJHOCTHIO OTPAXKAIOILYIO MOBEPXHOCTh U HA
ITOJIHOCTBIO MOMIONIAIOITY0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 IInanerapnast MoJieIb aTOMa
[Tocrynatel bopa. Msnydyenue u mnornomieHue (HOTOHOB HpuU
Mepexojie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JAPYTOW:
422 he
IIiI\r'r”_“? = - = |EPF - EH‘J
Y
JInnelyaTeie CIIEKTPBI.
CrekTp ypoBHEHN 3HEPruu aTomMa BOJA0POIa:
423
—13,63B
E =——, n=123 _
e
4.3 OU3MKA ATOMHOI'O APA
431 Hyxnonnas moznens siapa I'elizenOepra — MBanenko. 3apsan sapa.
e MaccoBoe uncio saapa. M3otonsl
PagnoakTHBHOCTE.
Anbda-pacnan:
A A4 4
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
432 P p-pacmiaz
A A 0~
zX2zaY + je+v,
[TozutponHsIi B-pacman:
XA Y+ e+ v,
['amma-usnydeHue
433 3aKOH paJIMOAKTUBHOI'O pacraja:




-t
N(t)=N,*2"

IIycTh m — Macca paiMOaKTUBHOTO BelllecTBa. Torma
—t

m(t)=m0>l<2T

4.3.4

S nepuple peaknuu. JleneHne u CUHTE3 AP




YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

» ®usuka. Kosmebanus v Bonnsl, 11 kimace/ Makumes I'.4., Cunskos A.3.,
OO011ecTBO ¢ OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AkimoHepHOE
obmectBo «M3naTenscTBO «IIpocBelienne»

» ®m3uka. Mexanuka, 10 ximace/ Msakumes I'.41., CunaskoB A.3., O0mecTBO ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKIMOHEpHOE 00111ECTBO
«3narensctBO «lIpocsemenue»

» Gusuka. MonekynsipHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuies
I'.41., CunsikoB A.3., OO11ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Aknnonepuoe obiectBo «M3narensctBo «IIpocBerienne»

» Guszuka. Ontuka. KantoBas gusnka, 11 knacc/ Msakumes I'.5., CunskoB
A.3., O01IecTBO ¢ OrpaHUYEHHOMN OTBETCTBEHHOCTHIO «JIPODAY;
AxmmonepHoe obmiectBo «M3aarenscTBo «lIpocBemnieHne»

» dusuka. Dnekrpoaunamuka, 10-11 kmaceel/ Msakumes I7.51., Cunsakos A.3.,
OO611ecTBO ¢ OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AkimoHepHOE
obmectBo «M3naTensctBO «IIpocBerieHne»

» ®uzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuiit H.H. nox
penakiueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M31aTeancTBO
«IIpocseuieHue»

» Gusuka, 11 kimace/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBo
«ITpocsenieHue»

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJISA

https://m.edsoo.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HHTEPHET

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

https://phys10-vpr.sdamgia.ru/
https://phys11-vpr.sdamgia.ru/
https://phys-ege.sdamgia.ru/
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