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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeHEro 001Iero oopa3zoBaHus papadboTana
HAa OCHOBE TMOJOXKEHU U TpeOOoBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHOM nporpammsl, npeacraBieHHbIX B DI'OC COO, a Takxke ¢ y4€ToM
dbenepanbHOlt pabouell mporpaMMbl BocmHTaHuWs W KoHIENIuu mpernogaBaHus
yueOHoro mnpeamera «®dusmka» B oOpa3zoBaTenbHBIX Opranuzanusx Poccuiickoi
®denepanuu, peali3yoX OCHOBHbIE 00pa30BaTelIbHbIEC TPOTPAMMBI.

[Iporpamma 1o ¢usuke ornpeaenser o0s3aTelIbHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAECT PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh HU3YUYCHHUSI TEM M Pa3JeioB
y4eOHOTO MpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBA3EH,
JIOTUKHM y4eOHOTO MpoIlecca, BO3PACTHBIX 0coOOeHHOCTeH oOyyarouxcs. [Iporpamma
1o ¢u3nke JaET MPEACTABICHUE O LEJISX, COIepKaHUU, OOIIeH cTpaTeruu 00y4deHus,
BOCIIMTAHUS U PA3BUTHUS O0y4YalOIIUXCs CpeacTBaMu yueOHoro mpeameta «Duznkay
Ha yriayOJ€HHOM YpPOBHE.

N3ydenne kypca Qu3nKd yriayOoJEHHOTO YPOBHS TMO3BOJISIET pPEaIM30BaTh
3a/lauu po(ecCHOHaIBLHON OpUEHTAIlMU, HANpaBJICHO HAa CO3JaHHE YCIOBUHM s
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOyyarommcsi, KOTOpblE HEOOXOIMMBI I MPOJOJDKEHHUS 00pa3oBaHUsl B
opraHu3ainusx MpodecCHOHATBLHOTO O00pa3oBaHMS IO  Pa3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIIUATbHOCTSIM.

B nporpamme no ¢gusuke onpenenstorcs IIaHupyeMble Pe3yiabTaThl OCBOCHUS
Kypca (u3MKu Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JMYHOCTHBIE,
MeTanpeaMeTHble,  TpeaMeTHble  (Ha  yriyOnéHHoM — ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOM JUIsi  pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METANpeIMETHBIM UM MPEAMETHBIM pe3yjbTaTaM OOy4YarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (GU3UKe Ha YPOBHE CpeaHEro o0Iero oopa3oBaHus Ha yriyOJIEHHOM
YPOBHE, SIBJISICTCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

MJIaHUPYEMBbIE pPe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha YyTiyOJIEHHOM YPOBHE, B
TOM YHCIIe TIPEIMETHBIE PE3YyJIbTATHI TI0 TOJIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

[Iporpamma 10 (¢u3MKe UMEET TMPUMEPHBIA XapakTep U MOXKET OBbITh
WCIIOJIb30BaHa YUUTEIAMHU (PU3UKH JIJI1 COCTABJICHUSI CBOUX PAOOUUX TTPOTPaMM.

[Iporpamma 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUUTEICH U
MPEOCTABISICT BOZMOKHOCTHU JIJI peaIM3aliK Pa3IMYHbIX METOANYECKHUX MOJIXO/I0B
K TIpernojaBaHui0 (U3MKU Ha YriayOJn€HHOM YpOBHE MPU YCIOBHU COXPAHCHUS
00s3aTENbHON YaCTH COJEPKAHUS Kypca.

®du3nka Kak Hayka o Hanbosiee O0IIMX 3aKOHAX MPUPO/Ibl, BBICTYIAsl B KAUECTBE
y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUU 00



okpyxaromem wmupe. UIkonapHBI Kypc QHU3MKM — CHCTEMOOOpa3yrolmuil s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIbKY (DPU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE IMPOLIECCOB U SIBICHUN, M3y4aeMbIX XUMHEH, Ouonorueu, Qpuandeckoi
reorpagueii 1 actpoHoMued. Vcnonbp3oBaHNe U AKTUBHOE IIPUMEHEHUE (PU3NIECKUX
3HAaHUU ONPENENNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TOJTYUYEHHUSI HOBBIX MAaTepHAIIOB
C 3aJaHHbIMU CBOMCTBaMH. W3yueHue (U3MKM BHOCHUT OCHOBHOM BKJIAJ B
(opMUpOBaHHE  €CTECTBEHHO-HAy4YHOHM KapTUHBI MHpa oOOydwaroumierocs, B
(opMupOBaHHE YMEHUN NPUMEHATh HAYYHBI METOJ MO3HAHUS NPU BBINOJIHEHUN
UMU YYEOHBIX UCCIIEIOBaHUII.

B ocHOBy Kypca (pu3uKH Ha YpOBHE CpPEAHEro OOIIEro 0Opa3zoBaHUs MOJIOKEH
pAI UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISICTCA JIOTUYECKU
3aBEpUIEHHBIM, OH COJIEP’KUT MaTepuan U3 BCEX Pa3AeNoB (PU3MKH, BKIIIOUAET Kak
BOITPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B CcoOOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopud. Benymmm B Kypce  sBIseTcA
(opMupOBaHUE NPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BELIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanusauus MTPEANoaracT HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHMAa (U3UUYECKONM HAYKH, OCMBICIIEHUE CBS3U PAa3BUTHUSA
(¢u3MKH ¢ pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUECKHUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢usuku yriayOiaéHHOTO ypoBHS
MPEANOIaraeT 3HaKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MIPUJIOKEHUHM U3YUYEHHBIX TEOPUHM U 3aKOHOB. [Ipy 3TOM paccMarpuBarOTCsS Ha YPOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Kkonocuszayuu peanusyercs IOCPEACTBOM BBEJIEHUS JJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJIOTMYECKUM MPOOJIeMaM COBPEMEHHOCTU, KOTOPhIE
CBSA3aHBl C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takxke OOCyX AeHHs MpodiieM
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U IKOJIOTUUECKONW O€30MaCHOCTH.

OcBoeHue cojaepkaHus MpPOorpaMMmbl MO (pU3MKE AOHKHO OBITH MOCTPOEHO Ha
MPUHIIMIIAX CHUCTEMHO-JIEATEIBbHOCTHOrO Mmoaxona. s ¢u3uku peanusanus 3TUX
NPUHIIMIIOB 0a3upyeTcsl Ha MCIOJb30BAHUU CAMOCTOSITEIBHOTO IKCIIEPUMEHTA Kak
MOCTOSTHHO JAefcTBYIOMIETO (pakTopa yueOHoro npoiiecca. Jjist yriyOaéHHOro YpOBHSI
— 3TO CUCTEMA CaMOCTOSATEJIBHOTO YYEHWYECKOIO AKCIIEPUMEHTA, BKIIFOYAIOIIETO
(poHTaJIIbHBIE  YYEHMYECKHWE OMbITHI IPU H3YYEHHMH HOBOTO  MaTepuaia,
nabopaTopHble pabOThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa Cocoba
peann3anuy GU3NYECKOTO NMpakTUKyMmMa. B mepBoM cilydae mpakTHMKYyM IPOBOAMTCS



mn6o B konue 10 m 11 kmaccoB, nuOO mocie MEpPBOro W BTOPOTO MOJYTOAMM B
KaKIOM M3 3THX KiaccoB. BTopoil cmocod — 310 mHTerpanus paboT mpakTUKyMma B
CUCTEeMY JJaOOpaTOpHBIX PabOT, KOTOPBIE MPOBOJISATCS B MPOLIECCe U3YUEHHS pas3zernia
(temsbr). Ilpu sToM monx paboTaMu MpakTUKymMa TOHUMAETCSd CaMOCTOSTENIbHOE
UCCJIeIOBAHNUE, KOTOPOE MPOBOAMUTCS MO PYKOBOJICTBY CBEPHYTOrO, 0OOOIIEHHOTO
BHJ1a O€3 MONIArOBON HHCTPYKIIHH.

B mporpamme 1o (Qu3umke cucTemMa yUYEHHYECKOTO  OKCIIEPUMEHTA,
nabopaTOpHBIX PabOT W MpaKkTUKyMa MpeJCTaBiIeHA €AUHBIM IepeyHeM. Bridbop
TEMaTUKH [JIi 3THX BUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIAETCS
y4aCTHUKaMU 00pPa30BaTEIbHOrO Mpoliecca MCXOAS U3 OCOOCHHOCTEH IMOYpOYHOIO
IJIAaHUPOBAHMST M OCHalleHus kabuHera ¢usuku. [lpm sTomM oOecneunBaercs
OBJIAJICHHE OOYYalOIMIMMHCS YMEHUSIMU TPOBOAUTH TPSIMBIE U  KOCBEHHBIC
U3MEPEHMsI, HUCCIIEIOBaHMs 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAENsSeTCsl PEIICHUI0 PAacYETHBIX M KaueCTBEHHBIX 3a/1ad.
[Tpu 3TOM 1151 pacyETHBIX 33729 MPUOPUTETOM SIBIISIFOTCS 33]]a9U C SIBHO 3aJJaHHON U
HESBHO 3a/IaHHOM (PU3MYECKONW MOJENbI0, MO3BOJIIONINE MPUMEHSATH H3yUYEHHBIC
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, TaK M HHTErpupys
NpPUMEHEHUE 3HaHUN U3 pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a7ad MPUOPUTETOM
ABJISIFOTCS 3aJ]aHUsl HA 00bSICHEHHE/TIpe/ICKa3aHne NPOTEKaHUs (PU3NUECKUX SBICHHM
Y TIPOLIECCOB B OKPY’KAIOIIEH *KU3HU, TpeOyrolue Bpi0opa PU3NUeCKOr MOJECTH IS
CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTeprabHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO Tpolecca Kypc (husuku yriayOoaéHHOro ypoBHS Ha ypOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aTbCs B YCIOBUSX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM MNOMKHO OBITH HEOO0XOAUMOE JabopaTopHOE
0o0opyi0oBaHuE JJIsl BHIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe Mo (pu3mKe yuyeHU4YEeCKUX
OTIBITOB, JIAOOPATOPHBIX PAOOT M pabOT MPAKTHKyMa, a TAKXKE JIEMOHCTPAIMOHHOE
0o0opyI0BaHUE.

JleMoHCTpaninoHHOE  000py/oBaHWEe (OPMHUPYETCS B  COOTBETCTBUU C
OPUHIAIIOM  MHUHUMAJIBHON  JOCTaTOYHOCTH M OOECIeurMBaeT  IOCTAaHOBKY
NEPEYUCIICHHbIX B IMporpaMMe IO (U3MKE KIIOYEBbIX JAEMOHCTpAaLUN AJis
UCCIICIOBAHUsI ~ M3yYaeMbIX  SIBJICHMH W  MPOLECCOB, OAMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe oOoOpynoBaHME ISl YUYEHMUECKHUX MPAKTHUUYECKUX pPadboT
GopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB M OOecleyuBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOyvarommxca. TeMaTnyeckue KOMIUIEKTHI
1abopaTOpHOTO 00OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM



WCIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU 1IETIIMU U3y4E€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIIOTCSI:

(opMUpOBaHUE HHTEPECA U CTPEMIICHUS O0YYAIOUINXCs K HAyYHOMY U3yUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE TMO3HaHMSA U (opMHpoBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;

(opMUpOBaHNME HAay4YHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YEHHs OCHOB
CTpOEHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

(opMupOBaHNE YMEHHH OOBSICHSTH SIBICHUS C HUCIIOJIB30BAHUEM (PU3MUECKHUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHUE MPEACTABICHUH O poad (GU3UKKA [Js Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymiei nmpodeccnoHanabHOMN
NEeATEIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOATOTOBKA K JAJIbHEWIIEMY OOYYEHHUIO B
3TOM HAINpPaBJICHUU.

JocTkeHrne 3THX 1ese oOecreunBaeTcs pEelIeHHEeM CIEAYIOIUX 337ad B
pouecce U3yyeHus Kypca GU3UKU Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

npuoOpeTEeHNEe CUCTEMbl 3HAHUNA 00 OOmMX (PU3UYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSAX, BKIIOYAsT MEXAHUKY, MOJEKYJSIPHYIO (DU3UKY, DJIEKTPOIUHAMUKY,
KBAaHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3UKHU;

(opMupoBaHHE YMEHUI NPUMEHATHh TEOPETUYECKUE 3HAHMS JJIsi OObSICHEHUSA
(¢usznyeckux SBICHUW B OPUPOJAE U JUISl NPUHATHSA TNPAKTUYECKUX PEIICHUH B
IIOBCEIHEBHOM KM3HU;

OCBOEHHE CIOCOO0B PEIICHUs Pa3IUYHbIX 337a4 C SIBHO 3aJaHHOUN (pu3ndyeckoin
MOJEJIbIO, 3aJad, MOAPa3yMEBAIOLUIMX CaMOCTOSTENbHOE CO3JaHue (HU3UUECKOU
MOJIEJIY, aICKBATHOM YCIIOBUSM 33/1a4, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB M MPHUHILMUIOB JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, MX BIUSIHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHMPOBAaHUA U TPOBEJCHUS
($U3MUEeCKMX  HKCIIEPUMEHTOB, aHalM3a W  HMHTEpHIpeTanuud  HUHPOpMalUH,
ONpENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM [UJI Pa3BUTHS YMEHHUN MPOEKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOM JIESATEIIbHOCTH;

pa3BUTHE MHTEpeca K chepam MpopecCuoOHAIbHON JAeATEIbHOCTH, CBSI3aHHOM C
bu3HKOA.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrinyOn€éHHBI YpPOBEHb
n3ydyeHus: yuyebHoro npenmera « Ousnka» Ha YPOBHE CpeIHETo o01ero oopa3oBaHus



BbIOMpaeTCsl 00yYarolMMHCS, IUIAHUPYIOIIMMHU TPOAOJDKEHHE O0pa3oBaHUA IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUYIECKOTO TTPOPIIIS.

Ha usydenue ¢usuxu (yriyOnéHHBIH ypOBEHb) Ha ypOBHE CpPEIHEro OOIIETro
obpazoBanus oTBoauTcs 340 yacoB: B 10 kmacce — 170 gyacoB (5 yacoB B HEJIENIO), B
11 xnacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe 1o (us3uke TmepedeHb JabopaTOpHBIX H
MPAKTUUYECKUX paboOT ABIAETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJIaeT BbIOOD
NPOBEICHUs] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOBI.

®uzuka — QpyHIaMeHTadbHas Hayka o mpupoze. HayuHblit MeTo Mmo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DOKCHepuMEeHT M Teopus B Tpoliecce MOo3HaHus mpupoabl. Halmronenue u
AKCIIEPUMEHT B (pU3HKe.

Croco6b1  m3MepeHnss (U3NYECKUX BEIWYWH (AQHAJIOTOBBIE W IH(POBHIC
U3MEpUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIC JTATYMKOBBIEC CUCTEMBI).

[TorpemHoctTn  u3MepeHuil  ¢u3nueckux  BenuuuH  (abcodtoTHas U
OTHOCHTEIIbHASA).

MopenupoBanue (QpU3MUYECKUX SIBJICHUW M TPOILECCOB (MaTepuUalibHas TOYKA,
a0COJIIOTHO TBEPAOE TEJO, UJIeANIbHAS KUJAKOCTb, UCATbHbIN a3, TOUCUHBIN 3apsi).
['mnoTe3a. ®U3nYECKUil 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u mecTo pusuku B popMUpOBAaHUU COBPEMEHHOM HayYHOU KapTUHBI MUPA,
B MMPAKTUYECKOU JICATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3MepeHne cuiibl TOKa U HAMPSKEHUS B IIEMU NOCTOSIHHOTO TOKA MPU MOMOILU
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1udpoBoii sadoparopueit mo ¢usuke. [Ipumepsl u3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4 MEXaHUKHU.

Panunyc-BekTop MaTepuadbHONM TOUYKH, €ro MPOEKIUU Ha OCU CHUCTEMBbI
KoopauHat. Tpaekropus.

ITepemelnienne, CKOpOCTh (CpeaHsii CKOPOCTh, MTIHOBEHHAs CKOpPOCThb) H
YCKOPEHHUE MaTepHaIbHOM TOYKH, MX MPOEKIMH Ha OCH CHUCTEMbl KOOPJMHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE JBHKEHHE. 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTE€pPUAIbHONW TOYKU OT BPEMEHH M UX
rpaduKy.

CBobOoHOE TmMajeHue. YCKOpeHHe CBOOOAHOrO TMajeHus. JIBMkeHue Tena,
OpOIIIEHHOTO TMOJi YIVIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKy.



Kpusonunennoe nsuxenne. [[BiykeHre MaTEpUaIbHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u  snmHedHas  ckopocTh. Ilepwog u  yacrtota — oOpalieHusl.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHM€HUMAIbHOE) M IOJHOE
YCKOPEHHME MaTepUaIbHON TOUKH.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IPOLIECCHI:  CIIUIOMETP,
JBWKEHUE CHAPSIIOB, LEMHBIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEIaul, CKOPOCTHBIE
JTUQTHL.

JHemoncmpayuu.

Mopnenp cHcTeMBbl OTCUETA, MIUIFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CnocoObl uccien0BaHusl TBUKEHU.

Nnnroctpanus npeaeinbHoro nepexoia i M3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUM C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnrogenue nBWXKEHHS Teia, OpPOUIEHHOTO IO YIJOM K TOpPU30HTY U
TOPU30HTAJIBHO.

HanpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME yTEH, TPAEKTOPHUM, CKOPOCTEN ABMKEHUS OJHOIO U TOTO K€ Teja B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBMKEHHSI C LEJIBIO ONpPENEJIEHUS MIHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs Ipy MPSIMOJIMHETHOM PaBHOYCKOPEHHOM JABWKEHUU 10
HaKJIOHHOW INIOCKOCTH.

HccnepoBanne 3aBUCUMOCTH IyTH OT BpPEMEHM TpPU PABHOYCKOPEHHOM
JBUYKEHUU.

N3mepenue yckopeHus: cBOOOJHOTO MajeHus (PEKOMEHI0BAHO HUCIIOJIb30BaHHE
udpoBoii 1abopatopun).

N3yuenue nBUKEHHUA Tella, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumoress
O NpsAMOW NPONOPLMOHAIBHON 3aBUCUMOCTA MEXIY MJaJbHOCTBIO MOJIETA U
Ha4YaJbHOM CKOPOCTHIO TEJIa.

N3yueHne HABWKEHUS Tella IO OKPY)KHOCTH C TIOCTOSHHOM IO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOJa OOpallleHUs] KOHMYECKOr0 MAasTHHUKA OT
€ro MapameTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hprotona. HuepumansHbpie cucteMsl otcu€ra. lIpuHuumn
otHocuTenbHOCTH [anmnes. HewHepruanbHble CUCTEMBI OTCU€Ta (ONpEAEIICHHE,
MIPUMEDPBHI).

Macca tena. Cua. [IpuHIUI CynIepIIO3HIIAK CHJL.

Bropoii 3axkoH HeroTOHA 17151 MaTepraIbHOM TOUYKHU.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJIECHTHOCTh TPABUTALIMOHHON U HHEPTHOM
MAacChl.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOIHOTO MaJ€HUsI OT BBICOTHI HaJl
MOBEPXHOCTBIO IIJIAHETHI U OT reorpapuueckoi mupoThl. J{BIKeHHE HEOECHBIX TEN U
MX CIIyTHUKOB. 3akoHbl Kermepa. I1epBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec tema, aBmxkymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHMs CKOJIBXEHUS U CUJla TPEHUS MOKOSI.
Koaddumment tpenunsa. Cuna conpoTUBICHUS NPU JBUKEHUU Tella B KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

JHasnenune. ['mapocrarnueckoe nasinenne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: ITOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

Habnronenue ABmKeHUS Tel B MHEPLMAIBHBIX M HEMHEPLUHUAIBHBIX CHCTEMAax
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kayenune nByX LOWIMHAPOB WM IIAPOB PAa3HOM MacChl € OJMHAKOBHIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHUE PaBHOJCUCTBYIOMIEH MPUIIOKEHHBIX K TEIY CHJI C MPOU3BEACHUEM
MaccChl Tejla Ha €ro YCKOPEHHUE B HHEPLMAILHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIMX B PE3YJIbTATE B3aUMOIECUCTBUSA TEIl.

HN3mepenune macc no B3anMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MTAICHUH.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenrie paBHOACHCTBYIOLIEH CHII TIPU JB)KEHUHM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHM JIBIXKEHHUS Opycka 1o
HAaKJIOHHOM INIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €ro MaccChl.



HccnegoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHMKAIOIIMX B NPYXUHE H
PE3MHOBOM 00pasiie, OT ux aedopMariuu.

N3yuyeHne ABUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, MEPEKUHYTOW 4EpeE3
NErKui OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIMYMHE YTIOBOTO KO3 (duUIIMEeHTa
3aBucUMOCTHU Frp(N).

Uccnenosanne IBMXEHUS OpycKa MO HAKIOHHOW IMJIOCKOCTA C MEPEMEHHBIM
KO3 (P PUIIMEHTOM TpEHHUS.

N3ydenune nBUAKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. I[locTynmarenbHOe M BpalllaTeIbHOE IBUXKEHUE
TBEpIOro Tenma. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. [lnedo cuibl
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY ci1oBuUsl paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHUH.

Jemoncmpayuu.

VY cIi10BUSsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3yyeHnne ycTOMUMBOCTH TBEPAOIO TeJA, UMEIOLIETO IJIOIIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanukxe.

NMnynbc MaTepralibHOM TOYKHM, CHCTEMBI MaTepHalbHbIX TOYeK. LleHTp macc
CHCTEMBI MATEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

NMnynbe cUIIbl 1 MU3MEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT wumIiynasca MarepuanbHOM TOuYku. [IpencraBiieHue 0 coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX MOJISX.

Pabora cumimbpl Ha MalloM M Ha KOHEYHOM IepeMenieHuu. I 'paduyeckoe
npeACcTaBieHuEe padOThl CUIIBI.

MoOIIHOCTb CHUJIBI.

Kunetndeckass »Hepruss MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU MATEPUAIIBHON TOUKHU.

[ToreHMabHBIE W HENOTEHIMAlIbHbIE CUJbl. [loTeHUManbHAs SHEprusl.
[ToTennmanbHas 3Heprus ynpyro aedopMuUpoBaHHOW MpykuHbI. [loTeHuuanbHas



DHEprus Tejaa B ONHOPOAHOM IpaBUTAUMOHHOM nose. [loTennuanbHas sHeprus tena
B TPAaBUTAMOHHOM II0JIE OJHOPOJHOrO Mapa (BHYTpM M BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHHYECKOW IHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHyum U4 MOCATBHOM JKHAKOCTH KakK CIICJICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MTUCTOJIET, THPOCKOI, (UTYpHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHHUE.

N3MepeHne MOLIHOCTYU CUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHbIE TpeBpalleHWs] KWHETHYECKOM W NOTEHUUAIBHOW JHEPTHM IpHU
JNEWCTBUU Ha TEJIO CUIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Tena no TOpMO3HOMY Iy TH.

N3mepenre cuiibl TATH, CKOPOCTU MOJEIH 3JIEKTPOMOOUIISE U MOIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

Hccenenoanue cCOXpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOIEUCTBUU.

N3MepeHne KHHETUYECKON YHEPTHUH TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHMS MOTEHIUAIbHOW YHEPrUu MPYKUHbI C pabOTOW CHIIBI
TPEHUSL.

Omnpenenenve pabOThl CHJIBI TPEHUS TPU JABMKCHUM Teja IO HAKIOHHOMN
IJIOCKOCTH.

Paznen 3. Mousiekyasipasi u3nka u TEpMOIAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OcCHOBHbBIE TMOJIOKEHUSA MOJIEKYyJIsipHO-KuHeTHueckoit Teopun (MKT), wnx
onbITHOE 0OocHOBaHue. Jnuddy3us. bpoyHoBckoe nBrkeHne. XapakTep ABUKEHUS U
B3aUMOJICCTBUS YaCTUIl BelIeCTBA. MoAenu CTpOEHUS ra30oB, )KUAKOCTEU U TBEPIBIX
Tel U 00OBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE ATHX Mojeneil. Macca u pazmepsl
MoJiekyn (atomoB). KonnuecTBo BemiectBa. [loctostHHas ABoraapo.

TermoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usMmepenus. Illkama
temneparyp Llenbcust.



Mopenp uaeasbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM: YACTHILIBI
rasza JIBH)KYTCSl XAOTHYECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie  3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomroTHaAs
Ttemriepatypa (mkana temneparyp KensBuna). 3axon Jlanbrona. M3ompoueccol B
UJCIbHOM Ta3e C TIOCTOSHHBIM  KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MIPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3b  MeXIQy  JaBJI€HUEM M  CpeJHEd  KHUHETUYECKOM  BHeprueu
MOCTYINATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HACAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HI€AIbHOTO Ta3a).

CBsi3b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpelHen
KMHETUYECKOW HEPTUEH MMOCTYIIATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHudyeckrue YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: TEPMOMETP,
O0apomeTp, MoIy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsskeHne MOJIEKYII.

Mopgenu KpUCTaIUINYECKUX PEMIETOK.

Habntonenue u ncciaenoBaHue N30MporeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenopanne mpouecca yCTAHOBIECHHUS — TEIUIOBOIO  pPaBHOBECUsA  IIpHU
TEII000MeHE MEXKy TOpsiueit U XOJIOAHOM BOJOM.

N3yueHne H30TEpPMUYECKOrO Mporecca (PEeKOMEHJOBAHO HCIOJIb30BAHUE
1upoBoit TabopaTopun).

N3ydenue n30X0pHOTo npoiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUM ISt
TEPMOJIMHAMHUYECKOW CHCTEMBbl. BHEmHHWE W BHYTpeHHHE mnapamerpsl. llapamerpsr
TEPMOJUHAMHYECKON CHCTEMBI KaK CPEJIHHUE 3HAYEHUs BEJIMYMH, ONHCBIBAIOIINX €€
COCTOSIHME Ha MHUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hauanmo  tepmoauHamuku. CaMmomnpou3BOJIbHAs — penakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogens uieanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPABHEHUN: YpaBHEHUE
MengeneeBa—KianelipoHa W BbIpAKEHUE [JI1 BHYTPEHHEH DSHEPIUU. Y CIOBUSA



NPUMEHUMOCTH  ATOM  MOJENM: HU3Kasg KOHUEHTpAUUs YacTULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue i BHYTPEHHEW SHEPrUU OJHOATOMHOTO HACAIBLHOTO
rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.

OnemeHTapHasi pabota B TepMoauHamuke. Brruncinenue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.

Termonepenaua  kak  cmoco® — W3MEHEHWS  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMMYECKOW  cucTeMbl  0e3  coBepuieHusi  pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnotel. TennoémkocTe Tena. YIenpHas W MOJSpHas
TEIUIOEMKOCTH BEUIECTBA. YpaBHeHHME Maliepa. YnenbpHas TEIOTa CrOpaHUs
TorMBa. Pacy€r KkonmuecTBa TEIIOTHI Tipu Temionepenaye. [lonstue 00
aauabaTHOM ITpoIiecce.

[TepBblii 3aKOH TEpMOIMHAMUKHU. BHYTpeHHsIs1 sHeprus. KoinuecTBo TEMIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBL.

BTopo# 3aK0H TEpPMOAMHAMUKH JJII PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOJAMHAMHUYECKON CHUCTEMBI MPOXOIUT €IMHCTBEHHAS
agnabara. AGCONIIOTHAs TeMIeparypa.

BTopoii 3akOH TEpMOAMHAMUKH JJIsl HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXKHO
nepesaTh TeIIOTY OT 0oJjiee XOJIOIHOro Tejia K 0oJjiee HarperoMy 0e3 KOMIIEHCAIUU
(Knaysuyc). HeoGpaTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[TpuHMIB! KecTBUs TeruioBbix MammyH. KIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKUE AaCIEKThl HMCIOJIb30BAHMS TEIUIOBBIX JBUTrareneil. TemioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHu4yeckre yCTPOMCTBA W TEXHOJOTHMYECKHUE TMPOIECChI: XOJOIUIbHUK,
KOHJUITMOHED, NU3CIbHBIA M KapOIOpaTOpPHBIA JBUTATENH, IMapoBas TypOuWHAa,
MOJIyYEHUE CBEPXHM3KUX TeMIepaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOIO HAcoca, YTHJIM3allUsl OMOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temneparypsl npu aanadbaTudeckoM paclIupeHuN.

Bo3snymnoe orauso.

CpaBHEeHUE YAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanne agnadaTHOTO IIpoIiecca.

KomribroTepHabie MOAENHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.



HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipouecca.

N3yyeHue B3aMMOCBSI3M SHEPIHMM MEXMOJEKYISIPHOIO B3aWMOJIECHCTBUSA U
TEMIIEPATYPbI KATIEHUS KUIKOCTEM.

Tema 3. Acpecammnwie cocmoanusn geujecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. McnapeHue u kumneHue. YaenabHas TEIioTa
napooOpa3zoBaHusl.

HacellieHHbIE 1 HEHACBIIEHHBIE MTapbl. KauecTBEHHAs 3aBUCUMOCTD TUIOTHOCTH
U JIaBJICHUSI HACBILIIEHHOTO Iapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABJIICHUS B JKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe tenmo. Kpucraminueckue u aMopHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiyioB. [lnmaBieHWe W KpuUCTaM3alus. YJeiabHas TEIUIOTa IUIABJICHHUS.
CyOmumarus.

Hedbopmanuu tBEpAOro Tena. Pactskenue u cxarue. Casur. Monayns FOHra.
[Ipenen ynpyrux nehopmanuii.

TeroBoe pacimMpeHue KUAKOCTEH W TBEPIBIX Tel, O0BEMHOE W JIMHEWHOE
pacupenre. AHTApMOHHU3M TEIUIOBBIX KOJIEOAHWW YacTUIl BEHIECTBA KaK MPUYHHA
TEIUIOBOTO PacCHIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEpPTUH B (pa30BbIX NMEPEX0OIAX.

VYpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHOCTHOE HaTskeHHE. KOdQPUIIMEHT NOBEpXHOCTHOTO HATSKEHHUS.
Kanmwuiapasie sBinenus. J[aBieHWe moa HMCKPUBIEHHOW ITOBEPXHOCTBIO KHUJIKOCTH.
®opmyna Jlamaca.

TexHnueckue ycTpoicTBa U TEXHOJIOTMUYECKUE MPOUECCHI: KUJIKHE KPUCTAILIIBI,
COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruoBoe pacmupeHue.

CBoiicTBa HaCBIIEHHBIX MAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepenre cuiibl MOBEPXHOCTHOTO HATSYKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanwnnsipusie siBieHus.

Mopeny HEHbIOTOHOBCKOM KUIKOCTH.

Crioco0bl U3MepeHUs BIAXKHOCTH.

Uccnenosanne HarpeBaHus U IJIABJICHUS! KPUCTAINTIMYECKOTO BEILIECTBRA.

Bunsr nedopmarimii.

Habmronenune manbix aedopmarimii.



Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenrie aOCONIOTHOM BIAXKHOCTH BO3JyXa M OIICHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ uiineHTa moBEpXHOCTHOTO HATSKCHUSI.

N3mepenne moayns FOnra.

UccnepoBanne  3aBUcUMOCTH  AedopMalii  pPE3UMHOBOro  oOpasna  oT
IPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaAMHKA.

Tema 1. dnexkmpuueckoe noe.

OnekTpu3anusi Ten W €€ TPOSIBICHUA. JJEKTpuueckud 3apsa. JlBa Buma
ANEKTPUYECKUX  3apanoB. IIpOBOAHMKH, [HUAJIEKTPUKA U MOJIYIPOBOJHUKH.
DIJIEMEHTAPHBIN NEKTPUUECKHUM 3apsil. 3AaKOH COXPAHECHUS AJIEKTPUUYECKOTO 3apsia.

B3aumopericteue 3apanoB. Todeunsie 3apsabl. 3akoH KylioHa.

DnekTpudeckoe nose. Ero neMcTere Ha 3JIEKTPUYECKHAE 3apsbl.

Hampsox€anocts  anexktpudeckoro  moisi.  [IpoOubiii  3apsn.  Jlunuwm
HANPSHKEHHOCTH 3JIEKTPUUECKOro NoJis. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[loTeHIMaNnbHOCTh 3JEKTPOCTATUYECKOrO0 TMOJs. Pa3HOCTh NOTEHIMANOB U
HanpspkeHue. lloTeHuuanbHas »HEprus 3apsga B JIIEKTPOCTATUYECKOM  MOJIE.
[ToreHuman snekTpocTaTudeckoro mojis. CBa3b HANPSKEHHOCTU TOJISI U Pa3HOCTH
NOTEHUIMAJIOB JUISl  DJIEKTPOCTATUYECKOro MoJii (Kak OJHOPOJHOTO, TakK H
HEOJTHOPOJHOTO).

[IpuHUMI Cyneprno3uLMK SJEKTPUUECKUX MOJIEH.

ITone Toueunoro 3apsiga. Ilose paBHOMepHO 3apspkeHHON cdepol. Ilone
pPaBHOMEpPHO 3apsDKEHHOro 1o o0béMy 1mapa. Ilome paBHOMepHO 3apsKeHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHBI JMHUN HaNpsHKEHHOCTH JTHX TMOJEeH U
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM T0JI€. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JIMBIIEKTPpUKHU B 3JIEKTPOCTATHUECKOM ToJie. J(ManeKkTpuyeckas MpOHUIIAEMOCTh
BELECTBA.

KonpeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. IJIEKTPOEMKOCTH IUIOCKOIO
KOHJIEHCATOpa.

[TapannensHOE coennHEHUE KOHIEHcATopoB. IlocnegoBaTenpHOE COEAMHEHUE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

JIBrKeHUE 3apsSKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.



TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAsl  3alllUTa, 3a3€MJICHUE  JJIEKTPONPHUOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IJIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Ban ae I'paada).

[IpoBOOHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTpPOCTaTUYECKAs 3aLIUTA.

Y CTpOWCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTB AJIEKTPOEMKOCTH TIJIOCKOTO KOHJAEHCATOpA OT IUIOMIAIN TUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiaKa v paspsiika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cujl B3aUMOJICHCTBUS 3apsHKEHHBIX TEJl.

Hab6nronenue npeBpailieHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
U3IIyYEHUSI CBETOANO/IA.

N3yuyeHnne npoTekaHusi TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIIUAJIOB (HAIIPSIXKEHUSI) TIPU MOCIEI0BATEILHOM
COCIMHEHUN KOHJEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcloBUsL CyIIECTBOBAHUS TMOCTOSIHHOTO JJIEKTPUYECKOrO ToKa. M CTOYHMKH
toka. Hanpspkerune U u DJIC &.

3akoH OMa JiJ1g yyacTKa ILemHu.

DJIEKTPUYECKOE CONMPOTUBJIEHHUE. 3aBUCUMOCTH COIPOTUBIICHUS OJHOPOIHOTO
MPOBOJHUKA OT €ro [JIMHbI M IUIOIIAAM TIONEPEYHOr0 CEUCHUsA. Y ICJIbHOE
COIPOTHUBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajuiebHOE, CMEUIAHHOE COEJAMHEHUE IPOBOJIHHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneil. [Ipasmna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUUECKOrO TOKa. TerioBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA. 3aKkoH Oma AJisi OJIHOM
(3aMKHYTOM) 5JIEKTpUYEeCKOM 1enu. MOIIHOCT, UCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.



KoHaeHcaTop B L€y MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI:  aMIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JUIsl pE3UCTOPA, JaMIIbl
HaKaJIMBaHUS U CBETOIUOAA.

3aBUCUMOCTbh COTMPOTHUBJICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI,
TUTOLIAAM TOMEPEYHOr0 CEUCHUS U MaTepuaa.

WccnenoBanue 3aBUCUMOCTU CHJIBI TOKa OT CONPOTHUBJICHUS MPU MOCTOSHHOM
HaIpsSOKEHUU.

[Ipsamoe m3mepenune D/]C. KopoTkoe 3aMbIKaHUE rajJbBaHUYECKOTO JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, PAKMUKYM.

HccenenoBaHue CMEIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoTUBIIEHNS TIPOBOIHHUKOB.

HccnepoBanne 3aBUCMMOCTM CHJIBI TOKA OT HaNpsDKEHUs A JIamIbl
HaKaJIMBaHUS.

VYBenuuenue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

NccnenoBanue 3aprucumoctd D/IC raibBaHUYECKOT0 AJIEMEHTA OT BPEMEHH IIpU
KOPOTKOM 3aMbIKaHHUHU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEIIN.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOW MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznuunvix cpeoax.

DOnekTpuyeckas  NPOBOAMMOCTb  PA3NIMYHBIX  BEUIECTB.  DJIEKTPOHHAs
IIPOBOJIMMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUuid TOK B Bakyyme. CBOIMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas u npuMecHas POBOJIUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B JIIEKTPOJUTAX. OJEKTPOJMTHYECKAS JTHCCOLMALNS.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.



DnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psia.
Paznuunbie T caMOCTOSTENBHOTO pa3psaa. Monnus. [Ina3zma.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TIa30pa3psIHbIe
JaMIIbl, 3JEKTPOHHO-ITy4YeBasg TpyOKa, MOJYIPOBOJHUKOBBIE NPUOOPHI: AHO/,
TpaH3ucTop, HOTOMOMA, CBETOANO/I, rajJbBaHNUKa, paUHUPOBAHUE MEIM, BHIIIJIABKA
AIFOMUHUSA, 3JIEKTPOHHASE MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTHUBJICHUSI METAIJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI ekTposinza Papazes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXaA.

CpaBHeHHE MPOBOAUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OIHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HaOnronenue aniexTposusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3uYeCKU NPAKTUKYM.

CnocoObl u3mepeHus PU3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX H3MEPUTENbHBIX NPUOOPOB M KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOGCOTIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3MUECKUX BEJINYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  M3MEPEHWM,  HCCIEAOBAHMN  3aBUCHUMOCTEU
(U3MUECKUX BEJMYMH, NPOBEpKa NPEIJIOKEHHBIX TUIoTe3 (BBIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUECKHUX pa3lenax «YUeHUYEeCKUI SKCIIEPUMEHT, JJaDopaTOpHbIE
paboThI, MPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢puzuku yriyon€HHoro ypoBHs B 10 kiacce ocylecTBIsIeTCs C
y4€TOM COJIEpKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMud MaTeMaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
no3HaHuA: sIBIICHUE, HayyHbIM (akT, runore3a, (Quanyeckas BeJIWYMHA, 3aKOH,
Teopusi, HAONMIOJIEHUEe, OKCIEPUMEHT, MOJICIUPOBAHUE, MOMAENIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, I pOoBast 1adbopaTopusi.

Mamemamuka: pemienye cucTeMbl ypaBHeHui. JInneitnas dyukius, napadosa,
runepOona, ux Tpaduku W CBoOiCcTBA. TpuroHomerpuyeckue (QyHKIIMU: CHUHYC,



KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. BEKTOPEI
Y UX IPOECKLIHUH HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanndeckoe ABWKEHHE B KUBOHM mpupoze, Auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHUW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpensl,
yTUiau3auus OHOOPraHMYECKOro TOIIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOW» U
ANEKTPOIHEPTHH, ITOBEPXHOCTHOE HATSHKEHHWE W KAWUIAPHBIC SBJIICHUS B IPUPOJE,
ANEKTPUYECKUE SBJICHUS B )KUBOU MPUPOLE.

Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIpHAs Macca, IOJy4eHHE HaHOMAaTepUaJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, XUAKOCTEH M Tra3oB, JKUJKHE KPUCTAJUIBI, JJIEKTPUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAss  JUCCOLMALMSA,  TAJbBAHWKA,  DJIEKTPOHHAs
MHKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3/yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBWKEHUM C MCIOJIB30BAHUEM MEXaHU3MOB,
YYET CYyXOro U KUJKOTO TPEHUS B TEXHHUKE, CTATUYECKHNE KOHCTPYKIUHU (KPOHIITEH,
peméTyarble KOHCTPYKIMH), HWCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHS MEXAaHUKH B
TE€XHUKE (TUPOCKOII, BOAOMET U JPYTHUE), IBUTATEIh BHYTPEHHETO CrOpaHus, HapoBas
TypOuHa, OBITOBOM  XOJOIWIbHHUK, KOHAMIIMOHEpP, TEXHOJOTUU IOJIy4YEHUs
COBPEMEHHBIX MAaTEpPUAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHUE AJIEKTPONPUOOPOB, Tra3opa3psaHbIe
JIAMIIbI, MOJTYNPOBOJIHUKOBBIE MPUOOPHI, FraIbBaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaMM KA.

Tema 4. Maznummnoe noe.

B3auMoeiicTBHE MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
none. Bektop MarHMTHOM MHAYKUWH. [IpMHIMI CyNeprio3uIMu MarHUTHBIX IOJIEH.
JIvHMY MarHUTHOW MHIYKIWH.

MarHutHoe nojie MPOBOAHUKA C TOKOM (IPSMOro MPOBOJHHKA, KAaTYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HanpaBlIeHUE U MOJYJb. [[BUKEHUE 3apsKEHHOW YaCTHUIIbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHa.

MarnauTHoOe 1noJjie B BeiecTBe. DeppoMarHeTuku, rapa- U IMaMarHeTHKH.

TexHHuecKkrne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECChl: IMPUMEHEHUE
MOCTOSSHHBIX MAarHWTOB, 3JICKTPOMArHUTOB, T€CTEP-MYJIBTUMETP, AJIEKTPOJIBUTATEIb
Axo0u, yCKOPUTETN JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.



Kaptrna nuHUi MTHAYKIIMT MAarHATHOTO ITOJIS TIOJIOCOBOTO M IMTOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuii MarHuTHON MHIYKIIUU OISl JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJBIIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3auMogeiicTBrE ABYX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Habmronenue aBrKeHUsI MyyKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMO qeHCTBUS SJIEKTPOU3MEPUTEIBHOTO TPUOOpPa MAarHUTOICKTPUUICCKON
CHUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopusvie padbomul, nNPAKMUKYM.

HccnegoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

HccnenoBanue nericTBrs NOCTOSHHOTO MArHUTA HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK Ha OCHOBE U3MEPEHUS CUJIBI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SlBneHne  BIEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
uaaykuu. OJIC wHAayknuu. 3aKkOoH DIIEKTPOMAarHUTHOM WHAyKuuu Papanes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTHM B LENH TIOCTOSIHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUMHAYKINH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHl: UHAYKIIMOHHAS NIE€Yb,
COJICHOM/I, 3alIUTa OT AJIEKTPU3ALMHU TEJI PU IBUKCHUU B MArHUTHOM TI0JI€ 3E€MJIH.

Jemoncmpayuu.

HaOnronenue siBieHUst 3JIEKTPOMarHUTHON MHAYKIIAHN.

Uccnenosanne 3aBucumoctd IJIC HMHAYKIMU OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

IIpasuio Jlenua.

[Tanenne MmarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHYKIIUU.

Uccnenosanne 3aBucumoctd ID/IC caMOMHAYKIMUA OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.



Uccnenosanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJISL.

Uccnenosanue sSBICHUS] CAMOUMHIYKIIUH.

CoOopka MoJIesr IEKTPOMarHuTHOT'O reHepaTopa.

Pa3gea 5. Koyie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

I'apmonunveckue kojeOanusa. KuHemaThueckoe W JIMHAMUYECKOE OIKCaHUE.
DHepreTUYecKkoe OMUCaHUE (3aKOH COXPAHEHHS MEXaHMYECKOW 3Hepruu). BriBoa
JTUHAMHYECKOTO0 OINMHCAHMUS TapMOHUYECKUX KOJICOAHMH M3 UX JHEPreTUYecKoro H
KHHEMaTUYE€CKOT'O OIMMMCAHMS.

Ammuinutyna u (asza konedbanuid. CBsi3b aMIUIUTYAbl KOJeOaHUN HMCXOTHOM
BEJIMYMHBI C aMIUTUTyAaMHU KoJIeOaHUM €€ CKOPOCTH M YCKOPEHHMUS.

[lepuon wm wyactora kojeOanuil. Ilepuos wmanbix CBOOOAHBIX KOJIE€OAHUMN
MareMaTU4eckoro MastHuka. llepuwon CBOOOIHBIX KOJ€OAHUNM MPY>KUHHOTO
MasITHHUKA.

[lonsiTue o 3aryxarouux kosieOaHuAX. BeIHyXIeHHbIE KojeOaHus. Pe3oHaHc.
PezonancHass kpuBas. BiusHue 3aTyxaHusd Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOAHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOIECChl: METPOHOM, YacChl,
KaydeJii, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoJie0aTeIbHOTO JIBHYKCHUS.

Habmronerne He3aBUCHMMOCTH TIeproAa MallbIX KojeOaHuW rpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxarolmux KoyieOaHWN M 3aBUCHUMOCTU MEPHOJa CBOOOTHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

UccnenoBanne konebaHuil Trpy3a HAa MACCUBHOW TIPYXKUHE C  IEJBIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUH NPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUI.

Habmonenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomsl, nPAKMUKyMm.

N3mepenue mnepuona CBOOOJIHBIX KOJEOAHWNW HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuenune 3aKk0OHOB JIBIKEHUS TeJla B X0JIe KojeOaHuii Ha ynpyroMm mojBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B PY>KUHHOM MAasITHUKE.

UccnenoBanne yObIBaHUS aMILTUTY bl 3aTyXarOITUX KOJICOAHUH.



HccnenoBanue BbIHYKIESHHBIX KOJICOAHUIA.

Tema 2. Inekmpomaznummnsle Ko1edanus.

Konebatenbupiii  koHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B
ujcealbHOM KosiebaTenbHOM KoHType. Dopmyna ToMcona. CBsi3b aMILTUTY B 3apsiia
KOHJIEHCATOpa C aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJICATHHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromue ANEKTPOMATrHUTHBIE KOJIeOaHMsl. BrIHyX/1€HHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

[lepemeHHBI1 TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIMTYAHOE U
NEUCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA M HANpsDKEHHUs MpU  pa3inyHOM  (opme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CunyconIanbHBIA TNEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
UHAYKTUBHOCTH B LENH CUHYCOMJAIBHOIO INEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsikxeHui.

WneansHblii  Tpancpopmarop. IlpousBoacTBO, Imepenadya U MNOTpeOJICHUE
ANEKTPUYECKON JHEPTHH.

DKOJIOTUYECKHE PHUCKA TpH TPOU3BOJACTBE 3NEKTpodHepruu. KymibTypa
UCII0JIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpPOMCTBA M TEXHOJOTWYECKHE IPOLECCHI: 3BJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIEpeIay.

Jlemoncmpayuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTbh YacCTOThl CBOOOJHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHUI.

Mopeib 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoiHyXIeHHbIE CHHYCOMIaIbHbIE KOJIEOaHMsI.

Pesuctop, karymika HUHAYKTUBHOCTH M KOHJIEHCATOP B IIEMH MEPEMEHHOI0 TOKA.

Pe3onanc mnpu 1OCIENOBAaTENbHOM COCIWHEHUU PE3UCTOpa, KATYUIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpolicTBO M IPUHITUT IEUCTBUS TpaHCHOpMaTOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue INEPEMEHHOIO TOKa Yepe3 IOCIEI0BAaTEIbHO COEAUHEHHBIC
KOHJIEHCATOp, KaTylIKy W PE3UCTOP.

Habmoienue 31eKTpoOMarHiTHOTO PE30HAaHCa.

NccnepoBanue paboThl HCTOUHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmpoOMaHUMHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS UX pacnpocTpaneHus. Ilomepeunsle u
MPOJIOJIbHBIE BOJIHBL. Ilepuona, CKOpOCTh pacnpoCTpaHEHHs U JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpaXCHHE, IPEIOMIIEHHE, HHTeppepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJIHBI. YCIOBHUS M3IY4YEHUs DIIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTas BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXXEHUE, IPEIIOMIICHUE, MOJIAPU3aLns,
UHTEephEpEeHIUS U TUPPAKIUSL.

[Ilkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHue >IeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

IIpuHIMITBI pagUOCBA3H U TeNEBUIEHU. Paqnonokamnus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl.

TexHnueckue yCTpPOMCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajiap, paauoNpuEéMHHUK, T€IEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue M pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habuntoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnn u qudpakiini MEXaHUYECKUX BOJH.

AKYCTHYECKHI pE30OHAHC.

CBouCTBa yabTpa3ByKa U €r0 IPUMEHEHHE.

HabntonieHue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

WccnepoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPETOMIICHUE,
noJigspu3anus, 1uppaxkuus, UHTEpPEpEeHIIHS.

OGHapy>xeHue nHPpakpacHoro U yiabTpahroIECTOBOTO U3ITYUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCcTpaHEHUE CBETa B OJHOPOJAHON cpene. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue m300pakeHHil B
iockoM 3epkaiie. Cpepuueckue 3epkana.



[Ipenomiienne cBeta. 3aKOHBI MpPEIOMIICHHS cBeTa. AOCOIIOTHBIA MOKa3aTesb
npenomieHuss. OTHOCUTENBHBIN TMOKa3aTeNlb MpesnoMieHus. [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOILIECHUE JUIMH BOJIH IIPU NEPEX0JE MOHOXPOMATHYECKOTO CBETA YEpe3
TpaHuIly pa3zena AByX ONTUYECKUX CPEl.

Xop mydeit B mpusme. ucnepcus cBera. CnoxkHbli coctaB Oenoro cBera. LBer.

[lonHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbpIl yrosl IOJHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniue u pacceuBaromiue auH3bl. ToHkas nuH3a. DoKycHOE paccTosHuE
U ONTHYECKas CHjia TOHKOM JIMH3bI. 3aBUCHUMOCTbh (POKYCHOTO PACCTOSIHUS TOHKOU
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIoMIICHUS.

@opmyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, IPOLICAIIEro JIMH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckol ocu. IlocTpoeHue wu300pakeHM TOYKM U OTpe3Ka MpsSMOMl B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTtuyeckue npudopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak onTuyeckas
cucTeMma.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas onrtuka. ntepdepenuus ceta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJI0ICHUS] MAaKCUMyMOB 1 MUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX
KOTE€PEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYecKnX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. udpakunonHas pemérka. Y cioBue HaOIIOASHHS TI1aBHBIX
MaKCHUMyMOB TIIpU MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JUPPAKIUOHHYIO
PELIETKY.

[Tonsapu3zanus ceera.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: OYKH, JIyna,
nepuckon, ¢oToarnmnapaT, MHUKPOCKON, NPOEKIMOHHBIN anmnapar, MNPOCBETICHHE
OITHKH, BOJIOKOHHAS OINTUKA, TU(PpaKIIMOHHAsS penIeéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npeoMIeHNs CBETA.

Habnronenue nojHOro BHyTpEHHET0 oTpakeHusi. Mojieb CBETOBO1A.

HccenenoBanne xoa CBETOBBIX IIYYKOB 4epe3 IIIOCKOINAPAUIENbHYIO TIJIACTUHY
U [IpU3MY.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdhepeHny cBeTa.

Habumoienue 1BETOB TOHKUX IMIIEHOK.

Ha6nronenue nudpaxiuum ceera.

N3ydenune nudpakiiMOHHON peIIETKH.



Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcnu cBera.

Hab6nronenue nonspusanuu cBeTa.

[IprmeHeHnE MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nokasarens NpeJOMIICHHS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIeCTBa (Ha IpUMEpe
KUJTKUX JIMH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyuyenue n300paXkeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JTMH3bI.

[Tonydenne n300paxkeHusi B CUCTEME U3 IBYX JIUH3.

KoncTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJISIpU3aIUU CBETA.

N3ydenue noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenune naTepdepeHInm JT1a3epHOTO U3ITYUEHUS Ha IBYX LIETSAX.

Habnronenue aucnepcum.

Habnronenue u ucciaegoBanue uPppakiiuOHHOTO CIEKTpA.

N3MepeHne IIuHbI CBETOBOW BOJIHBI.

[TonyyeHue crekTpa H3Iy4YEHUS CBETOJAMOJIa MPU MOMOIIM JUPPAKITMOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHnLBI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKHU. [locTyarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBail. [IpeoOpazoBanus Jlopenna. YcioBue
NPUYUHHOCTU. OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH W
COKpaIlleHHE JIJTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C PHEPrue€ M UMITYJILCOM PEISTUBUCTCKONW YAaCTHUIIbL. DHEPIHs
MTOKOSI.

TexHudyeckre YyCTpPOWCTBA W TEXHOJOTUYECKHE TMPOIECCHl: CITYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3apsSXKEHHBIX YaCTHIL.

Y4eHn4eckuii SKCIIEpUMEHT, JIa0OpaTOpHBIC PaOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTHIl (TI0 GoTorpadusim
TPEKOB 3aPSYKEHHBIX YaCTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkyaaphno-801H0801 Oyanusm.

PaBHOBecHOE TemiioBoe W3NydYeHHE (M3IydeHHE a0CONIOTHO YEPHOrO Tena).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.



dororpdexr. Ompiter A. I'. CromeroBa. 3akonsl (oTodddekra. YpaBHEeHHE
Oiiamreiina st pororddexra. «Kpacnas rpanuma» gororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHWE CBETa Ha a0COIIOTHO MOTJIONIAIOUTYIO
1 abCOJIOTHO OTpakarollyto nosepxHocTs). OnbiThl [1. H. JIeOenena.

BomnHoBeie cBoiicTBa yactuu. BomHbl ne bpoins. [nvHa BomHbl 1e bpousa u
pa3Mepbl 00JIaCTH JIOKAIU3aluy JBMXKYILIEHCS yacTulbl. KopnycKyJIsspHO-BOJHOBOM
nyanusMm. Jludpakmus 31eKTpOHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHudt B Mukpomupe. COOTHOIIEHUS HEOIpeAesIEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL: CIEKTPOMETP,
¢doTO37MEMEHT, (OTOAATUMK, TYHHEIbHBIH MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO.

Jemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBJICHUS  MOJYHPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

Uccnenosanue dpotopesucropa.

N3mepenue nocrosiaHoM [l1anka Ha ocHOBe HcciienoBanus GoTodddexra.

Hccnenoanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Quzuka amoma.

OnbITel MO WCCEAOBaHUIO CTpoeHUs artoma. l[lmanerapHas Mojenb aroMa
Pezepdopna.

[Toctynatel bopa. NU3nydenne u mornomieHue GOTOHOB MPHU MEPEXOE aToMa C
OJIHOTO YPOBHSI SHEPTUH HA JIPYTOH.

Buapl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHue cBeTa. Jlazep.

TexHUuecKkrue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenue nuHeRYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJHBI JJA3EPHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomusl, nPAKmMUKym.

Habmronenue nuHeHyaToro crekTpa.



HccnenoBanune cnexkrpa pa3peKEeHHOrO aTOMAapHOTO BOAOPOJA M HU3MEpPEHUE
nmocTossHHON PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACHIUY,

Hyxnonnas mopens siapa ['eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagmoaktuBHOCTh. Anb(a-pacnan. OIEKTPOHHBIN W TIO3UTPOHHBIN OeTa-
pacran. I'amma-n3nydeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PannoakTUBHBIE HW30TONBI B  IPHUPO/IE.
CBoiiCTBA HMOHM3UPYIOLIETO W3Iy4YEeHUsS. BIugHME pagHOaKTUBHOCTH HA JKHUBBIC
opranusmbl. EctrecTBeHHbIN QoH U3nydyeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sizipe. SAnepHbie cuibl. Jlegext Macchl sapa.

SAnepubie peakuuu. Jlenenue u cuHrte3 saep. SAnepHeie peaktopsl. [Ipobremsl
YIPaBJsIEMOT0 TEPMOSIIEPHOTO CUHTE3a. JKOJIOTMYECKUE ACTIEKTHI Pa3BUTHUS AIC€PHON
SHEPreTUKH.

MeToapbl perucTpanuy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHII.

DyHIaMEHTAIbHBIE  B3aUMOACHUCTBUA. bapuOHBI, ME30HBI W  JICNTOHBI.
[Ipencrasnenune o CrangaptHor Moaenu. KBapk-riaooHHas MOAENb aJpOHOB.

®usuka 3a npexaenamu CranmaptHod Moaenu. TémHas Marepuss U TEMHas
SHEprusl.

EnnHCcTBO pmznueckoi KapTUHBI MUpA.

TexHUuecKkre yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: T03UMETP, Kamepa
Buiibcona, simepHblii peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 6o0M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YacTUll (110 TOTOBBIM (oTOrpadusim).

Uccnenosanue paanoakTUBHOTO (hOHA C UCIIOIL30BaHUEM JIO3UMETPA.

N3yuenune normoiieHns 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

DTtanbl pa3BUTHSL aCTpOoHOMUU. [IpukiagHOE M MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (DU3UKK IS  OOBSCHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoapl  acTpOHOMHUYECKUX uccieqoBaHuil. COBpEMEHHbIE  ONTHYECKHUE
TEJIECKOTIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMUSI.

Bun 3Bé3gHoro nHeba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBIDKCHUE.

ConHeuHas cucrtema.

Counnrne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3I.

3BE3/1bl, UX OCHOBHBIE XapaKTEpUCTHUKHU. J[Marpamma «CHEKTpajJbHBIA Klacc —
CBETUMOCTb». 3BE3Mbl TJIABHOM IMOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —



CBETUMOCTB» JJISI 3BE3]] TJIABHOM IOCIIEIOBATENLHOCTH. BHYTpEHHEE CTpOEHNE 3BE3 L.
CoBpeMeHHbIE MPEJCTABICHU O MPOUCXOXACHUU MU 3Boiounu ConaHua M 3BE3.
DTamnbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. Ilonoxxkenume u aBwkeHue ConHia B
lamaktrike. Tunel ranakTuk. PaguoranakTuku M KBazapbl. UEpHBIE ABIPBI B siapax
TaJaKTHK.

Bcenennas. Pacumpenune Bceenennoii. 3akon XaO6ma. Paz0Oeranme ramakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE HU3ITyUECHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navniooenus.

HaGnronenust 3B€3qHOro HeOa HEBOOPYKEHHBIM IJ1a30M C HCMOJIb30BAHHEM
KOMITBIOTEPHBIX MPWIOKEHUHN JIJIsl ONPEACIICHUsI MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEeBEpHOIO MOJyIIapus U IPKUE 3BE3BI.

Habnronenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3uYeCKU NPAKTUKYM.

CnocoObl u3mepeHus PU3NYECKUX BEJIMYMH C HCIOJIB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3MUYECKUX BEITUYHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM,  HCCIEAOBAHUN  3aBUCHUMOCTEU
¢u3NUeCKNX BEJMYWH, TPOBEpKA TNPEIJIOKEHHBIX THUIOTe3 (BBIOOp U3 pador,
OMHCAHHBIX B TEMATUYECKUX pazjiesiaX «YUEeHHUYECKU dKCIEPUMEHT, J1a00paTopHbIe
paboThI, MPAKTUKYM).

Oo0o0maromee MOBTOPEHUE.

O6o0meHue U cucremMaTu3auus COJASpKaHUsS paslieloB Kypca «MexaHHukay,
«MonekynspHas ¢pu3MKa U TEPMOAUHAMUKAY, «IIEKTpoauHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CHIEIIMAIIBHONW TEOPUU OTHOCUTEIHHOCTH», «KBaHTOBas Pusnkay,
«DNEeMEHTBI aCTPOHOMUU U aCTPODU3UKI.

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLMATIBLHOM
U DTHYECKOM cepax IesITeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKU M aCTPOHOMUHU
B COBPEMECHHOM  HAy4YHOM  KapTUHE  MHpA, 3HAUYCHUE  OIUCATEIBHOU,
CUCTEMATU3HUPYIOIIEH, 0OBICHUTEILHON U MPOTHOCTUYECKON (YyHKIMA (hU3HUECKON
TEOpUHU, POJIb PU3HUECKONW TEOpUH B (POPMUPOBAHUM MPEACTABICHUN O (HU3UUECKOM
KapTUHE MHpPa, MECTO (DU3NUYECKON KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MesknpeaMeTHbIE CBS3H.



Nzydenne kypca ¢pusuku yriryonéHHoro ypoBHs B 11 kiacce ocyIecTBisieTcs ¢
Y4ETOM COAEP/KATEIbHBIX MEXKIPEAMETHBIX CBSI3€d € KypcaMHU MAaTEMAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnoie nOHAMUA, CEA3AHHbBIE C U3YYCHUEM MEMO0008 HAYYHO20
no3HaHuA: sIBIICHUE, HayyHbIM (akT, runoresa, (Qusnyeckas BeIWYMHA, 3aKOH,
TEOpHs, HAOJIOIEHUE, SKCIEPHUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPENTHOCTH U3MEPECHUM, H3MEPHUTEIIbHBIE TPHOOPHI, I poBast 1adbopaTopusi.

Mamemamuka: peuieHWE CUCTEMbl ypaBHEHUH. TpuroHomerpudeckue
(GYHKUMU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIeCTBO. BEKTOpHI M WX MPOEKIIMM HAa OCHU KOOPJUHAT, CJIOKEHHE BEKTOPOB.
[IpousBoanbie 3nemeHTapHbIX (QyHKUUK. Ilpu3sHaku m1oAgoOMs TPEYroJbHUKOB,
OTpeIeJICHHUE TUIOMAU TIIOCKUX GUryp u o0bEéMa Tell.

Buonocua: »>nextpuueckue SIBICHHS B JKUBOM MpHUpojE, KoseOaTenbHbIE
IBWKEHHUSIT B JKUBOM TpPUPOAE, HKOJIOTUYECKUE PHUCKU TMpPU TMPOU3BOJICTBE
ANIEKTPOSHEPIHH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaoIIEeW  Cpelibl,
yIbTPa3ByKOBas JUAarHOCTHUKA B MEAUIIMHE, ONTUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaH3.

T'eozpaghusa: MarHUTHBIE MTOJIIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA
36MHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOABUraTeNb SIkoOM, reHepaTop MEepeMEHHOro TOKa, WHAYKIMOHHAs IeYb,
JUHUM 3JIEKTpoNepenay, 3JIEKTPOJBUraTellb, pajap, pPaJuoNpuEMHUK, TEJIEBU30D,
aHTeHHa, TteiepoH, CBY-neub, yIbTpa3ByKOBas JWAarHOCTUKA B TEXHUKE,
MIPOCKIMOHHBIA amnmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHHKOBBIE
MPUEMHUKH, AJIepHasi JHEPreTUKA U SKOJIOTUYECKUE aCTIEKThI €€ Pa3BUTHSI.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJabTaThbl OCBOCHUS y4eOHOTO npeaMera «DU3nKay JOJIKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIMXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUU,  COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
ONbITa U OIbITA ACATEIIBHOCTU B IIPOLECCE pPeajv3alld OCHOBHBIX HAlPaBJICHUH
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCIIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e Cc(OPMUPOBAHHOCTh I'PAKIAHCKON MO3UIUU O0YYaAIOIIETOCs] KaK aKTUBHOIO
1 OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICYEIOBEYECKUX T'YMAHHUCTHUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTH B MHTEPECAX I'PAXKIAHCKOIO
oOlecTBa, ydacTBOBaTh B  CaMOYIpaBJIE€HUH B  00pa3oBaTelbHON
OpraHu3aluu;

e YMEHME B3aUMOJECHCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUU
¢ ux QYyHKIUSIMUA U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU ESATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA,;

e I[CHHOCTHO€ OTHOUIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, HJOCTHUKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,

e CIOCOOHOCTH OIIEHMBATH CHUTYAllMI0O M MPUHHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTU YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyLIETo.

3CTETHYECKOI0 BOCIIMTAHMS:

e ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAs] ICTETUKY HAYYHOTI'O TBOPUYECTBA,
npucylero (pu3n4eckoi Hayke.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEPEC K pasiauyuHbIM chepam MpodecCHOHANBbHOW AEITeTbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymied mpodeccuu U peanu30BhIBaTh COOCTBEHHBIC >KM3HEHHBIC
IUIaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 001acTH
(GU3MKHN Ha TPOTSKEHUH BCEU KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(hOPMHUPOBAHHOCTh HIKOJOTUYECKON KYJIBTYpPhl, OCO3HAHHE TJI00aTIbHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE W OCYLIECTBICHUE JEUCTBUI B OKpyXalolled cpelne Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa JEATCIbHOCTH HKOJIOTUYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOM [I€ATECIIbHOCTH, TOTOBHOCTH B IMPOIECCE
U3y4eHUsT (U3UKU OCYIIECTBJISATh MPOCKTHYIO M HCCIEAO0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
Ba3oBbie Jjornyeckue 1eicTBUA:

CaMOCTOSATENbHO  (OopMyNnHpoBaTh W aKTyaJIM3UpOBATh  MpOOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAETATh LIENN NEATEIbHOCTH, 33/1aBaTh IMApaMeTpbl U KPUTEPUU UX
JTOCTHUKECHUS,

BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PacCMaTPUBAEMBbIX
(U3HUECKUX SBICHUSIX;

pa3pabaThiBaTh TUTAH pEUIEHUs MPOOJEMbI C YU4ETOM aHAIM3a WMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B  JIESTEIBbHOCTh, OIICHMBATh COOTBETCTBUE
pPEe3yJbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciieqoBare/ibCKe J1eCTBUA.

BJIQ/IETh HAyYHOH TEPMUHOJOTHEH, KIIOYEBHIMU MOHITUSAMH U METOAAMHU
(duznyecKoil HayKu;



BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIILCKON 1 MPOCKTHOMN JIEATEIIBHOCTH
B 00yacTi (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MOWCKY METOJIOB PEIICHUs 3anad (U3HYECKOTO COACpKaHMS, TPUMECHECHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

BJIAJICTh BHJAMHU JCATCIBHOCTH IO TMIOJYYCHHUIO HOBOTO 3HAHHS, €T0
HUHTEPIIPETAIMH, TTPEOOPA30BAHNI0 W MPUMCHCHHIO B PA3JIMYHBIX YUCOHBIX
CUTyaIlusAX, B TOM 4YHCIIC NPU CO3JaHWHM Y4YEOHBIX IPOEKTOB B 00JacTH
bu3uKY;

BBISIBJISITH  TIPUYMHHO-CJICAICTBEHHBIC CBS3M W aKTyaJH3upoBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelieHNs, HAXOIUTh apTYMEHTHI JIs TOKa3aTeIhCTBa
CBOMX YTBEPXKJICHHUH, 3a7aBaTh MTApaMETPhl K KPUTEPHH PCIICHUS;
aHAJIM3MPOBATh IIOJIYYCHHBIC B XOJI¢ pCIICHHS 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTH, IMPOTHO3UPOBATH U3MCHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTb U (QOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
JCSATCIIBHOCTH, B TOM YHUCJIC TIPH U3YUCHHH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OICHUBAThH IIPUOOPETEHHBIHN OITBIT,

yMETh TEPEHOCHTh 3HaHWS TIO0 (HU3MKEe B TMPAKTUYECKYI0 00IacTh
KHU3HEACITCILHOCTH;

YMETh HHTETPHUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, IOy CKAIOIINE aTbTCPHATHBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIQ/ICTh HABBIKAMH TOJIyYeHHUS WH(POpMAIUU (PU3NUYECKOTO COJIEpPKAHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh MMOUCK, aHAIN3,
CHUCTEMATHU3AlMI0O U MHTEPHpeTauio HHPOpMAIMU PA3TUYHBIX BUJIOB U
dbopm TpeacTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOB30BaTh  CpelcTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIICHUM  KOTHUTHUBHBIX, = KOMMYHHKAaTUBHBIX U
OpraHMU3allMOHHBIX 3ajady C CcoOJIIoJicHueM TpeOOBaHUM HSPrOHOMUKH,
TEXHUKA O€30MacHOCTH, TUTHUEHBI, pPecypcocOepexeHusi, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(DOPMAITMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJEPKAHMS B Pa3IM4HbIX (PopmaTax ¢
y4€TOM Ha3HaueHuss HHPOpPMAIMU U 1IEJCBOM ayJIUTOPUHU, BHIOUpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YyAJTU3AIIHH.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe NeHCTBHSA:

OCYIIECTBIISITh  OOIIEHWE Ha YpoKax (U3UKK ¥ BO BHEYPOUHOU
TS TEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIAMBHIYaTbHON
paboThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX ACHCTBHI € y4&€TOM OOIIUX
MHTEPECOB M BOZMOKHOCTEH Ka)kKJJOTO WieHa KOJUICKTUBA;

NpUHUMATh IEJM  COBMECTHOM  JIeSTeNbHOCTH, OpPraHU30BbIBAaTh U
KOOPIMHUPOBATH IEHCTBHS 1O €€ JOCTHKEHHIO: COCTABIATH IJIaH NEHCTBUH,
pactpeeNiaTh PO ¢ Y4€TOM MHEHUH YYaCTHHUKOB, 0OCYKIaTh PE3yIbTAThI
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaXKJAOrO Yy4YaCTHUKAa KOMAaH]bl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIC TMIPOEKTHI, OLIEHWBATh HWJEH C TO3WIHWA HOBHU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATEIrMUECKOE TOBEICHUE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NEATEIbHOCTh B O0JACTH
(GU3MKKM U aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (DOPMYIHMPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUUIAH PEUIEHUS PACUETHBIX M KAuYE€CTBEHHBIX
3a/1ay, IJIaH BBIIIOJHEHHUS] MPAKTUYECKOHM padoThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATH €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JSPYIUIIMA B OOJIACTH
(¢U3MKH, TOCTOSIHHO TOBBIIIATH CBOM 00Opa30BaTeNbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTYyallUsAM, BHOCHTH KOPPCKTHBLBI B ACATCIIBHOCTD,
OLOCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



e BIAJCTh HABBIKAMHU T[IO3HABATEIbHOW pediiekcud KaKk  OCO3HAHMS
COBEpIIAeMbIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB U
OCHOBAaHHIA;

e HCIIOJIb30BaTh NPUEMBI pedeKcruu AJis OLIEHKH CUTYyallMH, BBIOOpA BEPHOTO
pelIeHus;

e yMETh OIEHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATH PELICHUS MO UX
CHIDKEHUIO;

e IIPUHMMATh MOTUBBI U apPryMEHTBl JPYIUX IpU aHajJu3€ pe3yJIbTaToB
JEeSITENIbHOCTH;

e IIPUHMMATH ce0sl, IOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TpHU aHaju3e pe3yJbTaToB
JESITeNIbHOCTH;

e IIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mpouecce gocTumkeHHs] JIMYHOCTHBIX PE3YyJbTATOB OCBOCHMS MPOTrpamMMbl IO
¢u3nke A ypoBHA cpeAHero oOmiero oOpa3oBaHuA |y O0ydarolIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN HWHTEJUICKT, MIPEATOIar AFO A
c(hOpMUPOBAHHOCTH:
e CaMOCO3HAaHWS, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh cBOE

HMOLIMOHAIIBHOE COCTOSIHME, BUJETh HANpaBICHUsI pPa3BUTHA COOCTBEHHOM
AMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPEryJUpPOBAHMS, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHWE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U TNPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHMBAIMH, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTHXKEHUIO LENH U
yCcrexy, ONTHUMHU3M, WHULMUATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOIA U3
CBOMX BO3MOKHOCTEH;

e OMIATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSTHUE
IPYTUX, YYWUTHIBATh €r0 NpPH OCYIIECTBICHHHM OOILEHHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

e COUMAJBHBIX  HAaBBIKOB,  BKJIIOYAIOLIMX  CIIOCOOHOCTh  BBICTPAMBATH
OTHOIIEHUS C JAPYTUMHU JIOAbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pasperiaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K xoniy o6yuenus B 10 knacce npenMeTHbIE pe3yIbTaThl HA yTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh  POJIb  (PU3MKK B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOH, COIMATBLHON M 3TUYECKON chepax MesaTeTbHOCTH YeIOBEKa,
pOJIb M MECTO (PpM3UKHU B COBPEMEHHON HAy4yHOW KapTHHE MHpa, 3HAUYCHUE
OnHCaTeNIbHON, CUCTEMATU3UPYIONIEH, OOBICHUTEILHON U MPOTHOCTUYECKON
byHKUUNA (HU3MYECKON TEOpHUH — MEXAHWKH, MOJEKYJISpHOW (U3UKUA U
TEPMOJUHAMHUKHK, POJb  (usmueckod Teopun B (POPMHUPOBAHUU
MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasnuyaTh YCIOBUS TPUMEHUMOCTH MOJIENEeH (PU3NYECKUX TeJ U MPOLIECCOB
(sBNEHUI): WHEpIUalbHAas CHUCTEMa OTCY€Ta, a0COJIOTHO TBEPIOE TEJO,
MaTepHalibHasi TOYKa, PAaBHOYCKOPEHHOE JABWKEHHUE, CBOOOJIHOE IaJIeHUE,
a0coJIIOTHO ympyras Jaedopmaiusi, aOCOJIOTHO YIPyroe U aOCOJIOTHO
HEYIIPYTO€ CTOJIKHOBEHMS, MOJEIM Ta3a, KUAKOCTH U  TBEPIAOTO
(KpUCTAJUTMYECKOT0) Teja, UACANbHBIA Ta3, TOUCUHBIM 3apsj, OJHOPOJIHOE
AIEKTPUUYECKOE T0JIE;

paziuyuath ycloBUs (TpaHUIbl, OO0JACTHU) MTPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, TOHHMMATh BCEOOIIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UpOBaTh U OOBACHATH MEXAHMUYECKHE TPOIECChl U  SBIICHUSA,
UCIIOJIb3Ysl OCHOBHBIC TMOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCHUTEIbHOCTH
MEXaHHUYECKOTO JBIKEHUS, (OPMYyJIbl KHHEMATHUKU PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpasoBaHusi ['amuies nis CKOPOCTH W MEpPEMEIIEHUs,
3aKoHbl HpIOTOHA, MPUHIIMIT OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHUsI UMITYJIbca U MEXAHUYECKOM PHEPTHH, CBS3b
paboThI CHJIBI C U3MEHEHHEM MEXaHHUYECKOW DHEPIruH, YCIOBHUS PaBHOBECHS
TBEPJOrO Teja), MpU ATOM HCIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHUS NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOpOro u TpeThero 3aKkoHOoB HbioTOHA, 3aKOHOB
COXpPAaHEHHUS HMITYJIbCa M MEXAaHWYECKOW HJHEpPruM, 3aKOHAa BCEMHPHOTO
TATOTEHUS,

aHAIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHl U SIBICHHS, HCIONb3YS
ocHoBHble TmonoxkeHUss MKT u  3akoHbI MOJIEKYJSIpHON (GU3UKKA U
TEPMOJAUHAMHUKN  (CBS3b  JIABJI€HUS MACAIBHOTO Ta3a CcoO CpeaHen
KUHETUYECKOW DJHEPruer TEIUIOBOTO JBHKEHHUS W KOHIIEHTPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEW KUHETHYECKON
DHEPruel TEIUIOBOTO JBWXKEHUS €r0 YACTHUL, CBS3b JABIICHHUS HIICAITBHOTO
raza C KOHIEHTpaUMEd MOJEKYJI U €ro TEMIIEpaTypoud, YpaBHEHHUE
MenpneneeBa—Kitanelipona, mnepBbId  3aKOH  TEPMOAWHAMUKH,  3aKOH
COXpPAaHEHMUS] DHEPTHHM B TEIUIOBBIX MPOIIECCaX), MPU ATOM MCIOJIb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHHUMOCTH
ypaBHeHHs1 MenaeneeBa—Kianeipona;

aHaJIM3UPOBATh U OOBSICHATH ANEKTPUUECKUE SIBJICHUS, UCIIOIb3YsI OCHOBHBIE
MOJIOKEHUSI M 3aKOHbl  DJJIEKTPOJAMHAMHUKUA  (3aKOH  COXpaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIBHOCTD
3JIEKTPOCTATAYECKOTO MOJIS, TPUHIIUIT CYIIEPIIO3ULINH IEKTPUUECKUX TTOJIEH,
IpA 3TOM YKa3blBas YCJIOBHUS INPUMEHMMOCTH 3akoHa KylioHa, a Takxke
NPAKTUYECKN BAKHBIE COOTHOIICHUS: 3aKOHbI OMa ISl yyacTKa ey U JJIs
3aMKHYTOM JJICKTPUYECKOW 1enu, 3akoH JDxkoyns—JIeHua, mpaBuia
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);

ONUCHIBATh (PU3MUECKUE TIPOIECChl U SIBJICHUSA, WCIOIb3YSI BEJIUYHUHBI:
MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJa U CUCTEMBI TEJl, CUJIA,
MOMEHT CHJIbI, JJaBJICHHE, MOTEHI[MAIbHAS SHEPIUsl, KHHETUYECKas YHEPTHUs,
MeXaHU4ecKasi dHeprus, padoTa CHIIbI, IIEHTPOCTPEMUTEILHOE YCKOpPEHUE,
CUJIa TSDKECTH, CWila YOPYTOCTH, CUJa TPEHUS, MOIIHOCTb, JHEPrud
B3aUMOJICUCTBUS Tena ¢ 3eMiI€id BOIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOH
nedopManuy TPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAs TeMIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI DSHEPTUs HJICAIBbHOTO
OJIHOATOMHOTO Ta3a, paboTa HACATbHOTO ra3a, OTHOCUTEIbHAS BIIAKHOCTh
Bo3ayxa, KIIJl wpeanbHOro TEMIOBOIO JBUTATENS; SJIEKTPUUECKOE TIOJIE,
HANPSKEHHOCTh JJIEKTPUYECKOTO TOJIS, HAMPSKEHHOCTh MMOJII TOYEYHOIO
3apsiia WU 3apsSKEHHOrO IIapa B BAKyyME€ U B JIMAJIEKTPHKE, MOTEHI[MAJ
AIEKTPOCTATUYECKOTO TOJsl, Pa3HOCTh IMOTEHIHNAJNOB, JJIEKTPOABUKYIIAS
Cuja, cuja TOKa, HaIpsyKeHHE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh
IIJIOCKOTO KOHJICHCATOpa, CONIPOTHUBIICHUE y4acTKa uenu c
MOCJIEIOBATENbHBIM W MapauIeIbHBIM COCIMHEHHEM PE3UCTOPOB, DSHEPrUd
3JIEKTPUYECKOTO I0JI1 KOHJICHCATOPa;

OOBSACHITH OCOOEHHOCTH MPOTEKAHMS (HU3MYECKUX SIBICHUN: MEXaHUYECKOE
JIBUKEHUE, TEIUIOBOE JABM)KEHHWE YaCTHUIl BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCcKOe JBIKeHue, auddy3us, ucrnapeHue, KUIneHue U KOHASHCaIus,
IJIABJICHUE W KPUCTAJUIM3ALMS,  HAMPABICHHOCTh  TEIUIONEpPEaayH,
ANEKTpU3alMs TeJNl, SKBUINOTECHIUAIBHOCTh IMOBEPXHOCTU 3aPSKEHHOTO
MIPOBOJAHUKA;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DM3UYECKOW BEIUYUHBI OT
JPYTo¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH, TPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY,  (PUKCHpOBaTh  pe3yjibTaThl  TOJYYCHHOW  3aBUCUMOCTH
¢u3nueckux BENMUYMH B BHUAE TpaduKoB € YYETOM  aOCOJFOTHBIX
MOTPEIIHOCTEN U3MEPEHHUI, JIeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIECIOBAHMUS;



NPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYUH, MPH STOM
BBIOMpATh ONTUMANBHBIA METOJ HW3MEPEHHsI, OLIEHHWBATh a0COJIIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI IO IMPOBEPKE NPEIJIOKEHHONM T'MIIOTE3BL: ILIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, AHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJIbTaThl M JeJaTh BBIBOJ O CTaTyce NpeaiOKEHHOU
TUIIOTE3BI;

co0roaTh npaBuia 0€30MacCHOrO TpyJa MPHU NPOBEACHUM MCCIEI0BAHUN B
pamKax y4eOHOT0 DKCIIEPUMEHTA, IIPaKTUKyMa " y4eOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C  MCIOJb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemare pacu€THple 3aJadyd C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOM
(¢u3znyeckol MOJeNnbl0: Ha OCHOBAHWM aHaju3a yCIOBUS OOOCHOBBIBATH
BbIOOp Pu3MUECcKON MOJENN, OTBEUarolel TpeOoBaHUAM 3a7auu, IPUMEHSATh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOPHM MPU
WCIIOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB pelIeHusl 3aJad, MPOBOJUTH
pacy€Thl HAa OCHOBAaHUHU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATH PE3YyJIbTAThl U
KOPPEKTUPOBATH METObI PEIICHUS C YUYETOM ITOIYYEHHBIX PE3YJIBTATOB;
pelIaTh Ka4eCTBEHHbIE 3aJ]aul, TPEOYIOLUe IPUMEHEHUsI 3HAHUHN U3 Pa3HbIX
pa3zenoB Kypca (PU3MKH, a TaK’KE MHTErPalluy 3HAHUHM U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO  LMKJA: BBICTPAWBaTh  JIOTUYECKYIO  LIETOYKY
pacCyXJIEHHId C ONOpPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYeCKre ABICHUS,;

UCIIOJb30BaTh TEOPETUYECKUE 3HAaHUSA JUId OOBSACHEHUS OCHOBHBIX
MPUHIUIIOB PaOdOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOJUTH PUMEPHI BKJIA1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IIPOLIECCOB OKPYIKAIOIIEr0 MUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

aHAJIM3UPOBATh M OIIEHUBATH IMOCJIEACTBUS OBITOBOM M NMPOM3BOJCTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBSI3aHHOW C (U3MYECKUMHU NpOLEeCcCaMu, C
MO3UIMI HKOJIOTUYECKON O€30MacHOCTH, MPEACTaBICHUI O palMOHAIBEHOM
MIPUPOJONOIb30BAHNH, 4 TAKK€ Pa3syMHOM HMCIOJIb30BAHUM JOCTHKEHUMN
HAYKW U TEXHOJIOTUH AJId JajdbHEHIIEro pa3BUTHS YEI0BEUECKOro O0IIEeCTBa;
OPUMEHSTh Pa3iu4Hble CIOCOObI palboThl ¢ MH(MOpManuen (HU3NIECKOTO
COJEp)KaHUsI C  HCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHM, TPHU STOM HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIOHHBIC
TEXHOJIOTHH JJIsl IOUCKA, NepepadOTKU U MPEIbsIBICHUS YUeOHONW U HAYyYHO-
HOMyJsipHOM  MH(pOpMaluu, CTPYKTYPUPOBAaHUS U UHTEPIPETALUU



uH(bOpMallMK, TONYYEHHOM W3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTyYaeMyt0 HWH(OPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, TaK U HA OCHOBE aHAJIM3a MCTOYHHUKA
uHdopMaImy;

IPOSIBIISTH OpraHU3allOHHBIE U MI03HABaTEIIbHbIE YMEHMUS
CaMOCTOSATENILHOTO MPUOOPETEHNST HOBBIX 3HAHUU B MPOLECCE BBITOJTHEHUS
MIPOEKTHBIX U YU4EOHO-UCCIEA0BATEIBCKUX PadoT;

paboTaTh B TIpyHIe€ C HUCHOJHEHHUEM pa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PACHPEENIATh EATEIbHOCTh B
HECTAHJIAPTHBIX CHUTyalUsiX, aJeKBaTHO OLEHUBATh BKJIAJ KaXJIOro U3
YYaCTHUKOB I'PYIIbI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITh MOTUBALMIO K Oyaynieil mpoecCHOHAIIbHOM NEATEIbHOCTH IO
CHELHATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.

K koniry ooyuenust B 11 knacce npeIMeTHbIC PEe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

HOHUMATh POJb (U3UKU B IKOHOMUYECKOM, TEXHOJIOTMUYECKON, COLUaIbHON
U 3THYECKON cdepax IesATENbHOCTH YEJIOBEKa, pojib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHOM KApPTHHE MHPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKA W JAJbHEWIIEM HAayYHO-TEXHUYECKOM DPa3BUTHUU,
3HAUYEHHUE OIUCATEIHHON, CHUCTEMATU3UPYIONIEH, OOBICHUTEILHON U
IMPOTHOCTUYECKON (QYyHKIHMN (PU3NIECKOH TEOpHH — JJICKTPOIUHAMMKH,
CHEHAIbHOM TEOPHUM OTHOCUTEIBHOCTH, KBAHTOBOM (U3HMKH, PpOJIb
dbuzuyeckoid Teopur B (OPMUPOBAHUM TPEICTABICHUN O (HU3NUYECKOU
KapTUHE MHUpa, MeCcTO (U3MYECKOM KApTUHBI MHpa B oOOWEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX ITPEICTABICHHUN O IPUPOJIE;

pa3ianyaTh YCIOBHs MPUMEHUMOCTH MoJelel (PU3UYECKUX TeI U MPOLECCOB
(siBIEHUI): OIHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTUYEeCKUHd MAasTHHUK, UCalIbHBIN
NPY>KUHHBII MasTHUK, TAPMOHUYECKHE BOJIHBI, UICAJIbHBIA KOJIEOATENbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aroma, aTOMHOIO sApa W KBaHTOBOWU
MOJIEJIN CBETA,

paznuyaTh yCJIOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIE MPOLIECCHl W SIBICHMUS,
UCIIOJIb3ySl OCHOBHBIE IIOJIOKEHUS W 3aKOHBl 3JEKTPOJAMHAMHMKA U
CHeUaIbHOU TEOPUH OTHOCUTENBHOCTHU (3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO
3apsiaa, cuiia Amrepa, cuia JlopeHua, 3aK0H 3JIEKTPOMArHUTHOW WHAYKIUU,
npaBuio Jlenna, cBa3p OJIC caMOMHAYKIMM B 3JIEMEHTE 3JIEKTPUYECKOU



LEMU CO CKOPOCTBIO HM3MEHEHHs CHJIbl TOKA, IOCTYJAThl CHEUaIbHON
TEOPHH OTHOCUTEIIBHOCTH DWHIITENHA);

aHaJM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOLIECCHl U ABJICHUS, UCIOIL3YS
MOJIOXKEHUsI KBaHTOBOW (pu3uku (ypaBHeHUe DiHINTEHHA 11 poTodddekTa,
nepBeli U BTOpOM  mocTynaTel  bopa, mnpuHOMII — COOTHOIIEHUS
HeomnpeaenénHoctel ['eil3enOepra, 3akOHBI COXpAaHEHUS 3apsAIOBOIO H
MacCOBOI'O YMCEJ M SHEPIHH B AJIEPHBIX PEAKLMSX, 3aKOH PaJHMOAKTUBHOIO
pacriajna);

OMKCHIBATh (PU3MYECKHE TPOILIECCHl U SBJICHMS, WCIOJNb3YS BEJIMYUHBIL:
HANPsHKEHHOCTD  AJICKTPUYECKOTO MOJIsl, MOTEHLHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh MOTEHUMANOB, JJIEKTPOABWXKYIAS CUJIa, WHIYKIUSA
MarHUTHOTO TIOJISl, MArHUTHBIM TOTOK, cuiia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIIAs CHJIa CAMOWHAYKUWH, DSHEPrus MarHUTHOTO IOJs
POBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, ITOJHASL SHEPIUsl, SHEPTHS
MOKOSI CBOOOJHOM YaCTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apAn apa, SHEPTUsI CBS3H sIpa;

OOBSACHATH 0COOEHHOCTH MPOTEKAHUS buznyecKux SIBJICHUM:
AIIEKTPOMATHUTHAS WHIYKIUS, CAaMOWHAYKIIUS, PE30HaHC, MHTEpEpeHIIUs
BOJIH, Judpakius, AWCIepcUs, TMOJTHOE BHYTPEHHEE OTpaKEHUe,
dotornexkTpuueckuil r3pdext (hotorddexr), anbda- u 6eTa-pacnaasl saep,
raMMa-u3JaydeHue snep, puznueckrue NpUHIUILI CIIEKTPAIbHOTO aHaIn3a 1
paboTHI J1azepa;

ONpENENIATh HAMpPAaBICHUE WHAYKIMM MAarHUTHOTO TIOJsi NPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa u cuJibl JIopeHua;

CTPOUTH MU300paKEHHUE, CO3aBAEMOE TJIOCKUM 3€PKaJIoM, TOHKOM JIMH30H, U
PacCUUTHIBATH €70 XapaKTEPUCTUKH;

OPUMEHSTh OCHOBOIIOJAralolie acTPOHOMUYECKHE MOHATHS, TEOPUU U
3aKOHBI JIJISl aHATIN3a U O0BSICHEHUST (PU3NIECKUX TTPOLIECCOB, MPOUCXOISIINX
B 3BE37ax, B 3BE3JIHBIX CHUCTEMAX, B MEKTAIAKTUUYECKOW CpeJle; IBUKECHUSA
HEOECHBIX TEJI, DBOIIOIMH 3BE3] 1 BeelenHoi;

OPOBOJUTh  MCCIIEIOBAHUWE 3aBUCUMOCTEM  (PU3MYECKUX BEIMYHUH C
WCIIOJB30BAaHUEM TPSIMBIX U3MEPEHUM, TMpPU O3TOM KOHCTPYUPOBATh
YCTAaHOBKY,  (uKCHpoBaTh  pe3yibTaThl  TOJYYCHHOHW  3aBUCHUMOCTHU
(¢u3MUecKMX BEJIWYMH B BHUAE TpapuKoB € YYETOM  aOCOJIFOTHBIX
NOTPEIIHOCTEN U3MEPEHU, JIeIaTh BBIBOJIBI 110 PE3YJIbTATAM UCCIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIC W3MEPECHHS] (U3MUECKUX BEIMYMH, TPH ITOM
BBHIOMPATh ONTHUMAJIBHBIA METOJ] M3MEPEHUs, OICHWBAaTh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;



MPOBOAUTH OMNBITHL MO MPOBEPKE MNPEHAJIOKEHHON TUIOTE3bl: IUIAHHUPOBATH
AKCIIEPUMEHT, COOMpPATh IKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3HPOBATH
MOJIyYEHHbIE PE3YyJIbTaThl M JeJaTh BBIBOJ O CTaTyce NpeaiOKEHHOU
TUIIOTE3BL;

ONMCHIBATh METO/IbI MTOJIYYEHHUS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUU;
co0mroaTh mpaBuia 0€30MacHOro Tpyna MpH MPOBEACHUH HCCIEIOBAaHUN B
paMKax y4eOHOT0 DKCIEPUMEHTA, IIPAaKTUKyMa u y4eOHO-
UCCIIENOBATEIbCKOM W MPOEKTHOM [JEATEIIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000pYAOBAHMUS;

pemarh pacu€THbIE 3aJa4yd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
(u3nuecKol MOJENbI: Ha OCHOBAaHMM AaHalIW3a YCIOBUA BBIOMpATh
dbu3uyeckre MOJAENM, OTBeYarolmue TpeOOBaHUSAM 3ajadyu, MPUMEHSThH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TEOPHM MpU
UCIIOJIb30BAaHUM MAaTEMAaTHYECKUX METOJIOB PEIICHUS 3a1ad, IPOBOJHTH
pacu€Thl HA OCHOBAHUM UMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METObI PEIICHUSI C YUYETOM TOJIYYEHHBIX PE3yJIbTaTOB;
peliaTh KaueCTBEHHBIE 3a7jauH, TPEOyIole MTPUMEHEHHS 3HAHUM U3 Pa3HBIX
pa3ziesioB Kypca (pU3UKH, a TaKKE UHTErpalliy 3HAaHUHM U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  [HKJIA: BBICTPAUBATh  JIOTUYECKYH)  IEMOYKY
pacCyXJI€HU C OMNOpOM HAa HW3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHNUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUA 11 OOBSICHEHHS OCHOBHBIX
IPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MTPOLIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

aHAJIM3UPOBATh W OIICHUBATH IMOCJIECACTBUS OBITOBOM W NMPOM3BOJCTBEHHOMN
NESATEIbHOCTH YEJOBEKa, CBSI3aHHOW C (U3MYECKUMHU MPOLEeCcCaMu, C
MO3UIIMI AKOJIOTMYECKOM 0€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
OPUPOAOIOIB30BAHUN, A TAKXKE Pa3yMHOM HCIOIb30BAHUU JIOCTUKEHUN
HAyK{ U TEXHOJOTUH TSI TaTbHEHIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIEeCTRA;
MPUMEHSATh pa3IudHbIe CIOCOObI paboThl ¢ WH(pOpMarmenn (HU3NIECKOTO
COJICp’)KaHUSI C  HUCIOJB30BAaHUEM  COBPEMEHHBIX  HMH(GOPMAIMOHHBIX
TEXHOJIOTUH, TMPU STOM HCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUHU JIJIsl TIOUCKA, IEPEPa0OTKH U TIPEIbSBICHUS YUeOHOW U Hay4YHO-
MOMyJIIPHOW ~ MH(pOpPMANUK, CTPYKTYPUPOBAHUS W HHTEPIPETAIUU
uH(OpMaIMK, TOJYYeHHOW U3 PAa3IUYHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 UH(POPMALIUIO U OLEHUBATH €€ JJOCTOBEPHOCTh



KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TAK U HAa OCHOBE aHAJIM3a MCTOYHHKA
uHpOpMaIuy;

MPOSIBIISITh OpraHu3alHOHHBIE U MTO3HABATEJIbHBIE yMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUs] HOBBIX 3HAHUN B MPOIECCE BBHIMOIHEHUS
IPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B Tpynme ¢ UCHOJHEHHEM pa3jHyYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIIbI, PAMOHATBFHO PACHPECISTh AEATEILHOCTh B
HECTaHJAPTHBIX CHUTYyalUsiX, aJCKBATHO OLIEHUBATh BKJIQJ KaXKIOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMO MPOOIEMBI;

POSBIISITH MOTHBALMIO K Oynymied mpodecCHOHAIbHON NeATebHOCTH 10
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/1bI
N bubnuotexa [JOK
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [IOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Huramiia 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEporo Tena > 1 https://m.edso00.ru/f16b68d7
bu6mmorexa [IOK
2.4 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorekxa [IOK
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 https://m.edsoo.ru/fL6h68d7
3.3 ArperartHpie cocTosiHus BeniectBa. Da3oBbie 14 1 bu6mmoreka [JOK



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

Mepexo/ibl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 UICKTpHHIECKOE NOJIe 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
4.3 ToKit B pasmiribIx cpenax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 94
Pazaen 5. PU3NYECKUN IPAKTUKYM
. bubnuotexa [JOK
51 Pusirieckiit MPaKTAKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6mmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHuUe pa3aesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pazgen 1. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso0.ru/39859ef1
bu6mmorexa [IOK
12 DIICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edso00.ru/39859¢f1
53 MexaHnyecKkue U 3J1eKTPOMarHuTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
2.4 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no pazneny 60

Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1

Hroro no pazgeny
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Paszgea 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasapHO-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12

bubmuorexa [JOK
https://m.edso00.ru/39859ef1

Wroro no pazneny 12

Paszen 6. PU3MUYECKHUHN MPAKTUKYM

6.1 ®uznyeckuil NpakTUKyM 16 16

bu6mmoreka [JOK
https://m.edso0.ru/39859ef1

Hroro mo pazneny 16

Pasnen 7. OBOBIIAIOIIEE TIOBTOPEHHME

Cucremarusanus 1 00001eHne

71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydyeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHoe Bpems 10 bubmmorexa [JOK

https://m.edso00.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16



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

10 KUIIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 Mo3HaHusA npupoasl. Habmronenne u 1 bubmmorexa [TOK
PHPOZAEL- https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus: pU3NIECKux 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAS U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpeHu pruznuecknx 1 bubnuorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uKu B GOpMHUPOBAHUHN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JIeATEeTbHOCTH JIIOAEH
Mexannueckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEXaHU4eCKOro ABvxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, €TO 1 bubmuorexa [JOK
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MIPOEKIIMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX nmpoekiuu Ha OCH KOOpIUHAT

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

PaBHOMEpPHOE ITPAMOJIMHEVHOE IBUKEHHUE.

9 I'paduueckoe onucanrie paBHOMEPHOTO bubmmorexa [JOK
p . p p https://m.edsoo.ru/89ba7190
NPSIMOJIMHEHHOTO JIBH>KCHUS
10 CroxxeHue nepeMereHnii 1 CKopocTeil. bubnnoreka [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBuxenne. MruoBeHHas
11 ckopocTb. Yckopenue. [Ipsamonuneiinoe bubmorexa LHOK
p ’ p P https://m.edsoo.ru/a99549a7
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHEHRHOTO bubnnorexa [HOK
JBHKEHHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBobosiHOE najieHne. Y cKopeHue
13 ¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD bu6nmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX rpapUKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM bubmuorexa [JOK
K TOPU3O0HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe neuxenue. JBuxeHue no
OKPYXHOCTHU. YTJ0Bas U JIMHENHAs
15 ckopoctb. [lepuoa u yactora bubmmorexa [JOK
p - HiepHoa ' https://m.edso0.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Kunemaruka" https://m.edso00.ru/1242f32e
17 [TepssIif 3akoH HetoTOHA. THEpUMaIbHBIE bubnnoreka [HOK

cucreMbl orcuéra. [Ipuamun

https://m.edsoo.ru/5a9e4a64
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oTHocUTeJIbHOCTH [ annies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHogeicTByt0Ias cuiia. Bropoit

bu6mmoreka [IOK

18 3akoH HerotoHa. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue Ten. Tperuitl 3akoH bubmuorexa [JOK
Herorona https://m.eds00.ru/57dba505
20 [IpuHnun cynepnosunuu cuin. Pemenne bubnnorexa [HOK
3aj71a4 Ha MpUMEHEeHHue 3aKkoHOB HbroToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBUBAJICHTHOCTb IPABUTAIIMOHHON U bubmmorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO bubnnoreka [JOK
najeHus https://m.eds00.ru/22757f26
JIBm>xeHne HeOeCHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa [OK
https://m.edsoo.ru/11abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa
bu6mmoreka [IOK
24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena https://m.edsoo.ru/0ae2cd8a
Cuna tpenus. [Ipupona u BusbI cun bubmuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONIPOTUBIIEHUS CPEIbI https://m.eds00.ru/2cb29676
26 Hasnenue. ['uapocrarnueckoe qaBieHUE. bubnmoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOe U BpamaTelibHOE bubnmoreka [JOK
JIBU>KEHUE TBEPIOTO Tesa https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK

BpaieHus. [lneqo cuibl

https://m.edso0.ru/653d3459
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CrnosxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teny. LlenTp Tsokectu Tena.

bubmuorexa [JOK

29 VYcnoBust paBHOBECHS TBEPIOTO TeJa. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecus
bubmuorexa [JOK
30 Pewerye sanaq https://m.edsoo.ru/dclcaac0
31 KonTponpsHas padora no Teme "/lnnamuka. bubnnorexa [HOK
Cratuka TBEepaoro rtena" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuabHOW TOYKH, CUCTEMBI
39 MaTepuanbHbIX ToueK. LlenTp Mace bubnuoreka [IOK
CHCTEMBbI MaTEpUAJIbHBIX TOUEK. Teopema https://m.edsoo.ru/4bb8294b
0 JIBIDKCHHH IIEHTPa Macc
NmMnynbe cuibl 1 13MEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXPAHCHHS HMITYJIbCA. bubmorexa LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMIlybca MaTepUATbLHON TOUKH.
34 [IpeacraBnenue 0 COXpaHEHUH MOMEHTA bubmorexa LIOK
https://m.eds00.ru/d6532eb9
HUMITYJIbCa B IIEHTPAJIBHBIX MOJISX
bu6mmoreka [JOK
35 Pemerre 3a1a< https://m.eds00.ru/f7706d63
PaGora cuiibl Ha MamoM U Ha KOHEUHOM
36 nepemeniennn. [ padpuueckoe bubnmoreka [JOK
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTh https://m.eds00.ru/913974c7
CHJTBI
Kunernueckas sueprus. Teopema o6
37 M3MEHEHUU KUHETUYECKOU SHEPrUu bubmmorexa LIOK
. https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
38 [ToTeHnmanpHbIC U HEMOTEHITUAIBHEIC bubmorexa OK

https://m.edsoo.ru/554bafcc
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cuisl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHUJI C

39 M3MEHEHHEM MEXaHUYECKOU YHEPIrUuu bubmorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOMN IHEPTrUun
Vupyrue u HeyInpyrue CTOJIKHOBEHUS.
40 v EZHGHI/IG Bey Hp};IJII/I 7151 UJIeaIbHOM bubmorexa [JOK
P pPHY s A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTponbhas pabota no teme "3aKOHBI bubnnoreka [JOK
COXpaHEHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
PazButne npeacraBieHuii o Npupoae
pe pHpOA bu6mmorexa [IOK
42 tera0Tel. OcHOBHBIC nonoxkeHnus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeI. XapakTep JABUKECHUS U bubmorexa HOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3zmepbl MOJIeKYJ (AaTOMORB).
44 Konnqecho Bep ecTBa riIOC”E“OSIHHaSI) bubmorexa [IOK
- ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE. bubnuoreka [IOK
[[Tkana [enbcust https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 P
CHICHHE 3aAak https://m.edsoo.ru/1531aba5
bubmuoreka [JOK
47 141 iras. I’
ACIDHBIH 143, £ a30BPIC SAKOHBL https://m.edsoo.ru/1deb2367
48 VpaBuenune MenneneeBa-Kiamneiipona. bubnmoreka [JOK
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Pemenue 3amau

https://m.edsoo.ru/8d12c328

49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnnorexka HOK
JlanbTOoHa https://m.edsoo.ru/14e02d1f

50 N3onporiecchl B uaeaabHOM rase ¢ bubmuorexa [JOK
IOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue

o1 Hfog)poueccom I1?130TepMa, H30X0pa, bubmorexa LHOK

https://m.edso00.ru/1344327b
n3zobapa
bu6mmoreka [IOK

52 Ocuosroe ypasienne MKT https://m.edso00.ru/c8094721

bu6mmoreka [IOK

53 Penterme saat https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CpEIHEH

54 KMHETUYECKOW YHEpruei https://m.edsoo.ru/c38af875
MOCTYNaTeNbHOTO TEIJIOBOTO ABMKEHUS €€
YaCTHII

55 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 110 bu6mmoreka [IOK
teme "OcHoBsl MKT" https://m.edso00.ru/09d12fd8

56 Kontponbnas padota mo teme "OCHOBBI bubnmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi cucrema. 3ajilaHnue
BHEIIHUX ycioBul uist T/ cucremsl.

57 BreuHue 1 BHyTpeHHHE TapaMeTpBbl. bubnuoreka [IOK
[Tapametps! T/l cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

58 HyneBoe Hauano rTepMoOguHAMUKH. bubnmoreka [JOK
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Camonpou3sBodibHas penakcanus T]]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/8ec512f0

Monens naeansLHOTrO ra3a B

59 TEPMOJMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH bubmmorexa [JOK
pu s ' p https://m.eds00.ru/29355001
3TOM MOJIeIN
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ba1178d0
Bripaskenue anst BHyTpeHHEH dHepruu
61 OJJHOATOMHOTI'O MIeaJIbHOI'O Tr'a3a. bu6mmoreka [IOK
KBazucrarnueckre u HeCTaTUYECKHUE https://m.edsoo.ru/acscacl5
MIPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
62 Boruncnenue pabotsl no rpaduk bubnuorexa LIOK
P P Y https://m.edsoo.ru/741d5738
npoiecca Ha pV-auarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHel 3Hepruun T/l cucremsl 6e3 bubmmorexa [JOK
yip P https://m.edso0o.ru/3d734561
COBEpIUIEHUSI pabOThI
64 KoHnBekuus, TenaonpoBOAHOCTb, bu6mmoreka [JOK
U3JIy4eHHUE https://m.edso00.ru/157b54cd
KonunuecTBo TemnoTel. TennoéMKoOCTh
65 Tea. Y IeIpHas U MOJIsIpHas bu6mmorexa [IOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.edso0.ru/7ba67355
TEIUIOTa CTOPaHUs TOILIIBA
66 Pacuér konuyecTBa TEIUIOTHI IIPU bubnnorexka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM Mpolecce. bubnmoreka [JOK
IlepBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
68 KonudecTBo TemnoTel u paboTa Kak Mepbl bubnmoreka [JOK



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824

U3MEHEHUs BHyTpeHHel sHepruu T/1
CHUCTEMBI

https://m.edsoo.ru/b047alcd

BTopoii 3aKk0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX

bu6mmoreka [IOK

69
nporeccoB. HeoOpaTuMocTh IPUPOTHBIX https://m.edsoo.ru/c6f4f464
MPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIIUH. bu6mmoreka [IOK
KIT/ https://m.edso0.ru/2e945513
71 Maxkcumansnoe 3HaueHue KIT. [{ukin bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
12 P
CHICHHC Safat https://m.edsoo.ru/b3efal8b
DKOIOTUYECKUE aCIIEKTEI UCITOJIL30BaHUS
73 TEIUIOBLIX ABHUTaTenel. TemnoBoe bubmmorexa [TOK
g o https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYIKAIOILIEH Cpebl
bu6mmorexa [IOK
74 P
CHICHHE Safat https://m.edsoo.ru/c8c70432
O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 110
75 teMme "Tepmoanuamuka. TeroBeie bubmmorexa LHOK
,I‘) A ' https://m.edso0.ru/28d62b3f
MalllMHbI
76 KonTponbhas pabota no teme bubnuoreka [IOK
"TepmonnHamuka. TennoBbsle MalIuHbL" https://m.edso00.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIECHCAIIHS.
77 I/Icia CII-:I/IC U KUIIEHUE Sf[ eJILII{laﬂ TEILIOTa bubnnorexa [IOK
P e https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HackrlmieHHbIe 1 HEHACHIIIEHHBIE TTaPhI.
0 0 P bu6mmoreka [IOK
78 KauecTBeHHas 3aBUCUMOCTD IIOTHOCTH U

JAaBJICHUS HACBINICHHOTO Iapa OT

https://m.edsoo.ru/f5¢17d02
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TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIILEHHOIO IIapa. 3aBUCUMOCTh
TEeMIIEpaTyphbl KAIIEHKS OT JABJICHUSA B
KUIKOCTU

79 BnaxHocTs Bo3ayxa. AGCONMIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmunorexa [JOK
80 P
cHieHue satat https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramumyeckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
P ' P https://m.eds00.ru/20a88a03
KpUCTAJUIOB
82 IlmaBiieHue u KpucTayM3auus. Y genbHas bubnnoreka [JOK
tertoTa rmasieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
epopmaniy TBEpAOTO Tela. PacTsxeHue
83 i[c?;(alineuC BUT pli[/lo 16 FOwnra. [penen bubmorexa [JOK
- BT vﬂy - bed https://m.edsoo.ru/dalaab10
yopyrux aedopmaruii
TermoBoe paclimpeHue KUAKOCTEN U
84 TBEPIBIX TEJI. AHTAPMOHU3M TEIUIOBBIX bubmmorexa LHOK
P L P https://m.edsoo.ru/7ba5edf2
KOJIeOaHUH YaCcTHII BEIIECTBA
85 [IpeoOpazoBanme sHEprUH B (ha30BBIX bubnmoreka [JOK
nepexoaax https://m.eds00.ru/97a0672f
bubmuorexa [JOK
86 YpaBHEHHE TEMI0BOro baranca https://m.edsoo.ru/ab1521fb
bubmuorexa [JOK
87 P
CHieHHe satat https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSIKEHUE.
bubmuoreka [JOK
88 Kanmwnspusie snenus. J{aBnenue moy

HCKpHBHeHHOfI ITOBEPXHOCTBIO ) KNUAKOCTH.

https://m.edsoo.ru/b42f1f97



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97

®opmyina Jlamnaca

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110

89 TeMe "ArperaTHble COCTOSHUS BEIIECTBA bubmmorexa [JOK
P g HHECTEA. https://m.eds00.ru/0b52575¢
®da3oBbIe IEPEXOABI
KonTponbhas pabota no teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa HOK
P | B ' https://m.edso0.ru/7dc2a739
®Da30BbIC IEPEXO/IBI
DnexTpu3anus Tel U e€ mposBICHUS.

o1 DnekTpuyeckui 3apsia. [IBa Buaa bu6mmoreka [IOK
SJIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, https://m.edsoo.ru/l1aff445f
TURJIEKTPUKU U TIOTYTIPOBOJHUKU
DneMEHTApHBIN 3IEKTPUUECKUH 3apsia.

92 3aKOH COXpaHEHUs ANEKTPUIECKOTO bubmmorexa LOK

P P https://m.edsoo.ru/f49afd24
3apsana

93 B3aumoperictBue 3apsinoB. ToueuHbie bubnnoreka [JOK
3apsiabl. 3akoH Kynona https://m.edso00.ru/445b7746

bu6mmoreka [JOK

94 Penrenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso00.ru/08fc19bc

95 Onexrpuueckoe nojie. Ero nelicteue Ha bubnnoreka [JOK
DIEKTPUYECKUE 3aPsIbl https://m.eds00.ru/05c6bfal
Hanpsok€HHOCTB ANEKTPHUYECKOTO TOJIS.

96 [TpoGHbIii 3apsa. JInHNKM HANPSHKEHHOCTH bubnnoreka [JOK
3IEKTpUYECKOro noJig. OMHOPOAHOE https://m.edsoo.ru/3dac6957
ANEKTPUUECKOE MOJIe
[ToTeHHaIbHOCTh ANIEKTPOCTATUYECKOTO

bubmuorexa [JOK
97 noJisi. Pa3HOCTh MOTEHIIMAJIOB U

HapsDKEHUe

https://m.edso0.ru/80021447
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[TorenuumanbHas 3HEprUs 3apsaa B

98 3JIeKTpocTaTHUecKoM roJe. [lorenmman bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO bubmmorexa [JOK
P https://m.edso0.ru/df7a6838
OJIst
[TpuHIMI CyNepIIO3UIIUH SIEKTPUUECKUX bubnnoreka [JOK
100 .
oJIen https://m.edsoo.ru/Ocfed4a6e
bubmuorexa [JOK
101 P
cHictie sanat https://m.eds00.ru/5a582263
102 [Tonie Toueunoro 3apsana. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
ITose paBHOMEPHO 3apsIKEHHOTO IO
103 00Bpémy mapa. [lone paBHOMEpHO bubmmorexa [OK
y Iv) ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM MII0CKOCTH
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I1OJIE. bubnuoreka [IOK
VYcioBue paBHOBECHS 3apsii0B https://m.edso00.ru/32405eab
105 JINdIIeKTpUKY U MOJTYITPOBOAHUKY B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edso00.ru/060ebab5
Konpencarop. OneKkTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO bubmmorexa [OK
A pa. P https://m.eds00.ru/845b4f73
KOHJICHCATOpa
107 [TapamienpHOE COETMHEHNE bubmuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COeTMHEHNE bubnmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa bubmmorexa [JOK

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

110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBHKeHUE 3apsKEHHON YacTULIBI B bubnuoreka [IOK
OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 OO0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
teMe "DnekTpuyeckoe nose" https://m.eds00.ru/5752603f
114 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CyIIIECTBOBaHUS MTOCTOSTHHOTO bubmorexa LHOK
i https://m.eds00.ru/233311b5
3JIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
116 151 .H
croumiiit Toka. Hanpsbicettite 1t 91C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s1 yJacTKa LEnHu. bubnnorexka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS
118 OJTHOPOTHOTI'O IPOBOIHUKA OT €r0 JUIMHEI U bubmmorexa LOK
P P https://m.edsoo.ru/95fcdf51
TIJIOIA/U TIOTIEPEYHOTO CEUCHHS
119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaIeNIbHOE, bubnnoreka [JOK
CMEIIAHHOE COEIMHEHNE POBOITHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX bubnuotexa [JOK
nenei. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
122 Pemenue 3amaq bubmmorexa LOK

https://m.edso0.ru/3881b469
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123 Pabora snekTpuieckoro Toka. 3aKoH bubmumoreka [IOK
Hoxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuoreka [JOK
124 P
CHicHHe saAat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TenoBast MOIITHOCTH, BbIJIe/IsIeMasi Ha bubmmorexa LIOK
’ https://m.eds00.ru/99750a6f
pe3ucrope
bubmuorexa [JOK
126 P
CHicHie sanat https://m.edsoo.ru/eb72fc24
197 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubnnoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnnoreka [JOK
JJIEKTPUYECKOU LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
3 OPOTIOE SaMBIKATHE https://m.eds00.ru/546f5632
132 Konpaencarop B 1eMu MOCTOSHHOTO TOKA bubmmorexa LIOK
A pEl https://m.edso00.ru/35368f3e
bu6mmorexa [IOK
1 P
33 cHicHe sanat https://m.edso00.ru/4410cef0
134 Pemenue 3amau mo reme "[locTostHHBII bubnmoreka [JOK
3IIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amgau no reme "[locTostHHBII bubnmoreka [JOK
ANEKTPUUECKUIN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3amgau no reme "[locTostHHBII bubnmoreka [JOK
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ANEKTPUUECKUN TOK"

https://m.edsoo.ru/eb5d4687

O06o0011eHre U cucTeMaTu3alys 3HaHU| 10 bubnnorexka HOK
137 . . -
teMe "[10CTOSHHBIN AIEKTPUUECKUN TOK https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme bubnmoreka [JOK
"IlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DeKTpuvecKas IpoOBOIUMOCTb
139 A3JIMYHBIX BELIECTB. DIIEKTPUYECKUAN TOK bubnmorexa LOK
P ' P https://m.edsoo.ru/da794295
B MeTayiax. CBepXmpoBOIUMOCTD
DJEKTPUIECKUN TOK B paCTBOPAX H
140 acIuIaBax JIEKTPOJIMTOB. 3aKOHBI bubmmorexa LIOK
P P ’ https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bubmunorexa [JOK
141 C) i !
AICKTPHACCICHIT TOI B Tasax. LUlasMa https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BaKyyMe. bubnuoreka [IOK
Bakyymnbie npubopsl https://m.edso0.ru/2E+160
143 DJIIEKTPUUYECKHI TOK B OTYIPOBOJHUKAX bubmmorexa [JOK
P YHPOBOA https://m.edso00.ru/ab61c660
bu6mmoreka [JOK
144 IT 0
OIYHPOBOAHHIOBHE NPHOOPE! https://m.eds00.ru/83622200
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3mepeHne CuIIbl TOKA U HAaPSDKEHUS B
[IETTH TOCTOSTHHOTO TOKA IPH MTOMOIIN
145 AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX bubnnorexka [JOK
npubopoB" uiau "3HaKOMCTBO ¢ IUPPOBOI https://m.eds00.ru/5643ea56
nabopatopueit o ¢pusuke. [Ipumepst
U3MEepeHUs PU3NIECKUX BEITMYUH MIPU
MOMOUIY KOMITBIOTEPHBIX AATYUKOB"
146 Du3nYeCcKuil TPAKTUKYM T10 TEME bu6mmoreka [IOK
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"N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LEJIBIO OIIPEIEIEHUs] MTHOBEHHOM
ckopocth"

https://m.edsoo.ru/f6292f5f

147

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH'" WMIIH
"UccnenoBaHue 3aBUCUMOCTH IYTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM
nBIKeHun"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"H3MepeHue ycKopeHusi CBOOOIHOTO
nageHus" win "M3yuenue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tela 10
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocTeio" nim "Hecnenosanue
3aBHCUMOCTH NepHOAa 00paleHus
KOHMYECKOI0 MasiTHUKA OT €ro
rnapameTpoB"

Du3n4eCcKUu IPAKTUKYM 110 TEME
"M3mMepeHne paBHOAEHCTBYIOLIEN CUIIBI
IpU ABMKEHUH OpycKa 10 HaKJIOHHOU
miockocTy" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHXKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJIJaHHOE PACCTOSTHUE OT €ro Macchl”

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

151

Pu3N4eCKUu IPAKTUKYM 110 TEME

bubmuorexa [JOK
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152

"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3yueHue ABUKEHHS] CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérxkuit 0J10K"

®dusnyeckuii MPaKTUKYM 110 TeMe
"H3mepenne KodpuIueHTa TpeHus 1o
BEJIMYMHE YTIIOBOTO KodddumenTa
3aBucumoctd Frp(N)" nam
"UccnenoBanue ABUKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
koo unrenTom Tpenus” i "M3zydenue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

https://m.edsoo.ru/b55b81al

bubmuorexa [JOK
https://m.edso0.ru/b83b1607

153

Du3HUEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUi paBHOBECHS
TBEP/OrO TeJla, UMEIOIIETO OCh BpaLeHUS "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOMYHMBOCTH TBEPJOTO TEJIA, UMEIOIIETO
iouiaab onopst"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenne ummyJibca Tena 1no
TOpMO3HOMY ITyTH" nin "M3Mepenne cuisl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" uinm "CpaBHeHNe
W3MEHEHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" ninu "HccnenoBaHue coxpaHEeHUs
HMMITyJIbCa MIPU YIIPYTrOM B3aUMOJICUCTBUN"

bu6mmorexa [IOK
https://m.edso0.ru/856fh28e
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win "M3MepeHre KUHETUYECKOW SHEpPrun
TeJa o TOPMO3HOMY ITyTH"

155

Du3N4eCcKUuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOTO Mpoliecca
(pexoMEHI0BaHO UCIIOIb30BAHHE

i poBoit tabopatopun)" win "M3yuenue
M30X0pHOro mnpouecca" uinmn "M3ydenue
n3zobapHoro nporecca” uiu "lIpoBepka
ypaBHEHUs COCTOSIHUSA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Usmepenue yneabHo# TemioéMKkocTu"
unu "HccnenoBanue mpoiecca OCThIBAaHUS
BemectBa" uinu "Mccnenosanue
aauabaTtHoro npouecca” unu "N3ydenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHUCTBUS U
TEMIEPATypbl KUIIEHUS KUIKOCTEH"

Du3HUEeCKU IPAKTUKYM I10 TEME
"H3y4yeHne 3aKOHOMEPHOCTEN HCTTapeHUs
)uakocren" win "M3mepenue yaenbHou
TEIUIOTHI TIaBJIeHus JbAa" win "M3ydyenue
CBOMCTB HACBIIICHHBIX TApOB" MU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3/lyXa M OLIEHKa Macchl apoB B
nomerienun". M3mepenne kodspduimenta
MOBEPXHOCTHOT'O HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l

bubnmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

DuU3nYeCKui MPAKTUKYM 110 TEME
"HaGmroienre mpeBpalieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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u3nydeHus ceeroauona” unm "N3ydyenue
IPOTEKaHMs TOKA B LIENH, COAEpIKalleh
KoHaeHcaTop" uiu "Pacnpenenenue
Pa3HOCTH NMOTEHIUAJIOB (HANpPSHKEHUs) IIPU
II0CJIEI0BATEIBHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

dusnueckuil NpakKTUKYM 10 TeMe

"HccnenoBanue cMEIIaHHOTO COeIMHEHUS
pe3uctopoB" unu "M3MepeHue yieabHoro

bubmunorexa [JOK

159
COINPOTHUBJICHUS TPOBOAHUKOB" HIIH https://m.edso00.ru/2b179d98
"UccneqoBanue 3aBUCMMOCTH CHJIBI TOKA
OT HAMPSDKEHUS JIJ1S1 JIaMITbl HaKaJIuBaHUs"
Ou3nyeckuil MPakTUKYM 0 TeME
"HaOmroneHue snexTponau3a’ nin
"N3mepenue 3apsiia 0OTHOBAICHTHOTO
bubnmnoreka [JOK
160 nona" wm "VccnenoBanue 3aBUCUMOCTH 1
https://m.eds00.ru/64b6e901
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU auoaa"
PesepBHeiit ypok. O0001IeHHE U
. bubnmoreka [JOK
161 CHUCTeMaTH3alus 3HAHUH 110 TEME 1
g " https://m.edsoo.ru/ed017d93
WHEMaTHKa
PesepBHslit ypok. O000IeHHE U
. bubnmoreka [JOK
162 cucTeMaTu3alus 3HaHU 1o TeMe 1
o " https://m.eds00.ru/3149956b
MHAMUKA
Peseprubrit ypok. O6001eHNE U
. bubnnoreka [HOK
163 cucTeMaTu3alus 3HaHU 1o TeMe 1
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro TEna
164 PesepBHbIil ypok. O6001IeHNE 1 bubmuorexa [JOK
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cUCTEMATHU3AIUA 3HAHUN 110 TeMe ""3aKOHEI
COXpaHEHHUs B MEXaHUKE"

https://m.edsoo.ru/6c0df9cc

PesepBueiit ypok. O000mIeHNE U

165 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU https://m.eds00.ru/de148976
Teopun"
PesepBubiit ypok. O600IIEHNE 1
P P 111 bubmuorexa [JOK
166 CHUCTEMaTH3aIUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoanaamuka. TerIoBbIle MATUHBI
PesepBusiit ypok. O6o0mieHue u
167 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"ArperaTHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXOIbI"
PesepBubIil ypok. O6001IEeHNE 1
168 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 10 TeMeE 1 bubmorexa [JOK
" B " https://m.edso0.ru/f2381c0c
DNeKTpruYEecKoe moJie
PesepBnbiit ypok. O600meHne u
P P iH bu6mmorexa [IOK
169 CHUCTeMaTH3allusl 3HaHUH 10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUYECKUIN TOK
Pesepeubiit ypok. O600menne u
170 CI/ICTIe)MaTI/I?,ZpI/ISI 3HaHI/II;IH o Teme "Toku B 1 bubmmorexa [TOK
B " https://m.edsoo.ru/cc7681d4
Pa3TUYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJTACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue A op
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchbl
B3anmopeiicTBHE OCTOSTHHBIX MAarHUTOB
1 Y IIPOBOJHUKOB ¢ TOKOM. MarHuTHOE 1 bubmorexa [JOK
poBon ' https://m.eds00.ru/487a8593
nosie. ['unoresa Amnepa
Bexrop marauTHOM MHAYKIUA. [IpuHIMI
2 cyne 113031/1 15051 MarHI/ITfI}L],I; r[oneﬁp ) 1 bubmorexa [JOK
YHEp H . ’ https://m.edsoo.ru/4clabcch
JIuHMM MarHUTHOW MHAYKLIUU
MarsnuTHO€ 1oJ€ IPOBOJHUKA C TOKOM. bubnnorexka [JOK
3 1
OmneIT OpcTena https://m.edsoo.ru/d35d5262
4 Cunia Amriepa, e€ HampaBJICHHE U 1 bu6mmoreka [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CHICHAC sakad https://m.edsoo.ru/a37a0c21
5 IIpumenenne 3akoHa Amnepa. 1 bubnuoreka [IOK
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
7 MOAYJIb. JIBUKEHUE 3apsSKEHHON 1 bubnnorexka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJjie
bu6mmorexa [IOK
8 P 1
CHICHHE sa1ad https://m.edsoo0.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 Bubmmorexa IOK

https://m.edsoo.ru/d518be4b
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bubmuorexa [JOK

10 Petnerne sazas hittps://m.eds00.ru/93617bd9
MaruauTtHoe 1oJe B BeIIeCTBeE.
11 deppomMarHeTHKy, napa- u bubmmorexa [JOK
https://m.eds00.ru/30ff9608
amMarHeTUKu
12 OcHoBHBIE CBOCTBA (heppOMArHETUKOB. bubnmoreka [JOK
[Tpumenenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenne 3agay mo Teme "MarautHoe bubmuorexa [JOK
nosie" https://m.edso00.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bu6mmoreka [IOK
none" https://m.edsoo.ru/41c4ae8a
15 SIBneHue AINEKTPOMATHUTHON UHIYKIUH. bubnnorexa [HOK
[ToTok BeKTOpa MarHUTHOW MHIYKIIMHU https://m.edsoo.ru/b3efalcl
bubnnoreka [JOK
16 IAC nuayiun https://m.edsogru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKITUU bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpudeckoe nose. Toku bubnuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIUY B ABUKYIIIAXCS bubnuorexa [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
bubnuotexa [JOK
20 Pemterne safas https://m.edsogru/4dfda618
bubnmuotexa [JOK
21 llpasno Jleta https://m.edsogru/bb022726
NunyktuBHOCTH. Karyika
22 WHIyKTHUBHOCTH B IIETIH TTOCTOSTHHOTO bubmmorexa LOK

TOKa

https://m.edsoo.ru/621eae9d
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SAsnenue camounaykuu. IJC bubmuorexa [JOK
23
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnnoreka [HOK
TOKOM. DJIEKTPOMArHuTHOE IOJIe https://m.edsoo.ru/b3cOad11l
bu6mmoreka [IOK
25 Penterme sanat https://m.eds00.ru/88f69d2b
26 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bu6mmoreka [IOK
1o Teme "DyeKTpoauHaMHuKa" https://m.edsoo.ru/76484025
97 KonTponbhas pabota no teme bubnuorexa [JOK
"DnexkTpoauHamMuka" https://m.edso0.ru/8ae09b98
28 KonebarenpHas cucrema. CBOOOIHBIC bubmuorexa [JOK
KoJiebanus1. ['apMoHudeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTuueckoe u nTMHaMHU4YeCKOE bubmuorexa [JOK
OIMCAaHUE KOJIEOATENbHBIX ABUKEHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BoiBo
WHAMHYECKOTO OIMCAHMS
30 . HUYECKUX KOIEeOaHUl U3 X bubmmorera [TOK
FapMo e e https://m.edso0.ru/e3¢99692
HHEPTeTHYECKOr0 U KHHEMATHYECKOTO
OITHCAHHUS
bubmuorexa [JOK
A .
31 MILIHTY 12 1 pasa KoneOanuil https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [Tepros
MaJbIX CBOOOIHBIX KOJIEOaHUI
32 MaTeMaTu4 Eoro MmagTHuka. Ilepuo bubnnorexa [IOK
© © . - epHoA https://m.eds00.ru/e0399319
CBOOO/THBIX KOJICOAHUU TIPYKHHHOTO
MasATHHKA
33 3aryxaromue Konebanus. BeiHy X /IeHHBIC bubnnoreka [HOK

KkoJiebanus. Pesonanc

https://m.edsoo.ru/72e¢93d09



https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

bubmuorexa [JOK

34 A 0
BTOKOJIChAI https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepeHmus "MexaHndeckue
36 KoJicOaHUs B My3bIKAJIbHBIX bubmorexa HOK
3’ https://m.edso00.ru/8ef587be
MHCTPYMEHTaX
37 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHMA bubmuorexa [JOK
o Teme "Mexannuyeckue kosebanus" https://m.edsoo.ru/eb84182f
DNEeKTPOMarHUTHHIE KOJIEOAHMUS. bubnnoreka [JOK
38 .
KonebartenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY b1
39 3apsja KOHJIeHcaTopa ¢ aMIUIUTYA0U bubmorexa HOK
pAA A P A https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnnorexa [JOK
UJIeaTbHOM K0JIE0ATEeThbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue 3JIeKTPOMarHuTHbIE
41 KOJ‘I};6aHI/IIL}II Brin >1<p €HHBIE bubmmorexa [JOK
’ YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs
42 IIepemeHnHsbIl TOK. Pesucrop u bubnnorexka [JOK
KOHJEHCATOP B LENH IIEPEMEHHOIO TOKa https://m.eds00.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIETTN bubnnorexka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa 1St SIeKTPUYECKOH 1Ienu bubnmoreka [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
45 MoOIHOCT NEPEMEHHOIO TOKA. bubnnoreka [HOK

AMIIIUTYJHOE U AEUCTBYIOLIEE 3HAUCHUE

https://m.edsoo.ru/lcac6c4c
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CHJIbI TOKA U HAIIPAKCHUS

46 Pe3oHanc B dIIEKTPHUUYECKON LIENTH Bubmaorexa ITOK
P H https://m.edsoo.ru/087506df
bubmuoreka [JOK
47 P
CHICHHE 3alad https://m.edsoo.ru/al6836a4
Wneansueiif Tpancopmatop.
48 HHOI/BBO CTBE)) ne(be paqa I/IpHO eOenue bubmorexa LIOK
p a . peal P https://m.edso00.ru/f97418ae
ANMEKTPUICCKOI SHEPTUU
DKOJIOrM4eCKHEe PUCKU TIpU
49 MPOU3BOACTBE AJIEKTPOIHEPTUH. bubnnoreka [JOK
KynbTypa ncnosb3zoBanus https://m.edso0.ru/a6f74d93
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM KU3HU
bu6nmoreka [JOK
P
50 Clietme sajad https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 P
clietme sajad https://m.edsoo.ru/7cab59f8
O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH
52 o TeMe "DJIEeKTPOMATHUTHBIE bubmorexa [JOK
" P https://m.eds00.ru/401024a9
KOJIEOaHUs
53 MexaHuuecKre BOJHBI. XapaKTePUCTUKH bubmuorexa [JOK
MEXaHNYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHNYECKUX BOJH Eubmorexa IIOK
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
. X
55 3myK. XapaKTepucTuicH 38yKa https://m.edsoo.ru/138b6f09
56 Wudpa3syk u yaprpassyk. LllymoBoe bubnuoreka [IOK
3arpsi3HEHUE OKPY KAIOIIEeH Cpeibl https://m.edso00.ru/7380038f
o7 Pemenue 3anau bubnmoreka [JOK
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https://m.edsoo.ru/cfd918bf

58 DneKTpoMarHuTHeIe BOJHBL. M3nyuenue bubnmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus AMEKTPOMATHUTHBIX BOJIH. bubnunoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 [IpuMmeHeHue IeKTPOMAarHuTHBIX BOJH B bubmmorexa [JOK
p P https://m.edsoo.ru/49be1f9e
TEXHHUKE U ObITY
[TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
61 Pall) I/IOLJI'IOKa I;ISIH DJIeKT OMaFHI/ITHI(;e bubmorexa LHOK
a T p . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY KaloIei cpebl
62 KonTponbhas padota no teme bubnnorexa [HOK
"Konebanus u BosHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO bubnnoreka [JOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA
64 MPSMOJIMHEIHOTO paclpOCTPAaHEHUS bubmmorexa [OK
p pactipoctp https://m.edsoo.ru/ea32d455
CBeTa
65 OTtpaxenune ceta. [Lmockoe 3epkaio. bubnuoteka [JOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTeIb
66 npenomiieHus. [looHOE BHyTpeHHEE bubmmorexa [JOK
P i . yIp https://m.edsoo.ru/bc2e55cd
otpakeHue. [IpenenbHbBIN yTroJ MOJIHOTO
BHYTPEHHET0 OTPaKECHUS
67 Pemrenne 3a1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
OTPAXKECHUS U MPETIOMJIICHHUSI CBETA https://m.eds00.ru/49d830a9
68 Xon myueit B mpusme. Jlucrepcus cBera. bubnmoreka [JOK
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CrnoxHblii coctaB 6enoro ceeta. L[er

https://m.edsoo.ru/d8elc3be

69 JIunzpl. DoKycCHOE pacCTOSTHUE U bubnnorexka HOK
ONTUYECKAs CUJIA JIUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n300paxxeHui B TMH3aX U bubnmoreka [JOK
UX CUCTeMax. YBEJIUYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHune
71 M300paKEHUH, MOJTyIaeMbIX C ITOMOIIBIO BH6J_IHOTeKa HOK
- https://m.edso00.ru/5a868f09
72 ['a3 xak ontuyeckas cucrema bubmmoreka LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenesnst bubnnoreka [JOK
IIPUMEHUMOCTH T'€OMETPUYECKON ONTHKHU https://m.edsoo.ru/cd174a10
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS Bubmiorexa LIOK
https://m.edsoo0.ru/f32aab06
bubnnorexa [JOK
7 Jlucnepens caera https://m.edsogru/1e16cc6e
bubnuotexa [JOK
76 Murepgepenms caeta https://m.edsogru/Sfc0c638
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS bubnnoreka [JOK
HaOII0ICHNS MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubnmoreka [JOK
8 Pemerve 3anas https://m.edsogru/3061de2b
bubnmuorexa [JOK
& Hpumenenne tuTepdepertn https://m.edsogru/668edbc8
bubnuorexa [JOK
80 Jlupaxius ceera https://m.edsogrullzed04b5
81 Judpakuronnas peméTka. Y cioBue bubnnoreka [HOK

HaGHIOI[GHI/ISI TIaBHBIX MAKCUMYMOB

https://m.edso0.ru/f998d964
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bubmuorexa [JOK

82 P
ClicHue sajad https://m.edsoo.ru/d58c411a
83 [TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 P
clierme sanad https://m.edsoo.ru/c56c8158
85 CBeTOBBIE SIBIECHUS B IIPUPOJIE bubmorexa [TOK
pHpoa https://m.edsoo.ru/0b36363d
86 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bu6mmoreka [IOK
o teMe "OnTuka" https://m.edsoo.ru/8al4748b
bu6mmoreka [IOK
87 K S O
OHTpOJIbHAsS paboTa 1o TeMe «ONTHKa» https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHHUMOCTH KJIACCHYIESCKOM
88 MEXaHUKH. 3aKOHBI DJIEKTPOIUNHAMUKY U bubmorexa [TOK
’ P https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIBHOCTH
89 [Toctynatel ciennaabHONU TEOPUU bubnuoreka [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAI.
IIpeoOpasoBanug JlopeHna. YcioBue
90 big pI/ILII/III;HOCTI/I OTHO(I:)I/IT;ILHOCTL bubnnorexa [IOK
P ) https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAICHUE JITHHBI
o1 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmoreka [JOK
JaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ YHEPTUEH U UMITYJIbCOM
92 €JIITUBUCTCKOM YaCTUIILI. JDHEPTrUd bubmmorexa [TOK
P 1Bt p https://m.edsoo.ru/b6258ffa
IIOKOS
93 PaBHOBECHOE TETIIOBOE M3TyUYCHHE bubmuorexa [JOK
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bubmuoreka [JOK
94 3 B
AKOH CMEHlerHs BiHa https://m.eds00.ru/Lc5ff752
95 ['unores3a M. Ilinanka o kBaHTax. bubnmoreka [JOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% DHEprus u MMIYIILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. Onbiter A. I'. Cronerosa. bubnnorexa [HOK
3axonbl poTtorddekra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 1S
98 dororddekra. "Kpacnas rpanumna" bubmmorexa [JOK
- 0P patiuil https://m.edso00.ru/01ef4556
dororddekra
bu6mmoreka [JOK
. I1. H.
99 JlaBienue cBera. OnbITHI JleGeneBa httos://m.edsoo.ru/64bAF966
bu6mmoreka [JOK
100 B I
O/THOBBIE CBOHCTRA HacTHIl https://m.edsoo.ru/f59cfcec
Boummsr ne bpoitng. JlimmHa BOTHBI 1€
101 b ofmﬂlllzl aI;Me Bl §6J'IaCTI/I ’ bubmorexa LOK
P p P B https://m.edsoo.ru/5df8bafl
JIOKaJIN3alinu )IBI/I)KYHI@I/ICSI qacTHUulbI
bubmuorexa [JOK
102 K - i
0 OPTYCKYJIAPHOBOHOBOM Jya TH3M https://m.edsoo.ru/8ccab62a
bu6mmorexa [IOK
1
03 Jlcppakiuus SICKTPOHOB Ha KpHCTAIaX https://m.edsoo.ru/30dbal8c
Cnenudnka n3MepeHI B MUKPOMHUPE.
104 COO”I[IH(()bHIeHI/ISI HeI;H e eHéHH(f)CTeI?Ip bubmorexa HOK
. pedt https://m.edsoo.ru/65783dec
I'eitzenbepra
105 Pemenue rpadguueckux 3amaq bubmmorexa [JOK

https://m.edsoo.ru/e70195hd
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bubmuorexa [JOK

106 Penenue pacu€rupix saau https://m.edsoo.ru/ee9b3182
K §] e :
o7 ; gHTpOHBg?F}IO[‘)'a "cI)<Ta 10 TeMaM _ Butmnorexa LOK
CHOBH“ ’ HOP MyCKyAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaiu3M
O 0 HCCJIEIOBAHUIO CTPOE
g | OSSO HOCIGORAHIO CTpocT Buamorera LIOK
aroma. LUlaHeTapaas Moje https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 Hocrynater bopa https://m.edsoo.ru/404dfa9a
Buast ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
110
SHEpPruy aToMa BOJAOpOAa https://m.edsoo.ru/cf74blla
111 CHnoHTaHHOE U BBIHYKJIEHHOE U3TTy4YE€HUE bu6nmoreka [JOK
CcBeTa https://m.edso0.ru/f945d85c¢
bu6nmoreka [JOK
112 Jlazep https://m.edsoo.ru/2288a0c4
H I'eiizendepra-
s I/IYKJIOHHaSI3MOI[eJ'IL sapa Be o JIp BuGmiorexa LIOK
BAHCHIKO. Sapiil 1 MaccoBOC HUCIO https://m.edsoo.ru/34ada5de
saapa. M3oTonsl. PagnoaktuBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIyYECHHUS. bubnnorexka [JOK
114
BnusiHue paqroakTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
SAnepusie cunbl. [ledekt Maccol sapa.
115 S nepublie peakuuu. AnepHble peakTOPHI. bubnnoreka [HOK

[Tpobnembl ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIeKThl pa3BUTH

https://m.edsoo.ru/ff1758d0
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SIEPHOMN YHEPIEeTUKH

MeTo/ibl perucTpaluy U UCCIeI0BAHUS
3JIEMEHTAPHBIX YACTHLI.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.

bu6mmoreka [IOK

116
baproHbl, ME30HBI U JIENTOHBI. https://m.edsoo.ru/1ac08a5h
[IpencraBnenne o CTaHIapTHONH MOJIEIH.
KBapk-rirooHHas Mojieib aipOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bubnnoreka [JOK
sHeprus. EnuHcTBO Qusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 Dtanbl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX https://m.eds00.ru/39c44028
HCCIIEIOBAHUI
CoBpeMeHHbIE ONTUYECKUE TETIECKOTIHI,
120 aIMOTENEeCKOIIbI, BHEaTMOC(epHas bubmorera [TOK
P ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue
121 3BE3/IBI, INTAHETHI, UX BUIUMOE bubmmorexa [TOK
’ ’ https://m.edso00.ru/aac588eb
JIBUKCHHE
Conneunas cucrema. CoOJTHIIE.
122 ConHevHast akTUBHOCTD. MlcTOUHHK bubmmorexa [JOK
o https://m.edso0.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
123 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. bubnmoreka [JOK

Jlnarpamma "ceKTpajabHbIN KJlacc —

https://m.edso00.ru/42169944
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CBETUMOCTE"

124 3Be3/1bI TJIABHOM TMOCIIEI0BATEILHOCTH bubmmorexa [JOK
A A https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .

125 CoBpeMeHHbIE NPEACTABICHUS O bubnuoreka [IOK
MPOUCXOXKACHUH U 3BoJonnK CoJlHIA U https://m.edsoo.ru/d09da494
3BE31. DTaIbl )KU3HU 3BE3
Muneunsiii [lyTe — Hama ['anakTuka.

126 Tumne! ramaxTuk. YEpHEIE ABIPEL B SApPaX bubmmorexa [IOK

i P P https://m.edsoo.ru/7cd10a0a
rajaKkTHK
Bcenennas. Paciiupenue Beenennoid. BuG 10K
noImoTeKa

127 3akon Xa06ima. Teopus bosnbiioro

P https://m.edso0.ru/3dbdf0d?
B3pbIBa. PEIMKTOBOE U3TyUECHHE

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

bu6mmorexa [IOK

129 Hepeménnsie nmpobdieMbl aCTpOHOMUHT

P P P https://m.edsoo.ru/d37d9ffe
@uU3NYECKU NPAKTUKYM 110 TEME
"HMccnemoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOB" WU
130 "UccnenoBanue CBOMCTB bubmorexa HOK
A Y " https://m.eds00.ru/67361aef
deppomarnetukoB" unu "UccnenoBanue
JEWCTBUS MMOCTOSSHHOTO MarHuTa Ha
paMKy ¢ TOKoM"
@u3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" wiu
" bubnmoreka [JOK
131 N3yuenue 3aBUCUMOCTH CUIIBI AMIlepa

oT cuiibl Toka" unu "OnpeneneHue
MarHuTHON MHIYKIIMH Ha OCHOBE

https://m.edsoo.ru/fcae91e9
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nu3MepeHus cuibl Ammepa"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

132 ANEKTPOMArHUTHOW MHIYKIMH'" WIIN https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIUU BUXPEBOTO
MarHMTHOIO Mo
du3nuecKuil MPakTUKyM 110 TEMe
133 "UccnenoBanue siBICHUS bubmuorexa [JOK
camounaykiuu" uinn "Coopka Moenu https://m.edsoo.ru/b8fb6391
3JIEKTPOMArHUTHOTO reHeparopa’
du3nuecKuil MpakTUKyM 110 TEMe
134 "U3mepenue neproja CBOOOTHBIX bubnnoreka [JOK
KOJIeOaHUN HUTSHOTO U NIPYKUHHOTO https://m.eds00.ru/5d159d35
MasTHHUKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHue 3HEPruu B Bubmiorexa LIOK
. https://m.edso0.ru/a28026bd
NPY>KUHHOM MasiTHUKE
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
136 gyepes MOCIIE0BATEIbHO COEINHEHHBIE bubnuoreka [IOK
KOHJIEHCATOp, KaTyIlIKy U pe3ucTop’ uin https://m.eds00.ru/89dc2d90
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENIH IIEPEMEHHOI0 TOKa"
@u3NYECKU IPAKTUKYM 110 TEME
137 "N3yueHue napameTpoB 3ByKOBOU Bubmiorexa LIOK
| https://m.edso00.ru/b100661a
BOJIHBI
DU3NYECKUI TPAKTUKYM 10 TEME
138 "M3Mepenune nokasaresis IpeoMICHUs Bubmiorexa LIOK

crexna" win "llonydenue n3odpaxxeHus

https://m.edso0.ru/42569eal
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B CUCTEME U3 TUIOCKOIO 3epKajia u
JIAH3E"

@uU3NYECKU IPAKTUKYM 110 TEME
"NccenenoBanue 3aBUCUMOCTH
(OKYyCHOTO PacCTOSIHUS OT BelecTBa (Ha

bubmuorexa [JOK

139
IIpUMEpE KUJKUX JINH3)" WU https://m.edso0o.ru/b879fb3f
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"
OU3NYECKUN TPAKTUKYM I10 TEME
140 "Hab o 1eHe P dbpa Y bubnuorexa [JOK
JIF0ICHUE TU(pakiuy,
A AAPPaKt " https://m.edso00.ru/8b7ac737
UHTEP(EPEHITNH U MTOJIIPU3ALIN CBETA
®u3nuecKuil IPAKTUKYM IO TEME
"OnpeneneHue UMIyJIbca U SHEPTUH
141 PeA Y (o P bubnuoreka [IOK
EISITUBUCTCKUX YaCTHIL (T
P 1 https://m.eds00.ru/63756c47
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1€)"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosinaoM [1nanka Ha
142 P boTorddexra” bubnmnorexa [JOK
OCHOBE HccleIoBaHus (PoT KT
A https://m.edsoo.ru/eb916f82
niu "HccnenoBanne 3aBUCUMOCTH CUITBI
TOKa 4epe3 CBETOIMO]T OT HaNpsKeHus "
@u3nYeCKUil NPAKTUKYM IO TEME
143 "UccnenoBanue criekTpa pa3pekeHHOTO bubnmoreka [JOK
aTOMapHOTO BOJAOPOJA U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctostHHOW Punbepra"
@u3NYECKU IPAKTUKYM 110 TEME
144 "UccnenoBanne paiuoakTUBHOTO (hoHA C bubmuoreka [JOK

HCIMOJIb30BAHUEM JO3UMETpA" UIH
"N3ydeHue noryonieHus: 6era-4yacTuil

https://m.edsoo.ru/c3dabe6e
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amroMuHueM"

145

146

147

148

DU3NYECKUI TPAKTUKYM I10 TEME
"HabGmronenus 3BE31HOTO HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONIPEAEIICHUS
MOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3H
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsl,
TJIaHET, TYMAHHOCTE! U 3BE3THBIX
cCKorieHui"

O06o011ieHre 1 cucTeMaTu3aIys 3HaHu.
Ponb ¢pu3uku 1 acTpoHOMHHU B
HKOHOMHYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIbHOW M 3TUYECKOM chepax
JEATEIbHOCTH YeI0BeKa

O06o011eHne 1 cucTeMaTu3aIys 3HaHu.
Poinb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06o01IeHne 1 cucTeMaTu3aIys 3HaHuH.
Ponpe ¢pusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABIECHUI O
¢bu3nveckoil kKapTHHE MUpa, MECTO
¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEJCTABICHUN O IPUPOJE

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

bubmuorexa [JOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI
o teme "Kunemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/b032fc4b
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O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUI

bubmuorexa [JOK

150
no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMaTH3aIlisl 3HAHHIA bubmuorexa [JOK
o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre u cucTeMaTr3aIs 3HaHUIA bubmuorexa [JOK
no teme "CraTuka TBEpI0TO Tena" https://m.edsoo.ru/3cca482e
O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN
" bu6mmoreka [IOK
153 1o Teme "3aKOHbI COXpAaHEHUS B
| https://m.edso00.ru/32a4d1a0
MEXaHHKE
O0o001IeHNEe ¥ CHCTeMAaTU3alNs 3HAHUN
" bubnuoreka [IOK
154 110 TeMe "OCHOBBI MOJIEKYJISIPHO-
. " https://m.edsoo.ru/ed440ca8
KHHETUYECKOW TeOpUn
O0600611eHre U cucTeMaTu3alus 3HaHU!
155 o Teme "Tepmoauaamuka. TemnoBbie bubmorexa [JOK
Y P ' https://m.edso0.ru/c63f7c10
MaIluHbI
O0600611eHre U cucTeMaTu3alus 3HaHU!
156 1o Teme "ArperaTHble COCTOSTHUS bubmorexa [JOK
P " https://m.edso0.ru/1d36b5b1
BemiecTBa. PazoBbIe MEPEXOIbI
157 O06001eHre U cucTeMaTu3aIis 3HaHU bubnuotexa [JOK
o Teme "DnekTpuieckoe mnoie" https://m.edsoo.ru/3bf0def9
O06001enre u cucTeMaTru3aIus 3HaHUA
" o . bubmuorexa [JOK
158 1o TeMe "TloCTOSHHBIN 3IeKTpUUeCcKUuit
" https://m.eds00.ru/71453ee6
TOK
159 O06o0061IeHre U cucTeMaTU3alus 3HaHUN bubnmoreka [JOK
o Teme "TokM B pa3inyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U cCUCTEeMaTH3aIisl 3HAHUHA bubmuorexa [JOK
o Teme "MarnuTtHoe nosue" https://m.edsoo.ru/3b4c06ae
161 PesepBubIil ypok. O600meHHE 1 bubmuorexa [JOK
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CHCTEMATHU3AINA 3HAHUH 10 TEME
"DnekTpoMarHuTHasA UHAYKIUS"

https://m.edsoo.ru/053e2248

PesepBHelil ypok. O6o0mIcHHE 1

bu6mmoreka [IOK

162 CHCTEMATH3a 3HAHUM 110 TEME
. METEMATHBAIIT SHAHHITTO TEM https://m.edsoo.ru/d6310bfd
'"Mexannueckue Koyiebanus"
PesepsHEIil ypok. O000IIEHNE U
163 CHCTgMaTHSZ pml 3HaHI/II7LIu 10 TEME Bubmiorexa HOK
" B " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHUS
PesepBHrlit ypok. O6o01ienue u
164 cUCTEMAaTH3alys 3HAHUH 10 TEME bu6mmorexa [IOK
"MexaHu4ecKHe U AIEKTPOMAarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusblil ypok. O0001IEHIE 1
165 CI/ICTEM&TI/BZ pm{ 3H&HI/II7LIu 10 TEME Brbmmozexa [IOK
" " B https://m.edso0.ru/52ad1603
Onruka
Pesepsusblil ypok. O000IIIEHE 1
P P . bu6mmorexa [IOK
166 CHCTEMATH3aIMs 3HAHUI 110 TEME
https://m.edsoo.ru/5beclc65
"OcHoBel CTO"
Pesepsusblil ypok. O000IIIEHE 1
167 CI/ICTEM&TI/ISZPI/ISI 3HaHPII>I'III 10 TEME Bubmiorexa LIOK
" B . " https://m.edsoo.ru/f7¢59d38
KoprmyckynspHO-BOTHOBOH JAyau3M
PesepBusblil ypok. O0001IEHIE 1
168 CI/ICTI;MaTI/BZpI/ISI 3HaHI/II;Iu 10 TEME Bubmzorexa LIOK
" " " https://m.edso00.ru/1f511654
dusuka atoma
PesepBHrIit ypok. O6o01IeHne 1
169 CHCTEMAaTHU3allMs 3HAHUH 110 TeMe bubmuorexa [JOK

"®du3uKa aTOMHOTO S7pa U
3JIEMEHTapHbIX yacTul"

https://m.edsoo.ru/905c5ce0
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PesepBHelil ypok. O6o0mIeHHE 1

170 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/2bffb94c
"DnemMeHTsl acTpouznku"
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBaHusi

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax PoJb U MeCTO (PU3WKH B (HOPMUPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIHbHOCTH JIHOJICH

10.2

YYuTBIBaTh TPAHUIBI TMPUMEHCHHS HM3YYEHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, MHEpLMajbHas cCUCTeMa OTcuéra, abCOJIIOTHO TBEpHOE
TEJIO, UACAIBHBIMA ra3; MOJAEIH CTPOCHHUS Ta30B, >KUAKOCTEW M TBEPABIX TEIl,
TOYCUHBIN DJICKTPUUCCKHUH 3apsij] — PU pPEeIICHUH (PU3NIECKUX 3a]1a4

10.3

104

Pacno3naBare Qusmueckue sBIeHHS (MPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEILECTBA
U DJIEKTPOJMHAMHUKU: DPABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHHE, CBOOOJHOE MaJieHUuE TeJl, BUKEHHUE 10 OKPYKHOCTH, UHEpPLUS,
B3auMojieiicteue Ten; auddys3us, OpOYHOBCKOE JIBM)KEHUE, CTPOCHHE
KHUJIKOCTeH M TBEPABIX TeJ, HU3MEHEeHHe oO0bEMa Teld MpU HarpeBaHUU
(oxJaxaeHun), TeIUIOBOE paBHOBECHE, UCIApEHHUe, KOHACHCALMs, MIaBlIeHHe,
KpUCTAJIIIN3aLusl, KUIIEHUE, BIa)KHOCTh BO3/yXd, MOBBILICHUE JAaBJICHUS ras3a
IpU €ro HarpeBaHUU B 3aKPBITOM COCY/€, CBS3b MEXIYy MapaMeTpaMu
COCTOSIHUSA T'a3a B U30IPOLECCAX; IEKTPU3ALUs TEN, B3aUMOJICHCTBHE 3aps/10B

OnuceiBaTh MEXaHUYECKOE JBI)KEHUE, UCMONIb3ys (U3NYECKUE BEIUYMHBI:
KOOpJAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHUIa,
UMIIyJIbC ~ T€Jla, KHHETHYeCKas  DHEpPrus, IMOTCHLMAIbHAs  DHEpIus,
MexaHuyecKkas paboTa, MeXxaHHYecKas MOILIHOCTb; IPU ONUCAHUM MPaBUIBHO
TpPaKTOBaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX 00O3HAUEHUs U
€AMHMIIBI, HaXOAUTh (OPMYJbI, CBS3bIBAIOLIME JIaHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAMH

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEN U TEIJIOBBIC SBIICHUSA,
HCIIOJIB3YyA (1)1/13I/Iqec1<1/1e BCJIIMYMHBI: OAaBJICHUC TIa3a, TEMIICpaTypa, CPpCIAHAA
KHHETUYCCKasa OHEPTrHUiA Xa0THUYECCKOIo JOBHUXXCHUS MOIJICKYJI,
CpCAHCKBaApaTHYHAasA CKOPOCTb MOJICKYJI, KOJIUYCCTBO TCIIJIOTHI, BHYTPCHHAA
sHeprusi, paboTa Taza, KOAXQDHUIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO
JBUTATENs; TpPH OINHUCAHUU TPABHIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT
UCTIONIE3YEMBIX BENWYMH, UX OOO3HAYEHHS U €AMHHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BETMUUHY C APYTUMHU BETHUNHAM

10.6

OnuceIBaTh M3yUYEHHBIE YJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUECKHE
SBJICHHS (TPOIECCHI), HMCIOJIb3Ysl (PU3UUECKHE BEIMYMHBI: DJIEKTPHUCCKHUI
3apsifi, AJIEKTPUUYECKOE TO0JIe, HAIPSHKEHHOCTh MOJIA, MOTEHLHUAaJ, Pa3HOCTb
MOTEHIIMAJTIOB; IMPH OIMUCAHUHM TMPABUIBHO TPAKTOBATh (DM3HUECKHA CMBICI




HCIOJIb3YyCMbIX BCIUYUH, UX 0003HaYEHHS U CAWMHUIBI; YKA3bIBATb q)OpMyJIBI,
CBA3bIBAIOINEC NAHHYTO (bl/ISI/I‘IeCKYIO BCJIIMYNHY C APYTUMH BCIMYNHAMU

10.7

10.8

10.9

10.10

aHAM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, UCHONB3Yys (pusnueckue
3aKOHBl M MPUHUMIBL 3aKoH BcemupHoro tarorenus, |, Il u Il 3akonsl
HbroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM 3HEPIMM, 3aKOH COXpPaHEHUs
UMIyJIbCA, IPUHOMUI ~ CYNEPHO3ULUM  CWJ, HPUHLUI  PABHOIIPABUS
UHEpUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHUS BEILECTBA, Ia30BbI€ 3aKOHbI, CBA3b CPEJHEW KHMHETHUUYECKON SHEpruu
TEIUIOBOIO JIBM)KEHUSI MOJIEKYJ ¢ a0CONIOTHOM TeMuepaTypol, MepBblii 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsja, 3akoH KyroHa;
IIPU 3TOM pa3jInuaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €F0 MaTeMaTH4ecKoe
BBIpQXEHHE U yCIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTHU

OOBSICHATE OCHOBHBIE IMPUHIUIIBL JIEHUCTBUS MallvH, HpI/I60pOB 1 TCXHUYCCKUX
YCTpOﬁCTB; pa3in4yaTb  yCJIOBUA  HUX 0€30IIaCHOTO  HCIIOJL30BaHUA B
MMOBCEIHEBHOM KU3HU

BBITIONHATE  AKCIIEPUMEHTHI TI0 HCCIICIOBAaHUIO (U3MUYSCKUX SBICHUU U
NPOIIECCOB C MCIOJIB30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUIl; MPU 3TOM
dbopmynupoBathe mpobiemy (3amady) M TUIOTE3y y4eOHOro 3KCIEPHUMEHTa,
COOMpaTh YCTAaHOBKY W3 IMPEIUIOKEHHOTO 00OPYIOBaHUs, MPOBOIUTH OIBIT U
(OpMyIIHPOBATH BHIBOIBI

OCYHIGCTBJ'IHTB MMpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)H31/I‘~IGCKI/IX BCJIMYHMH, IIpU

9TOM BLI6I/IpaTB ONTUMAIIBHBIN CITOCOO HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBIC
MCTOABI OICHKHU HOl"pCH.IHOCTCfI I/ISMepCHI/Iﬁ

10.11

UccnenoBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI; IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpoBaTh pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEJINYMH B
BUjie TabauIl U rpaduKoB, 1e1aTh BBIBOABI 110 pe3ybTaTaM HCCIeI0BaHUs

10.12

CobmronaTe mpaBuia 0€30MacHOTO TPyJa MPH MPOBEICHUU HMCCIICIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOH M TPOEKTHOU
JNESATCIIBHOCTH € WCIIOJIb30BAHHEM  M3MEPHUTENBHBIX  YCTPOHCTB U
1ab60paToOpHOTro 000pYyA0BaAHUS

10.13

Pemate pacuérHple 3amauyd ¢ SBHO 3aJaHHOW (PU3WUYECKOW MOJEIbIO,
I/ICHOJ'IB?,YSI (1)I/I3I/I‘-IGCKI/IC 3aKOHBbI 1 HpI/IHHI/IHBI; Ha OCHOBC aHajJIMn3a yCJ'IOBI/ISI
3agadyu BBI6I/IpaTI) (1)I/ISI/IIICCKYIO MOICJIb, BBIACIATH (I)I/ISI/I‘-IGCKI/IG BCJIIMYMHBI U
dbopMyIel, HEOOXOUMBIE IS €€ PEeIIeHUs, TPOBOJIUTH PACUYETHl U OIICHUBATH
PEATbHOCTD MOTYYSHHOTO 3HAYCHHS (PHU3NIECKON BETMUUHBI

10.14

10.15

PemaTte xauecTBEHHBIE 3a7a4d: BBHICTPAWBAThH JIOTHUYECKH HETPOTHBOPEUNBYIO
[IEMOYKY PACCYXKJIEHUN C OMOpPON Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue IBICHUS

Hcnonb30Bath MpH pelieHny y4eOHbIX 3a7a4 COBpeMeHHbIe HH()OpPMAIIMOHHBIS
TEXHOJIOTMM Il  TOMCKAa, CTPYKTYpUpPOBAHUsA, HMHTEPIpPETAlUd U
MPEACTABICHHUS y4eOHOH M HAyYHO-TIOMYJISIPHOM WHOOpMAIUH, MOTy4YEeHHON




U3 PA3IMYHBIX HCTOYHUKOB;, KPUTHUECKH AaHAIM3UPOBATH IMOyIaeMYO
nHpopmaIuio

10.16

10.17

10.18

[IpuBoAMTH TpUMEpHI BKIIA/1a POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE NPOLECCOB OKPY)KAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

Hcronp30BaTh TEOPETUYECKHUE 3HAHUS MO0 (PU3UKE B MMOBCETHEBHOM KHU3HH IS
obecrieueHrss OE30MACHOCTH MPU OOPAIICHUH C MPUOOPaMU M TEXHUUYCCKUMHU
yCTpOMCTBAMH, Ui  COXPAHCHHSI 3J0POBbSI W COONIOJEHUS  HOPM
HKOJIOTHYECKOTO MOBEJICHHSI B OKPY>KAIOIIeH cpefe

PaGotare B Tpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBaTh PabOTy TPYIIBI, PAallMOHAIBHO paclpeneNiaTh O0S3aHHOCTH H
IUIAHUPOBATh  JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBaTHO
OLCHUBATH BKJIa[ KaxXaoro nu3 Y4aCTHHUKOB T'pyHIibl B PECIICHUC
paccMmaTpruBaeMoi mpoOIeMbI

11 KUIACC

Kox
NpoBePsSIEMOro
pe3yJabrara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero odpasoBaHusi

111

JleMoHCTpHUpOBaTh Ha HpUMeEpax pojb U MecTO (QU3MKU B (OPMUPOBAHUU
COBPEMEHHON Hay4YHOH KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B PAKTUYECKON AEATEIBbHOCTH JIOACH, LETOCTHOCTD U €UHCTBO
¢bu3nUecKoil KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS] M3YYEHHBIX (U3NYECKUX MOJeIeH:
TOYEUYHBIN JIEKTPUYECKUM 3apsij, AepHas MOJEIb aTOMa, HyKJIOHHAsI MOJIEb
aTOMHOTO siipa MpH peleHn: Gpru3nyeckux 3aaay

11.3

114

PacnioznaBate ¢usnueckue siBieHUs (Tporiecchl) U OOBSICHATh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W  KBAHTOBOM  (U3MKM:  3JIEKTpUUecKas
MIPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA,
B3aWMOJICHICTBHE  MAarHUTOB, JJICKTPOMAarHWTHAas WHAYKIMS, JICHCTBHE
MarHUTHOTO TOJIE Ha TMPOBOJHUK C TOKOM U JIBUWXKYIIMHCA 3apsf,
AIIEKTPOMArHUTHBIE KOJEeOaHUs W BOJHBI, NMPSIMOJMHEHHOE pacrnpocTpaHEeHUe
CBETa, OTpaXKeHHe, NpeloMIIeHHe, uHTephepeHIus, aupakuus U
NOJsIpU3alusl  CBETa, JUCHEepCHs CBeTa, (POTOINEKTpHUUECKUul  APPeKT
(potorddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAs M UCKYCCTBEHHAs! paJHOAKTUBHOCTh

OnuceiBaTh HM3yYEHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKHE, MarHUTHBIE,
ONTHUYECKUE, DIEKTPUYECKYIO  MPOBOJAMMOCTh  Pa3IUYHBIX  Cpel) W
AIIEKTPOMATrHUTHBIC SBIICHUS (MPOIIECCHI), UCTIONB3Ysl (PU3MUECKHE BETUYHUHBIL:
JNEKTPUYECKUN  3apsii, cuja  TOKa, OJEKTPUYECKOe  HaIpsiKeHHE,
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AIIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh moteHnuanos, JJC, pabora Toka,
WHIYKUWS MarHUTHOTO 1oJisA, cuia Ammepa, cuia JlopeHia, WHIyKTUBHOCTb
KAaTYLIKH, SHEPrUsl 3JEKTPUUYECKOIO0 U MAarHUTHOIO IOJIEW, MEPUOJ U 4acToTa
KoieOaHuil B KoyieOaTeNbHOM KOHTYpE, 3apsii M CWiIa TOKa B IIpoLecce
FapMOHMYECKHX 3JEKTPOMArHUTHBIX KoJieOaHMH, (OKYyCHOE paccTOsSHUE U
ONTHYECKAsT CUJIA JIMH3bI, IPU ONMKMCAHUU TPABHIHLHO TPAKTOBATh (PU3NICCKUI
CMBICTT HKCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYCHUS WM EAWHHIIBI; YKa3bIBATh
(GOopMyIIbI, CBS3BIBAOINNE MAHHYIO (DU3MUYECKYI0 BEIMYUHY C JPYTUMU
BEJTMYMHAMU

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIE SBJIEHUS U IPOLECCHl, HCIOIb3Ys
¢u3nuecKkrue BEIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
94acTOTa CBETAa, SHEPIUs M UMIYJIbC (HOTOHA, MEPUO] MOIYypacaaa, SHEPrus
CBSA3M aTOMHBIX fJ€p; NpPU ONHCAHUM MPABUIBHO TPAKTOBAaTh (U3NUYECKUI
CMBIC HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS M E€AMHMIIBI; YKa3bIBaTh
GopMybl, CBA3bIBAIOIIME JAHHYIO (U3MUYECKYIO BEIMYMHY C JAPYTMMHU
BEJIMYMHAMU, BBIYUCIIATh 3HAaYeHUE (PU3MUECKON BEITMYMHbI

11.6

11.7

11.8

AHanm3upoBath (HU3NYECKHE MPOLECCH U SBICHHS, UCHOIB3YS (PU3UIECKUE
3aKOHBl M NpUHOUOBL 3aKk0oH Owma, 3aKOHBI IIOCJIENIOBAaTEIbHOIO U
[apajjIeIbHOTO COEJMHEHUs IPOBOJHHUKOB, 3aKOH Jxkoyns — Jlenua, 3akoH
9JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH MPSIMOJIMHEHHOI0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBbl OTPa)KEHHs CBETA, 3aKOHbI NPEIIOMJICHHUs CBETa, ypaBHEHUE
OiHmreitna  ans  gorodddexra, 3aKOH COXpPAaHEHUS DSHEPruH, 3aKOH
COXPAaHEHHs MMILYJbCa, 3aKOH COXPAHEHMS IEKTPUYECKOTO 3apsia, 3aKOH
COXPAaHEHHs MAacCOBOIO YHCIA, MOCTyJaTel bopa, 3akoH paaMoakTHBHOIO
pacmaga; TIpU 3TOM pa3IM4aTh CIOBECHYI (DOPMYJIMpPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BBIPAXKEHUE U YCIOBUS (FPaHULbl, 00J1aCTH) TPUMEHUMOCTH

OnpenensaTs HalpaBIeHUE BEKTOpPA MHIYKIUH MATHUTHOTO IOJI TPOBOJHUKA
C TOKOM, CHJIbl AMIiepa u cuisl JIopeHna

Crpouth ¥ ONMCHIBATH H300pa’KEHUE, CO3/1aBAEMOE IIJIOCKHM 3€pKajoM,
TOHKOH JIMH301

11.9

Brimonaars OKCIICPUMCHTBI 110 MCCJICIOBAHUIO (1)I/I3I/I‘~IGCKI/IX SBJICHUNA U
MMponecCoOB C HUCIIOJB30BaAHUEM IIPSAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I; IIpru 5TOM
dbopmynupoBaTth MpobiemMy (3amady) W THIOTE3y y4eOHOTO SKCIEPHUMEHTA,
coOMpaTh yCTAaHOBKY W3 IMPEIOKEHHOTO 00OPYIOBAaHHUS, TPOBOJUTE OIBIT U
(dbopMyIIHpOBaTh BHIBOJIBI

11.10

11.11

Ocy1ecTBITh NpsMble M KOCBEHHbIE U3MepeHUsl (PU3HUECKUX BEIUYUH; MPU
STOM BBIOMpPATh ONTUMANbHBIN CIIOCOO M3MEPEHUS U HCII0JIb30BATh U3BECTHBIE
METO/bI OIIEHKH MOIPEITHOCTEN N3MEPEHNI

HccnenoBaTh 3aBUCHMOCTH (PU3MUYECKUX BEJMYMH C MCIIOJIB30BAaHUEM MPSIMBIX
U3MEPEHUH; MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3yIbTATHI
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3UYECKUX BEJMYHMH B BUJE TaOIHIl U TpaduKOB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

11.12

Cobmronate mpaBuiIa 0€30MacHOrO TpyJa MpU MPOBEICHHHM HCCIICIOBAHUH B




pamMKax ydeOHOro J3KCIEPUMEHTa, y4eOHO-HCCIeNOBATEIbCKOW M TPOSKTHOM
NESITEIPHOCTH  C  HCIIOJNB30BAaHHEM  HM3MEPHUTEIbHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemate pacuérHple 3amaud C SBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IG 3aKOHbBI W MNPUHOUIIBI; HA OCHOBC aHalin3a YCJIOBUA
3aJa4uu BBI6I/IpaTB (1)I/ISI/II-IGCKYIO MOJ€CJIb, BBIACIATH q)HSI/IIICCKI/Ie BCJIMYHUHBI U
(bopMmyIbl, HeOOXOAUMBIE Ul €€ pelleHus], IPOBOAUTh PacyEThl U OLEHUBATh
PEaIbHOCTh M0JIyYE€HHOTO 3HAUeHUs (PU3NMUECKON BEIIMUMHbI

11.14

Pemrate KauecTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPCUHBYIO
LIETMOYKY PACcCyXXICHHUI C OMOPOi Ha M3YYCHHBIC 3aKOHBI, 3aAKOHOMEPHOCTH H
dbusznuecKue SBICHU

11.15

Vcnonb30BaTh Npu pelIeHud y4eOHbIX 3a/1a4 COBPEMEHHbIE HH(OPMAaIlMOHHbIE
TEXHOJIOTMM  JUI  [IOMCKAa, CTPYKTYpHUpPOBAaHUsS, MHTEPHPETAlUA U
NpeCTaBICHUs Y4eOHOH M HAyYHO-TIONMYJISIpHOW HMH(OpMAIMH, MOTyYeHHON
U3 pa3IMYHBIX HMCTOYHMUKOB; KPUTHYECKH aHAIM3UPOBATh IOJYy4AEMYIO
UHPOPMALINIO

11.16

11.17

11.18

11.19

OOBSCHATh TPHHIMIBI JCHCTBUS MAaIlMH, NPUOOPOB H TEXHHUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHUS HMX 0O€30MacCHOTO HCIOJB30BaHUS B
OBCEIHEBHON KU3HU

[TpuBOIUTH MpUMEpPHI BKIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TEOpETUYECKHUE 3HAHUSA MO (PU3UKE B MOBCETHEBHOM KU3HU JUIS
oOecrieyeHns 0€30MaCHOCTU MPH OOpaIleHuu ¢ MpuOopaMHu M TEXHUUYECKUMHU
yCTPOMCTBAMM, JJIi  COXpaHEHHs 370pPOBbS M  COOJIOJEHHUS  HOPM
9KOJIOTMYECKOI0 IOBEJIEHUS B OKPY XKaloIIeH cpene

PaGorate B Tpynme C BBINOTHEHHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIIbI, PAIlMOHATIBHO paclpeAensiTh O00S3aHHOCTH U
IUTAHUPOBATh JAEATETbHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJeKBAaTHO
OIICHMBATh BKJAJ KaXIOTO M3 YYaCTHUKOB TPYMNBl B  pElICHUE
paccMaTpuBaeMoii MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon Koa npoBepsiemoro
pa3jgesia | 3jeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o mnpupozae. Hayunele MeTonsl
IIO3HAHMS OKpPY’KaroIero mupa. Poib skciepumenTa u
TEOpUM B IpOLECCe  TO3HAHMS  NPUPOABL
DKCIIepUMEHT B (pU3HKe

1.2

MopenupoBanue (GU3NUECKUX SBICHUI U MPOIECCOB.
Hayunble rumnore3sl. @u3znueckne 3aKOHbI U TEOPHH.
I'panuner  npuMeHUMOCTH — (U3HYECKUX  3aKOHOB.
[Ipunuun coorBercTBUs. Pombs M Mecro ¢u3ukm B
(GhopMUpPOBAaHMM COBPEMEHHOW HAy4HOH KapTHHBI
MHPA, B IPAKTUYECKOHN JAEATEIbHOCTH JIFOJEH

MEXAHUWKA
KMHEMATHUKA

211

Mexanungeckoe JBUKCHHE. OTHOCHUTENBHOCTh
MeXaHu4yeckoro  JBmxkeHus. Cucrema  OoTcyéra.
Tpaexropus

212

Ilepememienue, ckopocTb  (CpegHSsI  CKOPOCTD,
MIHOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepuaibHOU
TOYKH, HUX IPOCKIHU Ha OCHU CHUCTEMBI KOOpIAWHAT.
CrnosxeHue nepeMeIeHnl U CII0KEHHE CKOPOCTEN

2.13
2.1

PaBHOMEpHOE M PAaBHOYCKOPEHHOE IPSAMOJIUHEHHOE
nBUKeHue. ['paduku  3aBUCUMOCTHM  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUs, IIyTM W IEepeMEeIICHUs
MaTepuaIbHON TOYKHA OT BPEMEHHU

214

2.15

2.1.6

CBoOoaHOe najieHrne. Y cKopeHue cB0OOOTHOTO
MaeHUs

KpuBonuneiinoe nsmxeHue. PaBHoMepHOE IBHKEHUE
MaTEpUaJbHOM TOYKUM 110 OKPYKHOCTU. YTJIOBas
CKOpPOCTb, JIMHEHHas ckopocThb. Ilepron m wactora.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

Texnuueckue YCTpOﬁCTBaZ CIINAOMCTP, JABUKCHUC
CHapsA 0B, LECIIHBIC U pCMCHHBIC IICPpEaavIn

2.1.7

[Ipaktuueckne paboTel. V3MepeHHe MrHOBEHHOU
ckopocTH. HMccnenoBaHne COOTHOLIEHUS — MEXIY
IIyTSIMHM, TIPOMACHHBIMHU TEJIOM 3a IOCIEN0BATEIbHBIC




2.2

paBHBIE IPOMEXKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBUKEHUHM C HAYaJbHOM CKOPOCTHIO, PABHOW HYIIIO.
N3yyenue ABMKEHUS IIapHKa B BA3KOH >KUIKOCTH.
Nzyuenue JIBUKCHHUSI Tena, OpOILIEHHOTO
TOPU30HTAJIEHO

JTMHAMUKA

221

2.2.2

[Tpuniun otHocurenbHocTH [Manumnes. [lepBriil 3akoH
Herorona. HepuuanbHbie CUCTEMBI OTCYETA

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cuil

2.2.3

Bropoi1 3akoH HeroroHa [uisi MarepuanbHON TOYKU B
uHepuuanpHoil cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA /1711 MaTepualIbHbIX TOUEK

224

2.25

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [leppas
KOCMHUYECKasi CKOpOoCThb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Tpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKEGHUSI W cuiia TpeHus mokos. Koaddumument
Tpenusi. Cuiia COpOTUBIICHUS TIPU JBI)KEHUH Teja B
KHUJIKOCTH WU Ta3e

2.2.7

2.2.8

[TocrynaTenbHOE W BpalaTelbHOE  JIBIDKCHUC
a0COJIIOTHO TBEPIOTO TeJa

MoOMEHT cuiibl OTHOCHUTEIBHO OcH BpauieHus. [liedo
cuibl. YcnoBus paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHudeckue yCTpOWCTBA: MOAIIMITHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckue padotel. U3yueHune ABMXKEHUS Opycka
M0  HAKJIOHHOM  INIOCKOCTH  TOJ  JSHCTBHEM
HECKOJIbKHX cui. McciegoBaHne 3aBUCHMOCTH CHII
YOPYTOCTH, BO3HHKAOIUX B  JAehOpMHUPYEMOM
MpY>KMHE W PE3WHOBOM 0O0paslie, OT BETUYUHBI UX
nedopmaruu. VccrnenoBaHue YCIOBHI paBHOBECHUS
TBEPJOIO TEJIA, UMEIOLIETO OCh BPALLEHUS

2.3
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2.3.2

3AKOH

bl COXPAHEHU A B MEXAHUKE

Nmmynse MaTepHalbHOU TOYKH, CUCTEMBI
MaTepuaibHbIX TOYEK. MMIysibc Cuiibl U U3MEHEHHUE
HMITYyJIbCA TEJIa

3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOE
JBUKEHHE

2.3.3
2.34

PabGora cvner

MorHocTh cHIbI

2.35

Kunernueckass sHepruss  MaTepuaJbHOW  TOYKH.




TeopeMao KMHETUYECKOU SHEPTUU

2.3.6

2.3.7

2.3.8

[ToTennmanpHas SHeprus. IloTeHIManbHAs SHEPrUs
yIpyTo neOopMUPOBAHHOM MIPYKUHBIL.
HOTGHHI/IaHBHaSI 3Hepr1/1;1 TCJIa B6J'II/ISI/I HOBerHOCTI/I
3emin

IloreHimansHble W HEMOTEHIHMANbHBIE CHIIBL. CBA3b
paboOThl  HEMOTCHIMAIBHBIX CHJI C HW3MECHECHHEM
MEXaHHYECKOM OSHEpPTUM CHUCTeMBI Tel. 3aKoH

COXpPaHCHUA MEXaHUYECKOM SHECPTrrun

Yrpyrue u Heynpyrue CTOIKHOBEHHS

2.3.9

TexHuyeckue ycTpoiucTBa: JBHKEHUE PAKET, BOJIOMET,
KOTEp, NPYKUHHBIA MUCTOJIET

2.3.10

[Ipaktuueckue pabotsl. M3ydeHue cBs3M cKopocTei
Tel MNpu Heynpyrom yzaape. MccinenoBanue cBsi3u
paboThl CUJIBI C U3MEHEHUEM MEXaHUYECKOW SHEPTUHU
Tena

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

3.1.2

3.1.3

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU
teopur.  bpoyHoBckoe  aBmwkenue. uddysus.
XapakTep [BWXKEHHUS W B3aUMOJICUCTBUS YaCTHII
BEILIECTBA

Mopenu cTpoeHHs Ta30B, )KUJIKOCTEW U TBEPBIX TEN U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE J3THUX
MoJeIen

Macca monekyn. KonnuectBo BemectBa. [locrosnnas
ABoraapo

3.14

3.15

3.1.6

TenmoBoe paBHOBecue. Temmieparypa u e€ usmMepeHue.
[[Ixana remnepatyp Llenbcus

Mopens wuaeanbHoro rasza. OCHOBHOE YpaBHEHHUE
MOJICKYJISIPHO-KMHETHYECKOM TEOPHH HICaTbHOTO Ta3a

AbGcomoTHas TemmepaTypa Kak Mepa  CpeaHel
KMHETUYECKON DHEPIUU TEIJIOBOIO JBHKCHUS YaCTHI]
rasa. [Ilkana remneparyp KenbBuna

3.1.7

VpaBuenune Kianeiipona — MeHnneneeBa. 3akoH
JanpToHa

3.18

3.1.9

I"azoBbie 3akoHBI. M3o0mpoliecchl B HaealbHOM Tas3e ¢
IMOCTOAHHBIM  KOJIMYCCTBOM  BCHICCTBA: H30TEpMa,
n30x0pa, n3obapa

TexHu4YecKue yCTpoHUCTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTrueckue paboTsl. Mi3MepeHne Macchl BO3yXa B




KjJaccHoM KomHare. MccienoBaHue 3aBUCUMOCTU
MEX]y TTapaMeTpaMu COCTOSTHUS pa3peKEHHOI0 raza

3.2

3.3

3.21

OCHOBbI TEPMOAMHAMUKHU

Tepmoaunamuyeckasi cucrema. BHyTpeHHsIsE SHeprus
TEPMOAMHAMHYECKON CHUCTEMBI M  CHOCOObI €&
W3MEHEHUS

3.2.2

KonuyectBo TemnoTel u paboTta. BHyTpeHHss sHEprUs
OJIHOATOMHOT'O UEAJILHOIO ra3a

3.2.3

Bunpr TeIJIoNepelavuu: TEIJIONPOBOTHOCTbD,
KOHBEKLIMs,  M3JIlydeHHe.  TemIo€MKOCTb  Tena.
VY aenpHas TCINIOEMKOCTD BCIIIECTBA. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEILIoNepeiaue

3.24

3.25

3.2.6

[lepBbiii  3akoH  TepmoauHamuku. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKU K H3O0IMPOLIECCaM.
I'paduueckas naTEpHIpeTaius paboTH raza

TennoBble MammHbL. [I[pUHIMIBI TEHCTBUS TEILIOBBIX
mamuH. [IpeoOpa3oBaHuss SHEPrUM B  TEIUIOBBIX
MamHax. Koaddunuent monesnoro aercTrus (nanee
— KIIJI) TenoBoii mamuusl. Lk Kapuo u ero KIT/{

Bropoii 3akon TtepmomuHamukud. HeoOpatumocTh
mnpoueccoB B mpupoxae. TemnioBble JIBUTATENH.
DKoJoru4eckue npoOIeMbl TETTOIHEPTETUKH

3.2.7

TexHu4ecKkue yCTpOMCTBA: ABUIaTENlb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

3.2.8

[Ipaktuueckne pabotel.  M3mepeHue  ynenbHOU
TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

[MapooOpazoBanue u KoHAeHcalwus. Mcnapenue wu

331 KUTNIEHUEe. YIelbHas TemioTa mapooOpa3oBaHMs.
3aBUCUMOCTH TeMIEPaTypbl KHTICHHUS OT AaBIICHHS
332 AOcCooTHAs 1 OTHOCHTENbHAST BIQXKHOCTH BO3IyXa.
e Hacprmmennsrii map
Teépnoe teno. Kpucrannuueckue u amopdHblie Tema.
3.3.3 AHnzorponuss  CBOMCTB  KpuctayiuioB.  Kugkue
Kkpuctasuisl. CoBpeMeHHbIe MaTepHallbl
334 [lnaBnerne W KpUCTaTU3aIMsa. YJelnbHas TeruioTa
o riaBnenust. CyomumMarus
3.35 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuueckue ycTpoucTBa: TUTPOMETP U TICUXPOMETD,
3.3.6 KaJIOPUMETP, TEXHOJIOTUU IOIYYEHHS] COBPEMEHHBIX

MarepuajioB, B TOM UYHUCIC HaHOMATCpUAJIOB, U




HAaHOTCXHOJIOI'1

[Ipaktuueckne pabotbl. V3MepeHue BIAXKHOCTU

3.3.7

BO3/IyXxa
4 SJIEKTPOAMMHAMUKA

DJIEKTPOCTATHUKA

411 DnekTpu3anus Tea. DJIeKTpudeckuil 3apsia. JlBa Buaa
INEKTPUUYECKUX 3apsI0B

4.1.2 [IpoBOIHMKY, AUBIIEKTPUKU U IOJIYyIIPOBOJHUKH

4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

414 B3aumoneiictue 3apsnoB. 3akoH Kynona
DneKTpuuecKoe noJe. Hanpsoxkéanocthb

415 AJIEKTPUYECKOr0 MojsA. [IpuHIMO Ccynepno3uuuu.
Jlunuun HanPsHKEHHOCTH AJIEKTPUUECKOTO TIOJIS

416 PaGora cun snekrpocratuyeckoro nois. [loTeHimann.
Pa3znocTh noteHuanos

4.1 [IpoBOAHMKKM ¥  JOUAJIEKTPUKA B IOCTOSSHHOM

4.1.7 AICKTPUIECKOM ToJie. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTh. KoHzaeHcaTop. DIEKTPOEMKOCTh

4.1.8 IJIOCKOTO  KOHJIEHCATOpa. JDHEPrus 3apsiKEHHOTO
KOHJIEHCaTOopa
TexHnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

419 AJIEKTPOMETP, AJIEKTpOCTaTUUECKAas 3allnTa,
3a3eMJICHHE 3NEKTPOnpuOOpoB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10 [IpakTuueckue paboTel. 3mMepeHue 3MeKTPOEMKOCTH
KOHJIEHCaTopa

[IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

VYcnoBust CyIIECTBOBaHUS MOCTOSTHHOTO

421 3NEKTpUYecKoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTosHHBII TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

493 DIIEKTPUYECKOE COIPOTHUBIICHHUE. VYnensHOE
COTIPOTHBIICHUE BEIIECTBA

42 494 [locnenoBarenbHoe,  mapajjieNbHOE,  CMEUIAHHOE

COCTMHEHHE TIPOBOTHUKOB

495 PaGora »snexTpuueckoro Toka. 3akoH Jxoyma —
Jlenna

4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA

497 anekTpoaBkyias cuna (nanee — 3J1C) u BHyTpeHHEE

CONPOTHUBIICHHE HCTOYHHUKA TOKa. 3akoH Oma it




MOJTHOU (3aMKHYTOM) 3nekTpuueckoi nenu. Koporkoe
3aMbIKaHHE

4.2.8

4.2.9

4.2.10

DNEeKTpOHHAsT TPOBOJUMOCTh TBEPABIX METAJIJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS ~ METAJIOB oT
temriiepaTypbl. CBEpXIIPOBOJIUMOCTh

DNekTpuyeckuid  ToK B BakyyMe. (CBoiicTBa
ANEKTPOHHBIX ITyYKOB

[MonynpoBoanuku. CoOCTBeHHas W MIpUMecHas
MPOBOJAMMOCTh  TOJYNpPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKUM TOK B JJIEKTPOJINTAX.
DIEKTPONTUTHYECKAs AUCCOLMAIIHS. DIECKTPOIIU3

4.2.12

4.2.13

4.2.14

DJNeKTpuyeckuid TOK B razax. CamMoCTOSITEIbHBIA U
HECAMOCTOSTENBbHBIA  paspsa. PasiuuHble  TUIBL
CaMOCTOATENIbHOTO pa3pana. Monnus. [lnazma

TexHuueckue yCTpONCTBA: aMIEepMETp, BOJIBTMETD,
peocTaTr, MCTOYHUKH TOKa, 3JEKTPOHArpeBaTeIbHbIE
puoOopHI, AJIEKTPOOCBETUTEIbHBIC puOOpHI,
TEPMOMETP  CONPOTHUBJICHMS, BAKYyMHBIH  JIHOI,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, TTOTYIPOBOTHIUKOBBIH
JOJ1, TAJIbBAaHUKA

IIpakTnyeckne paboThl. M3ydeHHe CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenue DJ1C ncTouyHMKa TOKA U €T0 BHYTPEHHETO
conpotusieHus. Habmonenue anekrponnsa

11 KJIACC

Kon
pasnena

Koanposepsiemoro
3J1€eMEHTAa

IIpoBepsiemble 3JIeMEHThI COIEPsKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

4.3.2

IlocrossHHEIE MAarduThbl. B3aumonelictBue
HOCTOSHHBIX MarHuTOB

MaruutHoe moe. BEeKTOp MarHUTHOW WHIYKIIMH.
IIpunnun  cynepno3unuu. JIMHMM ~ MarHUTHOU
uHAyKuud. KapTuHa JMHUN MarHUTHOW WHIYKIMH
IIOJISI IIOCTOSIHHBIX MArHUTOB

4.3.3

MaruuTtHOEe mMoJie MPOBOAHMKA C TOkoM. Kaptuna
JIUHUH TI0J19 AJIMHHOI'O TpsAMOro MHnpOBOJHHUKA U




3aMKHYTOTO KOJBIEBOIO IMPOBOJHMKA, KATYIIKU C
TOKOM. OneIT Opcrena. BzaumonerlictBue
MIPOBOJTHUKOB C TOKOM

434 Cuna Amriepa, e€ MOJTyJib M HalpaBJICHHUE
Cuna Jlopenma, €€ MOIyJdb W HaIpaBJCHHE.
4.3.5 JIBixeHHne 3apsDKEHHOM YacTUIBI B OJHOPOJAHOM
MarHuTHOM noJje. Padota cunbl Jlopenia
4.3.6 SBneHuE IIEKTPOMAarHUTHON MHTYKITUH
4.3.7 IToTok BeKkTOpa MArHUTHOM MHIYKIIUU
438 OJ1C WHIYKIUH. 3akoH 3JIEKTPOMArHUTHOMN
o unaykuuu Gapanes
Buxpesoe snexkrpuueckoe mone. DJC uHIyKuuu B
4.3.9 MPOBOJIHUKE, JABWXKYIIEMCS  TOCTyNaTeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [TpaBuno Jlenma
4311 NunpyktuBHOoCTh. SIBienue camounaykuuu. J(C
o CaMOMHIyKIIUH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE ToJie
TexHuuecKkne yCTpPOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJEKTPOMATHUTBI, JJIEKTPOABUTATEIb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[TpakTueckue padoThl. M3yueHne MarHuTHOTO MOJIs
KaTyllku ¢ TOKoM. HccrnemoBaHue — JI€MCTBUS
4.3.15 MOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
UccnenoBanue SIBJICHUS AIEKTPOMArHUTHOM
WHIYKITUH
5 KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebGartenpras cucrema. CBOOOIHBIE KOJI€OAHUS.
511 Napmonnueckne konebanms. Ilepuwon, dacrora,
amMIuInTy1a ¥ (aza KoseOaHui
5.1.2 [Tpyx’uHHBINA MasTHUK. MaTeMaTH4eCKUI MassTHUK
YpaBHeHue TapMOHWYECKUX KoJIeOaHUH.
5.1 5.1.3 Kunematnueckoen JTUHAMHUUYECKOE onucaHue
K0J1e0aTeNbHOTO ABMKCHUS
[IpeBpamienne 2HEpruM TNPH  TAPMOHUUYECKHX
514 koneOanusx. CBA3b  aMIUIUTYIbl  KoOJieOaHMI
o HCXOJHOM BEJIMYHMHBI C aMILIMTYyIaMH KoJiebaHuii eé
CKOPOCTH U YCKOPEHUS
5.1.5 KonebaTenpHbIit KOHTYD. CBoOoHbIC




5.2

AJIIEKTPOMArHUTHBIE  KOJeOaHWs B  HUACATHLHOM
Koje0aTeIbHOM  KOHType.  AHaJOrHsl  MEXIy
MEXaHUYECKUMU u AIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpPaHCHUA OHCPIruun B NaAcCaJIbHOM
K0J1e0aTeIbHOM KOHTYPE

2.1.7

5.1.8

BrinyxieHHbIE MeXaHUYEeCKue KoJIeOaHus.
Pesonanc. Pe3oHaHcHas kpuBas. BbIHyXIcHHBIE
SJICKTPOMArHuTHBLIC KoJieOaHHusI.

[Tepemennbiii Tok. CHHYCOMJAIbHBIA TEPEMEHHBIN
TOK.

5.19

MOHIHOCTI) MNEPEMCHHOI0 TOKa. AMHJII/ITYI[HOG u
HCﬁCTBYIOHlee 3HAYCHHC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpanchopmarop. IlpowsBoicTBo, mepepada w
norpedeHue ANEKTPUYECKOU SHEPIUH.
OKOJIOTUYECKUE  PUCKM  IpPU  IPOU3BOJICTBE
ANIEKTPUYECKON 3Hepruu. KynbTypa uCnosib30BaHus
ANIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HU

5.1.11

5.1.12

Texauueckue yCTpOHCTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepeayd

[TpakTuueckue padboTel. McciaenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoeOaHuil rpy3a Ha HUTH OT JJIUHBI
HUTU U Maccel rpysa. MccnegoBaHue nepeMeHHOTO
TOKa B IIEMU M3 TMIOCJENOBATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U Pe3UcTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHnuecKue BOJHBI, YCIOBUS PACIPOCTPAHEHHS.
Ilepuon. CkopocTh pacnpoCTpaHEHUsT M JJUHA
BOJIHBIL. [lonepeunblie U Mpo10JIbHbIE BOJTHBI

5.2.2

5.2.3

###Par###  Untepdepenumst u qudpaxmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. I'pomMKkocTh 3Byka. BeicoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHbIE BOJHBL. Y CIOBUS H3JITyUYEHHS
AIIEKTPOMAarHUTHBIX BOJIH. B3aumHass opueHTanus
BeKTOpoB E, B m v B anekTpoMarHuTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTpPa)XKeHHE,
MIpeIOMIIEHUE, noJiipu3anus, nudpakims,
untepdepeniys. CKOpPOCTb  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxama »nexTpoMarHUTHBIX BOJH. [IprmeHeHue




5.3

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I>ITy

5.2.7

5.2.8

[TpuHIIATIBI PaaroCBI3H u TeJIEBUIEHUS.
Panuonokamnus. DIIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXaroLIEH Cpeabl

TexHuueckue YCTPOMCTRBA: MY3bIKQJIbHBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JIMATHOCTHUKA B
TEXHUKE H MEAWIMHE, pajgap, paguonpuEMHUK,
TeNeBU30p, aHTeHHA, TenedoH, CBU-neun

H#HHHPar###HOIITUKA

531

5.3.2

5.3.3

[IpsmMonuHetHOE  pacIpoCTpaHEHUWE  CBeTa B
oaHopoaHOM cpene. JIyd cBeta

Otpaxenue cBeTa. 3aKOHbI OTpPaKCHUs CBETA.
[TocTpoenue n300pakeHHi B INIOCKOM 3epKaiie
[IpenomiieHne cBera. 3aKOHBI MPEJIIOMIIEHUS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS

5.34

5.35

5.3.6

5.3.7

[TonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yron
IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

I[I/ICHepCI/IH cBeta. CIIOKHBIM cocTaB O€JIoro CBETA.

LBet

Cobuparoriue M pacceuBaronue JIUH3bL. ToOHKas
nrH3a. POKYCHOE paCCTOSIHME U OINTHYECKas cuia
TOHKOM smH3bl. [locTpoeHue wu300pakeHUH B
coOuparommx U pacceuBaromux nuH3ax. dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH301

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8

539

5.3.10

Wutepdepenius cera. KorepeHTHblE HCTOYHMKH.
VYcnoBus HaOMIOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B
MHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HbBIX
KOT'€pEHTHBIX UICTOYHHUKOB

Judpakuus cera. JudpaxkiuoHHas — peméTka.
VYcnoBue HaOmOAEHUS TJIaBHBIX MaKCHUMyMOB IIpH
naJeHuN MOHOXpPOMaTHYECKOTO cBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY

HOHﬂpI/ISaHI/I}I CBCTa

5.3.11

Texnuueckune YCTpOMWCTBA: OYKHU, ayna,
¢doToannapar, NPOEKIMOHHBIN anmapaT, MUKPOCKOTI,
TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(paKIMOHHAS
peueTKa, MOJIIPOUL

5.3.12

[IpakTnueckue paboTsl. M3MmepeHue mokazaTens
MIPEIOMIICHUSI. UccnenoBanue CBOIICTB
n3o0pakeHU B JMH3aX. HaOmrogeHnwe nucmnepcun




CB€Ta

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

I'paHnLBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
[Toctynater TEOpUHU OTHOCUTEILHOCTH
WHBApPUAHTHOCTh MOAYJI CKOPOCTH CBETA B BAKYYME,
MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTHU. 3aMeI[J1€HI/IC
BPEMCHHU U COKpAIICHUEC NJINMHBL

6.3

6.4

DHeprus 1 UMIYyJIbC CBOOOTHON YaCTHUIIBI

CBsi3b MacChl C dHEPrUEH W UMITYJIbCOM CBOOOTHOM
YaCTHUILIbI. DHEPrHsl MOKOsI CBOOOHOMN YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA
RJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®oronsl. opmyna [lnanka cBsi3u s3HEpruu PoToHA C
€ro 4acTOTOH. DHEPrus U UMITYJIbC (HOTOHA

7.1.2

7.1.3

OtkpeiTue u uccinenoanue (orodddexra. ONBITHI
A.T'. CtoneroBa. 3akoHbI (hoTOdPdeKTa

VYpaBuenne  OiiHmreiiHa  ana  porodddexra.
«Kpacnas rpanuma» porodddexra

7.1.4
7.15

Hasnenue ceera. OnbitTel [1.H. JIeOGenera

XUMHYECKOe NeHICTBUE CBETA

7.1.6

Texauveckue YCTpOWCTBA: (hoTod71EeMEHT,
(dboTomaTYNK, COTHEUHAst OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
HCCIIEIOBAHUIO CTpOeHUs aToma. [InanerapHas
MOJIEIb aTOMa

7.2.2

IToctymatel  bopa. HM3nydyeHne ®  MOIIOLIEHUE
(OTOHOB IpU IEpexoJie aToMa C OJHOIO YPOBHS
SHEpruM Ha JApyroi. Buasl cnektpoB. Cnektp
YPOBHEH 3HEPTMH aToMa BOAOPOJa

7.2.3

BonHoBeie cBoiicTBa wactuil. BosHbl ne bpoitis.
Kopnyckynsipao-BonHOBOM — nyanmm3m.  Judpaxiums
AJIEKTPOHOB Ha KPUCTAIIIAX

724

7.25

CnoHnTanHoe u BBIHYKJICHHOE H3JIyYEHHE.
YceTpoiicTBO B MpUHIUT PabOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CHEKTPAJIBbHBIA aHaIu3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTEP

7.2.6

[IpakTueckue pabotbl. Habmionenue mauHeiuaToro
CIEeKTpa

7.3

ATOMHOE APO




7.3.1

Meronsl HaOII0AeHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTue paamoakTuBHOCTH. OmbIThl Pesepdopaa
M0  ONpENEJICHUI0  COCTaBa  PaJMOAKTHUBHOTO
u3nyuenus. CoiictBa anb(da-, Oera-, ramma-
U3ITydeHUs. BnusiHME paguoakTUBHOCTA Ha >KUBBIC
OpraHU3MBI

7.3.3

7.3.4

7.3.5

OTtkpeITHE TPOTOHA U HEWTpoHA. HykioHHas Monenb
anpa [eitsenbepra — HpBanenko. 3apsg sapa.
MaccoBoe uncino saapa. U3oTomnst

Aunbda-pacnian. DIEKTPOHHBIN M TTO3UTPOHHBIN OeTa-
pacnan. ['amma-u3znydeHue. 3aKOH paguOaKTUBHOIO
pacmaja

DHeprusi CBsi3M HYKJIOHOB B siJipe. SlnepHble CHUIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 S1Ep

Snepuwiii  peaktop.  TepmosiepHblii  CHHTES.
[TpoGiieMbl W TEPCHEKTUBBI SIEPHONH HHEPrETHUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON SIHEPTETUKU

BHCMGHTapHLIC qaCTULIBI. OTKpHTI/Ie IMO3HUTpPOHA.
CDYH,Z[aMeHTaJ'ILHLIe B3aHMOJEHCTBHUS

7.3.9

TexHudeckue  yCTpOWCTBAa:  JO3UMETpP, KamMmepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba

7.3.10

[Tpaktnyeckue pabotbl. MccienoBaHue TPEKOB
yacTull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mnoro Heba. Co3Be3ausi, sipKue 3BE3NMI,
IIJIaHETHI, UX BUJIUMOC IBUXKCHUC
Conneuynas cucrema. [lmaHeTbl 3eMHOW TPYIIIIHIL.

[ImaHeTBI-TUTaHTBl M UX CIyTHUKH, KapJIUKOBBIE
miradeTsl. Majele Testa COTHEYHOUM CUCTEMBI

Connne, ¢dotochepa u armocdepa. ComHeuHas
AKTUBHOCTb

8.4

8.5

Uctounuk sHeprum CosiHIa 1 3BE3]

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTb, PaJInyC, TEMIIEpaTypa, UX B3aUMOCBS3b.
JuarpaMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY.
3BE3 I TIIaBHOH ITOCIIEN0OBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHUMOCTBLY» JJIsA 3BE3] TJIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BHyTpeHHEE CTPOEHHUE 3BE3 L.




CoBpeMeHHbIE MPEACTaBICHUSI O MPOUCXOXKICHUU U
sporonru CoJtHIA U 3BE3/1. DTallbl )KU3HH 3BE3]T

8.7

Mneunslii Ilyte — nHama ['anmaktuka. CnupanbHast
CTpyKTypa l'anakTuku, pacnpezeneHue 3BE€3], raza u
neutn.  Ilonoxkenne wu  gBuxenue ConHua B
lanaktuke. [lmockas u cdepudeckas MOACUCTEMBI
lNanaxkTuku

8.8

8.9

8.10

Tunsl ranaktuk. PaaguoranakTuku U KBa3apsl.
YeEpHble AbIPHI B A1pax rajgakTUK

Bcenennas.  Pacmiupenne  Bcenennoi.  3akoH
Xab6ma. Pa3beranme ramaktuk. Bo3pact m paamyc
Bcenennoii, teopust bonbmioro B3psiBa. Mojenb
«ropsiuer BeeneHHol». PenukroBoe u3inydeHue
MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
oOpa3zoBaHus

1

ChopmupoBaHHOCTE YMEHUU pacmo3HaBaTh (U3HUYECKUE SBJICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YYCHHBIX 3aKOHOB

Biagenne  ocHOBOMOJIArarOIIMMU (GUBMYECKUMU  TOHATUAMH |

BCJIMYNHAMHU, XapAKTCPU3YIOIIUMHA (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopmupoBaHHOCTh  YMEHHH  NPUMEHATH  3aKOHBI  KJIACCHYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uKu u TEPMOJIMHAMHKH,
JNEKTPOJAMHAMUKH, KBAaHTOBOW (DH3UKM JUIsl aHAM3a M OOBSCHCHUS
SBJICHUA MUKPOMHpA, MAaKpOMHUpa WM MEramHpa, pa3indaTh YCJIOBHS
(rpaHunbl, 00JaCTH) MPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB, TOHHUMATH
BceoOImMi xapaktep (yHIaMEHTaJIbHBIX 3aKOHOB W OIPAaHMYCHHOCTD
WCIIOJIb30BAHUS  YAaCTHBIX  33aKOHOB; aHAJIM3HPOBATh  (PU3UYECKHE

IMPOUECChI, UCITIOJB3YsS OCHOBHBLIC ITOJIOKCHUSA, 3aKOHbI 1 3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT, yMEHUSI pa3dyaTh yCJIOBUS TPUMEHUMOCTH

Mojienel pU3NYEeCKUX Tl U MPOLECCOB (SIBICHUIN)

CdopmupoBaHHOCTH YMEHHS pelIaTh pacyE€THbIE 337auu ¢ IBHO 3aJJaHHOU
U HEABHO 3a/JaHHOW (U3MuUecCKOW MOJEbI0: Ha OCHOBAaHMU aHANIN3a
yCIIOBUS BBIOMpaTh (PU3NYECKHE MOJEIM, OTBEeyarolMe TpeOOBaHUAM
3a/la4M, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M IOCTYJIAThI
(u3NYeCKUX TEOpUM MpH MCHOIb30BAHUM MaTEMaTUYECKUX METO/I0B
peuieHus 3a1a4, IPOBOJUTE PACUEThl HA OCHOBAHUY UMEIOLIUXCS JaHHBIX,
AQHAJIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATb METOABI PELICHUS C

YLIéTOM IMOJIYUCHHBIX PE3YJIBTATOB

Pemate kayecTBEHHBbIE 3ajaud, TpeOyloIIMe MPUMEHEHHs 3HAHWH U3
pPa3HbIX pAa3/eNoB LIKOJIBHOIO Kypca (GU3MKH, a TaKKe HWHTEerpaiuu
3HAHUW W3  JPYTrUX TMPEeJAMETOB  €CTECTBEHHOHAYyYHOTO  IIMKJA:
BBICTPAauUBaTh JIOTMYECKYIO IIEMOYKY pacCyXICHMM C Omopoil Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUSA

Bnaaenne oCHOBHEIMH METOIaMH HAay4YHOT'O IMO3HAHUS, UCIIOJIb3YCMbIMU B

¢u3uKe: TPOBOAUTH MpPSIMbIE W KOCBEHHBIE H3MEPEHMs] (PUINYECKUX




BEIIMYMH, BBIOMpAs ONTUMAIBHBIA CIOCOO0 HW3MEPEHHS] U HCIOJB3YS
U3BECTHBIE METOJbl OLIEHKH IIOIPEIIHOCTEH W3MEPEHHM, IPOBOIUTH
UCCIIeIOBaHNE 3aBUCUMOCTEH (U3UYECKUX BEIMYUH C HCIOJIb30BAaHHEM
NPSMBIX HM3MEPEHUN, OOBSCHATH MOJyYEHHbIE PE3yJbTaThl, HCIOIb3YS
¢bu3nvecKue TEOPHH, 3aKOHBI M MOHSITHSA, U JENaTh BBIBOJBI, COOMIOAATH
IpaBwiia O€30M1aCHOTO TpyJa MpPU IPOBEACHUM HCCIEIOBAaHUM B paMmKax
y4e0HOro HKCIEPUMEHTa M y4eOHO-HUCCIIEeI0OBATEIbCKON IS TETbHOCTU C
HCIIOJIb30BAHUEM U (GPOBBIX U3MEPUTENIbHBIX  yYCTPOMCTB u

1a00paTOpHOTO 000PYIOBAHHS

CdopmupoBaHHOCTh YMEHUN aHATU3UPOBATH U OLEHUBATH MOCIEICTBUS
OBITOBOW M NPOU3BOACTBEHHOM JEATEIBHOCTH 4YEJIOBEKAa, CBA3AHHOW C
(U3MYECKUMHU TPOIIECCaMH, C TO3UIUN IKOJIOTHYECKON O€30MMacHOCTH;
MPEJICTaBICHU O palMOHaIbHOM MPHUPOAONOIL30BAHUU, a TaKKe
pa3yMHOM HCIIOJIb30BAHUU JOCTHMIKEHHM HAyKd W TEXHOJOTHHA IS

JTATbHENIIETO pa3BUTHS YEIOBEUECKOTO O0IIeCTBa

10

Ommagenne pas3aMYHBIMH  crocobamMu  paboTtel ¢ mH(popMarmei
(GU3NYECKOTO  CONEpXaHWsT C  HWCIHOJB30BAHMEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUH KPUTHYECKOTO

aHalln3a 1 OUCHKH JOCTOBCPHOCTH HOJ'Iy‘IElCMOfI HH(bOpMaL[HH

CdopmupoBaHHOCTH YMEHUHI IIPUMEHSATH OCHOBOIIOJIAraroIne
ACTPOHOMUYECKHUE TIOHATHUS, TECOPUH U 3aKOHBI JJIs1 aHAINU3a U OObSICHEHUS
(bU3UYECKUX TIPOIECCOB, MPOUCXOMSIIMX Ha 3BE3MAX, B 3BE3IHBIX
CHUCTEMaxX, B MEXKTaJlaKTUYECKOW cpejie; IBWIKEHUS HEOECHBIX Tel,

3BOJIIOINY 3BE31 U BeeeHHoN
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NEPEYEHD 3JIEMEHTOB COJIEP’)KAHUS, TIPOBEPAEMBbIX HA EI'D 11O ®U3UKE

Koz
pasnena/ Kon snementa Tposey 1H 371eMeHT P ust
TeMbI
1 MEXAHHKA
1.1 KMHEMATUKA

Mexannueckoe JIBUJKCHHE. OTHOCHTEIBHOCTh MEXaHUYCCKOro

nBikenns. Cucrema oTcuéra

MarepuanbHas TouKa.

TPaeKTOpHA

E& pamiryc-ekTop:
Fle)=(xle) pe ) =(e)).

TpaeKTopIIs,
TIepeMeneHIIe:
1.1.2 oo _ o i
N =R =Pt =R =
=(Ax, Ay, A2),
IyTEb.
CrIoKeHHe NepeMenennit:
&y =4 +47
CKOpPOCTh MaTepHANbHO TOUKH:
. _AF .,
0=—j :};=[q.v‘.u,].
At |y,g
1.1.3
CnoxkeHne cKopocTeil: &, =0, + 7, .
Beruncnenue nepeMerieH s 1 Iy TH MaTepUabHOM TOUKH [IPU
Hp?{MOJ'lHHei’IHOM JBHIKEHHH BJIOJIb OCH X 110 rpad)m(y 3aBUCUMOCTH
v (0)
" . Ao
‘VekopeHHe MaTepHaIbHON TOIKIL: d = —
[ P
1.1.4 Au )
a,=— =(u . aHATOTIMHO a, = (v,
a0 )
PaBHOMEpHOE NPSIMOINHEHHOE ABIKCHUE:
1.1.5 X() = Xo + Voxt
vi(f) — vox = const
PaBHOyCKOpeHHOE lTpS{MOJTMHCﬁHOe JIBUKCHHE:
at
x(r)=x,+u,t =
v (t)=uv, +at
a, = const
1.1.6 *
2 2
2, 2_n L
vs, —u; =2a, (% -x)
U+
TIpi JIBICKEHINI B OHOM HApPABISHIH IYTh S = —L = 2.t
CoboniHoe najieHue. YCKopeHHe CBOOOHOTO MaIeHHs.
JIBikeHue Tena, OPOIICHHOIO MO YIVIOM 0L K TOPU30HTY:
[.\'({) =2+ Upt =X, +lcosa-f
117 2 )
gt . <
1,1'(?) =¥y +Upt +=L— =y, + lysina- P
: 2 2
v (t)=y, =y, cosa
v (t)=v,, +gf=uv,sinu— gt
g.=0
g, ="g= const
1.1.8 Kpusonuneitnoe nsukenue. JIBukeHne MaTepuaibHOI TOUKH 110

OKPY/KHOCTH.
VrnoBas 1 IMHEIHAS CKOPOCTH TOUKH: V = WR .

39/46
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Koxn

pasnena/ Kox snemenra Mp it J1eMenT ust

TeMbI

2r
TIpu paBHOMEPHOM JIBIKCHHH TOYKH TIO OKPYKHOCTH 0 = T° 270 .

2

%

IlenTpocTpeMHUTEIbHOE YCKOPEHHE TOUKH: dyc = 7 =w’R . TomHoe
YCKOPEHHE MAaTePHAIbHOH TOUKN

Lo Taépnoe Teno. [locTynarenbHoe H BpallaTeIbHOE IBIKCHIE TBEPIOrO
o Tena

12 JVUHAMUKA

HWnepimanbueie cucteMbl otcuéra. IlepBeiii 3akon Hutotona. IMpunimmn

otHocHTenbHOCTH [anunes

m
122 Macca Tena. IInotHocTs BemecTsa: p = 7

1.2.3 Cua. [TpuHimn cynepnosuuuu cuwi: F iers = F1 o+

124 Bropoii 3akon Herorona: mis marepuansaoit toukun B UICO 1-:1 =may;

- AP =FAt npu F = const
———

FiZ FZ]

Tpetwnii 3axoH HploTOHA 11 MaTepUabHBIX TOUeK: Fy = ZFy

3aKOH BCEMUPHOTO TATOTECHUS: CHIIBI HPHTKCHUS MEXKIY TOYCUHBIMH
mymy
RZ
Cuna tsokectd. LleHTp TspkecTH Tena. 3aBHCHMOCTb CHIIBI TSDKECTH OT
GMm

(Ro+h)°

Maccamu paHel F' = G-

1.2.6

BBICOTBI h HaJl MOBEPXHOCTHIO TUIAHETEI PAJNyCOM RO: mg =

1.2.7 Cuna ynpyroctn. 3akon I'yka: Fy = —kx

Cuna tpenus. Cyxoe TpeHHe.
128 Cuna TpeHus CKOMbKEHUs: Frpy = uN .
- Cuna Tpennst nokost: Fr, < uN .

Koaddumment Tpennst

F
1.29 JlaBnenue: p = Tl
13 CTATHUKA

F

MOMEHT CHJIbI OTHOCHTEIBHO OCH BpaleHus:
[M| = Fl, rae | — niiedo cuitbl F OTHOCHTENBHO OCH, MPOXOJIAIIeit Yepe3
TouKy O NeprneHanKyIsPHO PUCYHKY

uCHTp mMacc Tena. LICHTP Macc CUCTEMbI MaTCpHAIBHBIX TOUCK:
= mir tmors .

Ty, = ———————

1.3.2 my+my+ ...

B oxHopozHoM mone TshkecTH (g = const) UEHTpP Mace Tesa COBIALAET ¢

€ro HEHTPOM TAKECTH

VYenosust paBHoBecus TBEpaoro Tena B ICO:
[My+ My +...=0

1.33 11":']+F;+...:0

1.3.4 | 3axon ITackams

1.3.5 | dasienue B xuakoctH, nokosuteiics 8 UCO: p = po + pgh

3akoH Apxnmena: [':Apx =—Piurecn »

1.3.6 | ecnmn Teno u xuaAKOCTh MokosTes B UCO, T0 Fapx = pgVasmeen
YcnoBue raBaHus Ten

14 3AKOHbBI COXPAHEHHM I B MEXAHVKE

1.4.1 | Mmmmynbe MaTepHaIbHON TOUKH: P = mV

1.4.2 | MIMITynbe CHCTEMBI TeJI: = p) +p> + ...

321KOH H3MCHCHHUS U COXpaHCHI/Iﬂ I/IMITyﬂbCaZ

BYICO AF = A} + 5 + ...) = Frueunt + FoupeunAt + ...;

143 | BUCO , ccmu AF = A} + 3 +...) = 0, ecnint Fianeum + Founeum + . = 0
PeakTuBHOE JABHKEHHE

144
Pabora cHIIbI Ha MaJIOM TIepeMeIeHHH:

A:‘F|-|A}T|-cos a=F, - Ax

-\/(}

MonHoCTh CHITBL:
1.4.5 €CIIH 3a BpEMs At pa6oTa CHJIBI U3MCHACTCA HA , TO MOIIHOCTb CHJIBI
P —

At

=F-v-cosa

At 0

>
. m?  p?

Kunernueckasi SHEprusi MATePHAIBHOM TOUKH: E,yy = —— = ——
2 2m

1.4.6 3aKOH N3MEHEHHS KHHETHYECKOi SHEPriH CHCTEMbI MaTePHaIbHBIX
Touek: BUCOAE  =A +A +..
KHH 1 2

1.4.7 TorennumanbHas sHeprus:
s IOTCHUHANBHBIX CHII A12 = Elnorenn ~ Ednorenn™ = AEnoren -
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Kon
pasaena/ Kopa sn1emenTa Mp il DJIeMeHT usi
TeMbI
TloTeHnMaNbHast SHEpPrus MaTepVIaJ'lLHOﬁ TOYKH B OJIHOPO/THOM I10J1€
TsOKeCTH: Engrenn = mgh .
TloteHumanbHas SHEPrus ynpyro 1ehopMUPOBAHHOTO TeJIa:
E _ kx?
)
3aKOH U3MEHEHUSI COXpaHCHHA MEXaHHYECKOH DHEPTrUu:
Euex = Bsamn + Emmm-
148 B HCO AE,ex = Ascex HEMOTEHIL. CHIy
B IICO AE,ex = 0, 8CIH Agcex nenorem. cux = 0
1.5 MEXAHWYECKHUE KOJIEFAHHMS 1 BOJTHBI
Tapmonuyeckue KoleGaHusi MaTepHaIbHON TOYKH. AMIUIMTYIa U (asa
ronebanuii. Kunemarnueckoe onucanue:
(f) = Asin( et +q,),
v =x/,
a(n=(v,),=—o'x)=a +0'x=0,
I/ X - CMEILEHHE U3 PABHOBECHSI.
JluHaMuuecKoe OTUCaHme: ma, = —kx, tae k = mw?*. DTo 3HAUMT, YTO
F, =—kx.
1.5.1 DHepreTuyeckoe — ONMHMCaHME  (3aKOH — COXPAHCHHMSA  MEXaHMYCCKOM
OHEPTHH):
2 3 2 3
2 2
g + E = % = E =gconst
2 2 2 2
CBsizb  aMIUIMTYabl  KojleOaHMH —CMEIEHHs MaTepuaibHOH  TOUKH
C aMIUIHTYJIAMHU KoJleOaHHii €€ CKOPOCTH M yCKOPEHHS:
~
Upe =0, @, =074
Tlepuron n yacTora KoneOaHmii:
2n 1
@ v
Tlepuon Manbix cBOOOAHBIX KONEOAHUH MaTEMAaTHYECKOTO MasTHHKA:
i
T=2m|—
152
g
TTepron cBOGOAHEIX KoJIeOaHHii MPYKMHHOTO MasTHHKA:
m
T=2m|—
I
1.5.3 BeinyxaenHbIe KoneOanns. Pesonanc. PesoHaHcHas kpuBas
Tlonepeunsie ¥ TpoaoNbHBIE BONHBL. CKOPOCTh PacCpoOCTPaHEHHs H
JUIMHA BOJHBL: A = v = —
154 v
Wurepdepennus u qudpakuus BOIH
1.5.5 3Byk. CKOpOCTB 3ByKa
2 MOJIEKVJIAPHAS ®U3UKA. TEPMOMHAMMWKA
2.1 MOJIEKVJIAPHAS ®U3UKA
Monenn crpoenHus rasos, kuakocreil u TBEPABIX Ten. Ilycts
TEPMO/IMHAMUYCCKas CHCTEMa (TCHO) coctout u3 N OJIMHAKOBBIX
N _m
2.1.1 Mosiekys1. Toraa KoJan4ecTBo BelecTsa v = — = —
Ny u
rae Ny — 4ucino ABorajgpo, m — Macca CUCTEMSI (Tena), 4 — MOJISIpHast
Macca BelecTBa
2.12 TenioBoe JABHKEHHE aTOMOB H MOJIEKYJI BEILIECTBA
213 B3anmopeiicTBHE YacTHI BEIIECTBA
2.14 Jluddysus. BpoyHOBCKOE JIBIKCHIE
2.15 Monens uaeansbaoro raza 8 MKT
Cssi3b MEXKIAy JaBJICHHEM H CpC}lHeﬁ KUHETHYECKON ')HCPTHCI‘;I
TOCTYNATENbHOTO TEMIOBOIO JIBUKEHHs MOJNIEKYNl MJIEaJIbHOr0 Tasa
(ocHoBHOE ypaBHeHHe MKT):
1 = 2 (mp*) 2 —
2.1.6 p=-mypu=—n-| =—M-Epn
3 30 2 3
. N
e m” — Macca O/IHOH MOJIEKYIIbI, n = 7 - KOHLCHTpALHs MOJICKYJT
2.1.7 Abcomothas Temneparypa: T =t +273K
CBa3p  TemmepaTypsl Tasa cO CpefHeH KHHETHUYecKoil sHeprueit
TIOCTYNATCIBHOTO TECTJIOBOTO ABMKCHHUSA €TI0 MOJICKYII:
{ 2
— [my 3
2.1.8 fm= | 2 =" kT
L2 2
2.19 VYpasuenue p = nkT
2.1.10 Moenb HaeanbHOro raza B TepMOJMHAMHKE:
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TeMbI

FY[HBHEH}EMEH:EJEEB&I—K‘mnEi’mm

| BolpaskeHHe 1711 BHYTpe EHel SHepTHH

VpaereHne Menzgeneesa — Kramefipona (mpuMeHHMEIE (QopMET
3aMICH);

¥ ="RT =vRT =NkT, p=PRL
B B

BripakeHIle 11 BHyTpeHHell 3HepITl 0JHOATOMHOIO 1IeanbHOro
Ta3a (MpHMEHIMETe (QOPMBI 3aIIICH):

v=3vrr=3mpr-3m
2 2

3
RT =ve ,T==pV
2 1

3akoH JlajabToHA IS AABICHHS CMECH PA3PEKEHHBIX [A30B:
p=p1tprt..
H3onpouecchl B pa3peskeHHOM ra3e ¢ NOCTOSHHBIM YHCIOM MojieKysn N

2.1.11

(C TIOCTOSAHHBIM KOJIMYCCTBOM BCUICCTBA V)Z
usorepma (T = const): pV = const ,
usoxopa (V = const): L _ const s

2.1.12 usobapa (p = const): T = const.

I'paduueckoe npeacTaBiIeHHe H30mponeccos Ha pV-, pT- n VT-
Jijarpammax.

. N pV
OObeIMHEHHBIH Ta30BbIi 3aKOH: e const

JUIs MOCTOSTHHOTO KOJTMYECTBA BEIIECTBA V.

HaCbILl[CHHHC W HCHACBINICHHBIC Taphl. KauecTBeHHass 3aBHCHMOCTh
2.1.13 IUVIOTHOCTH M JABJICHHMs HACBILIEHHOIO Iapa OT TEMIEpaTypsl, UX
HE3aBHCHMOCTB OT 00hEMa HACBIIEHHOTO Napa

Buasknoctb Bo3myxa.
Prapa(T) — _ prapa(T)

2.1.14 OtHOCHTENBHAS BIAKHOCTB: ¢ =
Pruacsnapa(T)  Puacumuapa(T)

2.1.15 Wsmenenune arperatHeIx COCTOSIHU#T BCIICCTBA: HCTTAPCHHUC
o U KOHJIEHCALHS], KUIIEHUE SKUIKOCTH

H3menenne arperarHbix COCTOSHHIT BEMIECTBA: [LUIABICHUC
M KPHCTAIUTH3ALUS

2.1.16

2.1.17 IIpeoGpasoBanue sHepruu B Ha3oBbIX Mepexonax
22 TEPMOJIMHAMUKA
221 TennoBoe paBHOBECHE M TeMIIepaTypa

222 BuyTtpennsis sueprus

223 Temnonepenaya Kak crocod H3MEHEHHs BHyTPEHHE SHepriuu
- 6e3 cosepuienns paboThl. KoHBEKIHS, TEIIONPOBOIHOCTh, H3TyYeHHE

Komnmnuectso Tennorsr.

2.2.4 .
VnenbHas TemoémMkocTh Bemectsa ¢: Q = cmAT

VrenbHas Temiora napoodpaszosauust L: Q = Lm.
225 VaenbHast TenoTa miaBiaeHust A Q = Am.
VnenpHas Teriota cropanus Tomusa q: Q = gm

DnemeHTapHas paboTa B TepMoaMHamMuKe: 4 = pAV .

2.2.6
Berancnenune pabotsr no rpaduky npouecca Ha pV-auarpamme

TTepsbiit 3akoH TepMomuHaMukn: Q1 = AUy + A1 = (U — Up) + 412
Ammabara: Q12 =0 = A = (U, — U) =AU\,
228 Bropoit 3akon TepmoanHamuku. Heobparnmeie mporeccst

227

TIpuniune! aeiicTeus Tennosbix MamuH. KIT/:
e Qe IO |0

229 _O—_T_ o

Hrarp marp marp

MakcumainsHoe 3Haderne KITJ. Hnxa Kapro:
Ty ~Toan _ 1- Lo
T, T

mrp

22.10 MAX T = Mgy =

2.2.11 VpasHenwue Teruiooro 6ananca: Q1 + O, + Q3 +... =0
3 DJIEKTPOAMHAMUMKA
3.1 DJIEKTPUYECKOE ITOJIE

DeKTpU3aLMs TeN U e€ MPOABICHNs. DNEKTPUUCCKHIT 3apsi.

3.1.1 JlBa Buzia 3apsiia. DIEMEHTAPHBLH ICKTPUYECKUM 3apsi.
3aKOH COXPAHCHHs SCKTPHUYCCKOTO 3apsiia

Bsaumoneiicteue 3apsinos. Toueunsie 3apsibl. 3akon Kynona:

B OJTHOPO/THOM BEIIECTBEC C }Zl"3JTCKTp"‘lCCKOﬁ TIPOHUIIACMOCTBIO o

312 F=k|€h‘-|q; 1 |(Il"QJ

e’ dmes, 1

3.1.3 Onekrpuyeckoe none. Ero neficTBue Ha 51eKTpHIECKUE 3apsiibl

HanpsoxéHaocTs anexkTpuyeckoro nomst: £ =
Grpotuit

3.1.4 Tlone Toyeunoro 3apsana: E, = k% s

- r
onHopoHoe none: E = const.
KapTuHb! TMHUH HANPsHKEHHOCTH ITHX TONeH

3.15 TorenunanbHOCTh MEKTPOCTATHYECKOTO HOJIST.

Pa3HoCTh IOTEHIMANIOB U Hanpshkenne: A2 = ¢(¢1 — ¢2) = —qAd = qU.
TloTenumanbHas YHEPrus 3apsajaa B MEKTPOCTaTHYECKOM Tonie: W = g,
A=—-AW

w
IToTeHIMaI MEKTPOCTATHICCKOTO MO ¢ = —
q
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Cas3b Ha"ps{)l('éHHOCTI/I ToJist u PasHOCTH TIOTCHIIHAJIOB s
OIHOPOJHOrO 3IeKkTpocTariyeckoro nomst: U =Ed

[puHIMT CyNepro3HIHH 3NIEKTPUYECKHX noJieit:
E=E\tEt. . .¢d=¢1+d+..

TIpoBOAHHKH B 2JIEKTPOCTATHYECKOM MOJIE.

3.1.6

3.1.7 VeioBHE paBHOBECHS 3apsIOB: BHYTPH MpoBoauika EX =0 , BHyTpH 1
Ha MTOBCPXHOCTH MPOBOJAHUKA () = const

318 JIMdNeKTPUKK B SJIEKTPOCTATHYECKOM  rosie.  JIManeKrpudeckast
o TIPOHUIIACMOCTD BCIIICCTBA €

Kouzencarop. DekrpoémkocTs Konaencaropa: C = % .

3.1.9 S
D1eKTPOEMKOCTb IIOCKOro KonjeHcaropa: C = s eCy

napaﬂﬂcﬂbHOC COC/IMHCHNE KOHJICHCATOPOB:
g=qtqt . U =U=.., Cupann —C1 + Cr .
3.1.10 TTocnenoBarenbHOE COCMHEHNE KOHJICHCATOPOB:

U=U+U.,q1=q2=

-t
Croex G G

U CU
3.1.11 DHeprus 3apsukeHHOTro KoHjencaropa: W, = & _ 2

2 2 2C
32 3AKOHbBI [TOCTOSTHHOTO TOKA

Cuna Toka:
Agq

321 Al

Tocrosunstit Tok: I = const
Jlns mocrosHHOTO TOKA q = It

Venosust CYILLIECTBOBAHUS ICKTPUUCCKOIO TOKA.
Hanpsxernne U n OJIC E

322

323 3axon Oma juis yyactka uenu: / =

RS

DIEKTPUYECKOE  COMPOTUBNECHHE.  3aBHCHMOCTH  CONPOTHBICHHUS
324 O/IHOPO/IHOIO  IMPOBO/JHUKA OT €ro JUIMHBI W CEYCHHS. ViensHoe

CONPOTUBJICHHUE BEIIECCTBA. R = p§

A
Wcrounnkn Toka. DJIC ucTouHMKa ToKa: E = CTOPOHHUXCHI

325
BuyTpennee conpoTupieHne HCTOYHNKA TOKa

3axon Oma st TOJTHOM (3aMKHYTO#) anexrpuyeckoit nemn: E = IR + Ir,

_E
orkysal = o=

326 E.»

TTapasuienbHOE COEIMHEHHE IPOBOJIHHKOB:

l:Il+Iz+..,,U]:U2:“.,

=—+
Rugparn  R1 Ry
HOCJ'IEHOBHTCIII:HOE COCIMHEHHUEC MPOBOAHUKOB:

U=U +U,+ ., [ =L =, Rogen = Ri + Ro + ...

Pabora snekTprueckoro Toka: A = IUt.

327

328 3akon Jxoyis — Jlenua: O = PRt . )
Ha pesuctope R : 0 =4 =PRi=1Ut= %t

MOMIHOCTB EKTPUUYECKOTO TOKA:

Tennosas MOIIHOCTb, BbIJIC/IIEMAs HA PE3UCTOPE:
2
2, U R
P=["R=—=]U
329 R

MOLIHOCTh HCTOYHHKA TOKA:
AA
= T am =
B = —r= = EI
! | Ar—0

CBOoOOHBIC HOCHUTEIM OJICKTPHYCCKHX 3apsJOB B  IIPOBOJIHHKAX.
3.2.10 MexaHHU3MBI TIPOBO/IMMOCTH TBép}]LIX METaNJIoB, pacTBopoB u
pacniaBoB ONEKTPOIUTOB, Ta3oB. HOI[yl'lpOBO}JHHKH.
TTosynpoBOIHMKOBBIH MO

33 MATHHUTHOE IIOJIE

Mexanudeckoe B3auMojeiicTBue MarHuToB. MarautHoe mose. Bektop

MarHUTHOM HHIAYKIHH. HpI/IHHPlH CyIEpNO3UUMH MarHMTHBIX TIOJIEH:
B=B +B,+..
.Hl/lllldl/l l/llU:lyKLlMl/l MAarHUuTHOIO IOJIS. Kap‘rnua ﬂl/llll/lﬁ ldll,[lyl(l.ll/ll/l

331

MAarHUTHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToB

OmpiT Dpcrena. MarHUTHOE 10JIe MPOBOAHMKA ¢ TokoM. KapTuua nunuit
332 MHIYKUMM ~ MardHUTHOrO  MOJisl  JUIMHHOIO  HPSIMOTrO  MPOBOJAHUKA
o ¥ 3aMKHYTOTO KOJIBIIEBOTO TIPOBOIHMKA, KaTyIIKH

C TOKOM

333 Cuna Amnepa, e HanpaBieHUe M BennuuHa: Iy = [Blsino , rie o — yron
- MeX/ly HAIPaBIeHHEeM [IPOBOJAHHKA U BEKTOpPoM B

Cuna JlopeHna, e€ HanpaBiieHue U BenuuuHa: Fiop, = |qlvBsina
334 e o — yroi Mexay BekTopaMH V. u B . JIBIKEHHE 3apsKCHHOM

YaCTHI[BI B OJHOPOJHOM MarHUTHOM I10JI¢

34 DJIEKTPOMATHUTHAS MHAYKLUA
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Iotok BekTOpa MaruuTHO# nHayKIMn: ® = B,S = BScosa
i B

341

342 SBnenue dnexrpoMarHuTHOH nuaykuun. OJIC uHAyKIHK

3aKkoH 3.‘1CK'TpOMaFHPITHDﬁ WHIYKIUH (Dapa}lcﬂ:
AD)

343 J— - 4

S

AT

—)
7

B
/ % /

/
/(%)/
344
OJIC uHAYKLMH B IPSIMOM IIPOBOAHUKE IIMHOI 1, IBIKYyIIEeMEs co
cKopocTsio ¥ (¥ L 1) B omHopomsoM markuTHOM none B: |E;| = Blvcosa
, TAE 0L — Yrojl MeXK/1y BEKTOpPOM B 1 HOpMaibio /i K IIOCKOCTH, B
KOTOPOIi JIeXKaT BEKTOPbI Tuv 5 eci ILB ,uv 1o |E;|=Blv

345 TIpasuiio Jlenna

D
WnpykrusHocts: L = T wm ¢ =LI

Camonnyxius. DJIC caMOMHAYKINN:

3.4.6
A
E=-L7| =L,
A =

LI
347 DHeprusi MAarHUTHOTO HOJIS KATyLIKH C TOKOM: W = —

3.5 DJIEKTPOMATHUTHBIE KOJIEBAHUS Y1 BOJTHBI

KonebareinbHblii KoHTYp. CBOGOJIHBIE SIEKTPOMATHUTHEIE KONeOaHHs B
HJIcalbHOM KolebaTeTbHOM KOHTYpe:

[4(1) =G uesin( e +y)
35.1 . ' . . . .

I(t)=q,=cq,_ cos( ot +q,|=T__ cos(ct+q,)
2r
T
CBsi3b aMIUTHTY/IBI 3apsi/ia KOHACHCATOPA ¢ aMIUIMTYOH CHIIbI TOKA IpU

®opmyna Tomcona: T =27V LC , otkyna @ =

-

CBOOO/THBIX 3JIEKTPOMArHUTHBIX KOJTeOaHHsX B HIeaTbHOM
KOJICOATEIIBHOM KOHTYpE:

350 3axoH COXpaHCHHS SHEPIUH B HJICAJIbHOM KOJIeOaTeNbHOM KOHTYpE€:

353 BbIHY:K/ICHHBIC IEKTPOMAarHUTHBIC KoeOanus. Pe3oHanc

Tlepemennsiii  Tok. IIpoM3BoicTBO, THepexada M HOTpebieHHe
9NEKTPUIECKOH SHEPTHH

3.54 cu? +L11 cu’ LI’
2 2 2

355 CoiicTBa DNEKTPOMArHUTHBIX BOJIH. Bsaumuas OpHUEHTALUsI BEKTOPOB
o B 9JIEKTPOMArHUTHOM BOJIHE B Bakyyme: £ L B L ¢

3.5.6 Ilxana DNEKTPOMArHUTHBIX BOJIH. HpHMeHEHHe JIEKTPOMArHUTHBIX
o BOJTH B TEXHHKE U OBITY
3.6 OIITUKA

IpsimonuHeliHOE  pacIpOCTpaHEHHE CBETa B OJHOPOAHOH  cpefe.

3.6.1
Toueunsli ncrounuk. JIyd cera

3aKOHBI OTPAKEHHsI CBeTa. o = f§
alp
362

3.6.3 Tloctpoenue 1300paxKeHHil B ILIOCKOM 3epKaje

3aKOHBI MPETOMIICHHS CBETA.

Ipenomienue cera: nysina = nasinf. .
. c
AﬁcOHFOTHLlH TIOKa3aTeJIb MPEIIOMIICHHUS: Mage = — .
v
o no_ Vi
OTHOCHTENbHBIH MOKa3aTel b MPENTOMICHHUSL: Moy = — = — .
n V2

3.64

Xon nyueit B Ipu3Me.

n=Vg, Mk =ik,

COOTHOIIEHHE YacTOT M COOTHOLICHWE JUIMH BOJH TIpH  1iepexoae
MOHOXPOMAaTHYECKOTO CBETA YEPE3 IPaHMIy Pa3ziefa JAByX ONTHYECKHX

cpen:
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ny<n, ny

ny

3.6.5 O

TlonHoe BHyTpeHHee OTpaKeHHe.
1 n

TIpenenbHbIi yron NOTHOrO BHYTPEHHETO OTPAKEHHUS: Sincy, =
Moy N

Cobuparomiie 1 paccenBaromue uH3bL ToHKas auH3a. DoKycHOE

. 1
3.6.6 PACCTOSIHME U ONTHYECKAs CHIIa TOHKOM JIMH3bL: D = 7

. T
<I>opMyna TOHKOH JIHH3BI: 3 +

~1—
S
s

‘VBenuueHwue, 1apaeMoe JHH30i: [T =

d

3.6.7 F

B ciyuae paccenaromeit JIMH3bI:
1

D<0 = F==>0,

) D

_h_N

3.6.8 “H 4
XOJJ JIy4a, MpOUIEAIIEro JUH3Y IO IIPOU3BOIBHBIM YITIOM K e€ raBHOM
onTuyeckoil ocu. IlocTpoenne H300paskeHUH TOYKH M OTpe3Ka MPSIMOit
B co6uparou.mx ¥ pacCCHBANOIINX JIMH3aX M UX CHCTCMax

3.6.9 doToanmapar Kak onTH4ecKuii mproop. 71a3 Kak onTHYecKas CHCTeMa

Wurepdepenmus  cera.  KorepeHTHble — MCTOYHHKH.  YCIOBHS
HaO/MIONICHH MaKkCHMyMOB M MHHHMYMOB B HHTEP(epeHIHOHHOI
KapTHHE OT ABYX CHHClJa3HHX KOT€PCHTHBIX HCTOYHHKOB!:

16 MAaKCIIMYMBT — A=2m—, m=0,£1,£2 +£3

i
MITHIMYMET — A={2m+l_};, m=0,+1,+2 +3

Judpaxuus cpera. JudpakinonHas pemérka. YciuoBue HaGIIoneHHs
36.11 TJIABHBIX MAKCHMYMOB IPH HOPMaJIBHOM TaJICHUH MOHOXPOMAaTHYE€CKOTO
CBeTa ¢ JUIMHOI BOJIHBI A Ha PeléTKy ¢ nepuogom d:
dsing, =mi,m=0,+/—1,+/=2,+/=3,...
3.6.12 Jucnepcust cera

4 KBAHTOBASI ®U3HUKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU JIVAJIA3M

4.1.1 T'unores3a M. [nanka o kBantax. ®@opmysna [Tnanka: E = hy

®doroubl. Dueprus porona: E = hy = h—c =pc.

412 E_hv_h

413 Dororddext. Onpiter A.I. Croneropa. 3akons! porodpdexra

VpasHenue DitHireiina s Gporospdexra:
Egporona = ABbIXOKA * Eumar

c he
414 e , Eqorona = hv = T Apixona = hvip = .

>
MV pax .
Ennas = =5 = eUsn

JlaBienue cBera.

4.15 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAKAIONIYIO MOBEPXHOCTh M Ha
TIOJIHOCTBIO MMOITIOLIAKOIILYHO [TOBEPXHOCTh

42 DOU3UKA ATOMA

4.2.1 [nanerapHas mozienb aToMa

Tlocrynarsr bopa. M3nydenne u momnionieHne (GoTOHOB NpH Tepexone
aTroMa C OJTHOTO YPOBHSA DHEPTHH HA }JPyl'Oﬁ:

Je g, -E

mn T

422 hv

]
“mn

JIuneituareie CEKTPBI.
CriekTp ypoBHeii JHepruy aTomMa BoJopoa:

—13,63B
423 ‘En:—l’ n=1273 _.

n

43 DU3UKA ATOMHOTI'O SJIPA
Hyknonnas monmens sapa [eiisenbepra — MBanenko. 3apsax sapa.

4.3.1
Maccopoe unciio sapa. Mzoromnst

432 PannoakTHBHOCTD.
Anbda-pacnan:

A Ad 4
7X—=75Y+5He

Bera-pacnan.
DnekTpoHHblii B-pacra:
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A A 0, ~
X7 Y+ je+rv,

[o3urponnsIii B-pacnan:
AX—A Y+ JE+ v,
Tamma-usmyuenne

433 3aKoH paJuoakTUBHOrO pacnana: N(f) = Ny * 27 .
o ITycTh m — Macca pagHoakTHBHOTO Bemectsa. Torma m(f) = mg * 27

43.4 Snepubie peakuuu. Jlenenue u cuHTes sAEp
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