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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COO, a takxe
c yuéroM (enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yoilnx OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM M pPa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIuXCs.
[TporpamMMa no ¢u3uke Aa€T MPEACTAaBICHUE O LENSAX, COAEpKaHUH, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEACTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JaHUE YCIOBUH AJis
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no pusmke onpenenstorcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolluXCsl, OCBOMBLIMX
nporpaMmy 1o pu3rKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIbHOCTHBIN MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTITyOIEHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIA XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIsI COCTABJICHHS CBOMX PaO0YHX TPOTpaMM.

[TporpamMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTU I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
MNOJIXOJOB K NpenoAaBaHuio (U3MKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUHU
COXpaHEHUs 00s3aTETFHON YaCTH COAEePIKaHUS Kypca.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIoO XapakTep U OypHOE pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHUS KOCMOCa,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBoOWcTBaMu. M3yuenue usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHNE YMEHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3/enoB (U3HUKH, BKIIOUAET Kak
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce sBIsieTCs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosara€T MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(GU3KKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOHIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Guanku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyIomero ¢akropa ydeOHOro mporecca. s yrmyOnénHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa criocoba peanuzanuu GU3NYECKOTo MpakTUuKyMa. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOIATCS B MpOLECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATEJIBHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1no (¢usMke CcHUCTEMa YYEHHYECKOIO OSKCIEPUMEHTa,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMU 00pa30BaTEIbHOrO MPOLIECCa UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi kabuHera Qusuku. Ilpu sTOoM oOecneunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU NIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHNE yaeseTCs PEIICHNIO PACUETHRIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaKk U HHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3AenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepuanbHO-TEXHUUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
00opy10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pusuke yueHU4eCKux
OMBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaoHHOE 00OpyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHe4YMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI M3yYaeMbIX SIBJICHHH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M HHM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS M (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEPUU U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHUpOBaHUE YMEHHUI OOBSCHATD SIBIICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3MKHU Ha ypPOBHE CPEJHEro 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

dbopMUpOBaHHE YMEHUHN NMPUMEHSITh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENI, AJEKBaTHOW YCJIOBMSM 3a/ladyd, B TOM 4YHUCIE 3aJa4 HWH)XKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYKAIOUIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOIO IUIAHWPOBAaHUSA W IPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanud  HHPOpMaIu,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHME YCJIOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE HHTEpeca K chepam mpodeccnoHaTbHOM AeSITEIbHOCTH, CBSI3aHHOM
C (PUBHKOM.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (PU3HKO-TEXHHUYECKOTO TIPOQHIISL.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemerii B TporpamMme mo (QHU3WKE TMepedeHb JTa0OpaTOPHBIX W
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JelaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UcATbHAS )KUAKOCTh, UJI€AJIbHBIN T'a3, TOYCUHBIHN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

W3mepeHre cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢uszuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqbHOM TOYKH, €r0 MPOEKIMHM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHass CKOPOCTBH) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMmaneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBonunenHoe  nBuxkeHue. J[BMKEHHME MAaTepUAIBHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMYECKHE IPOLECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IIECTEpEHYATBIC U PEMEHHBIE ITepeaadyn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANIBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA U
Ha4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne NBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHo/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO MIJIAHETHI U OT reorpaduiyeckoi MUpoThl. J[BUKeHHEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIbXEHUS U CUIIA TPEHUS TTOKOSI.
Koaddumment tpenuss. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHUCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME M MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydeHne IBHKEHHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPCKHUHYTOH Yepes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VY ciioBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccenenoBanye yciiOBUM paBHOBECUS TBEPAOIO Telda, HMEIOLIEro0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxXpaneHusn 6 MmexaHuxe.

Nmnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTrepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loreHUMAIBHBIE W HENOTCHIMANIbHBIE CWJIbl. llOTeHIManbHas SHEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s WACaNbHON JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne 3HEpTUn Telia MpU COBEPIIEHUU PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTECHLIHAIBHOW SHEPrudl MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HN3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenune Cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE M MOIITHOCTH CHIIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHEeHUs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrxeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU: YaCTHULIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHUs 4aCTUI] BELIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOpSUYEi U XOJIOTHOU BOIOM.

W3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO mpoliecca.

N3yuyenue nzob6apHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KouBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttermnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHas
TEIJIOEMKOCTH BeIllecTBa. YpaBHeHuWe Maiiepa. VYenbHass TeIIoTa CropaHus
toryuBa. Pacuér KkonuuecTBa TeminoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoandecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 0oJiee XOJIOIHOTO Tena K 0ojiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHUYecKue yCTPONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOIO HAcOoca, yTHIIM3alHs OMOOPTraHUYECKOTO TOILIMBA JIJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuN.

Bo3gymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3yueHne B3aMMOCBSA3M HHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHieHcanus. Micnapenue u kurneHue. Y aejbHas TeroTa
napooOpa3oBaHusl.

HacelllieHHbIE W HEHAchIleHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JIaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue XKUAKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenne. AHrapMOHHM3M TEIUIOBBIX KOJI€OAHUN YaCTHI] BENIECTBA KaK MIPUUHUHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOTO OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBneHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Hemoncmpauuu.

TermnoBoe paclmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKECHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumisipabie siBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBaHnue 3aBUCHUMOCTH  JAeopMal  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inexkmpuueckoe noie.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U  TOJIYIPOBOJIHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsi/ia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TTOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocrarnyeckoro noiig. CBsi3b HANPSKEHHOCTH MO U PA3HOCTU
MOTEHIIMAJIOB [T DJIEKTPOCTATUYECKOTO MO  (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTo No o0béMy Mmiapa. Ilonme paBHOMEpHO 3apsKEHHOU
OecKkOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPS/I0B.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBaTenbHOE COETMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HampsKEeHUs]) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanuwstil 31eKMpUUECcKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. MCcTOYHUKH
toka. Hanpsokenne U n O/1C €.

3akod OMa /i1l ydacTKa [eMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U IUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOe
CONMPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANIPSYKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coenHeHus UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEKTy MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesna u3MepeHust amnepMerpa (BoabTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] TUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsaa M IPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

W3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYeCcKUil MPAKTUKYM.

Cnioco0Os1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THUMNOTE3 (BBIOOp M3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUYEHUYECKUH  IKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHOZ0
no3nanuA: SBIEHUE, HAY4YHBIH (akT, rumoresa, (pusmueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIbHBIE TPUOOPHI, I poBast T1adb0paTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIUS,
napabosa, runep6ona, ux rpaduku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJIO00MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTHIn3anus OHOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KANMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TeN, KUAKOCTEH U Ta3oB, )KUJIKHE KPUCTAJJIbI, JJIEKTPUUYECKHE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCHOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DiekTpoauHamMmuka.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie POBOAHUKA C TOKOM (TIPSIMOro MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cusl Jlopenna.

MaruautHoe nose B Beuectse. DeppOMarHeTUKH, Mapa- U TMaMarHeTUKH.



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI AIIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykiuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HMHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JIEKTPU3ALMHU TEJ NIPU ABUKECHUUA B MArHUTHOM T10JIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsi3b aMIUIUTYbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0u1e0aTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune koynebaHUWM Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



W3mepenue mneproaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOINX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoOTpeOIeHUE
AIIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTb YacCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUI.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXI€HHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO U PUHIMI ASHCTBUS TpaHCchopmaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre nmepeMeHHOTO TOKa 4Yepe3 MOCIe0BATENIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHuUMHble 0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
POJI0JIbHBIE BOJHBL. [lepros, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
U pakiys.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBO€ 3arpsiI3HEHUE OKPYKAOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HWE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3YU U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiii MEXaHUYECKUX BOJH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, mudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroiyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opMysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKU W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOJEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[VIABHBIX ~MAakKCMMyMOB IIpM [AJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzauus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIUOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cmemeHust Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIelca dvactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otorPdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne dhoTope3ucropa.

N3mepenune nocrossaaol [manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIECIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne GoToOHOB Mpu NEPexo/ie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass monens snpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3IyYCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3msbl. EcrecTBeHHbIN QOH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaiuy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EanHcTBO pu3nueckol KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUIOKECHUH ISl ONPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausd CeBEpHOro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUIN (PU3MYCCKUX BEIIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUnoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee MOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busmnKa», «IEMEHTbI aCTPOHOMHUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH YeTIOBEKa, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U  MPOTHOCTHYECKOW  (PyHKIMi
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIA
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 11 kimacce ocyuiecTBisiercs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX MPOEKLMU HA OCHU KOOPIAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SIBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
QJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTpONepeay, 3I€KTPOABUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHHKH, JIEPHAs SJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [LIEHHOCTSIM POCCHICKOTO 00IlIecTBa, pacUIUpeHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKON NOZULIMU O0YUAOIIETOC KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MTOBE/ICHUS;

e CIOCOOHOCTH OLIEHWBATh CUTYalUIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLiecce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBnie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (opMynUpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIECHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCcKHe AeHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAHHUS 1O (GU3NKE B TNPAKTUYECKYIO OO0JaCTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, NIPEJIaraTh OpPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nnopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIPEeTalni0 MHPOpMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBIICHMUS;

OLICHMBATh JIOCTOBEPHOCTh MH(POPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUya IbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUNA C y4yETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYAIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYLIECTBIIATh TIO3HABATENIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IJIaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOT0 IpeIMEeTa Ha OCHOBE JIMYHBIX MPEIIOUYTECHHI;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OIICHUBATh PUCKH W CBOEBPEMEHHO NMPUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJH3€ Pe3ylIbTaToOB
JIeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B npornecce mOCTHXKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBATh €ro MpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, NPOSBIATH HHTEPEC HU
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeiMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJWHAMUKH, POJIb (PU3NUECKONH TEOPHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIBbHAs CHUCTEMa OTCuUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuaabHas TOYKa, paBHOYCKOPEHHOE JIBUKEHHUE, CBOOOJHOE IaJICHUE,
abcomoTHO ympyras jaedopmainus, aOCOJIOTHO YIPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTH U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICaNIbHBIN ra3, TOUCYHbIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycloBUs (TpaHULbl, 00JACTHM) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH HCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMelIeHus,
3akoHbl HpIOTOHA, MNpUHOKII OTHOCUTENBHOCTH [ 'anmunes, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tela), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HUMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHMS, HCIOIb3YS
ocHOBHbIe TmOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOJAMHAMHUKHN (CBSI3b  JIaBJICHUS HUCAJBHOTO Ta3a CO CpeaHei
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKEHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTPAMEW MOJIEKYJ U €ro TEMIIEPATypOW, YPAaBHEHHE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MIPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBICHUS, WCIOJB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas YCJIOBUA NPUMEHUMMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl PJHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHWJIA YNPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopMany Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEMiIOBOIrO JIBUTATENS; JIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO TOJS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IOJIs, PA3HOCTh MOTEHLMAJIOB, 3JICKTPOABHXKYILAS
cuia, CUjla TOKa, HalpsKeHHE, MOITHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEIOBATEIbHBIM U TTAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3MYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KCHHUE YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTH
3apsHKEHHOTO MTPOBOJAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3UUECKON BETMYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  MOJYYCHHOW  3aBUCHMOCTH
bu3nueckux BeTMYMH B BHUAEC TpadukoB ¢ y4ETOM aOCOIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl W JEIaTh BBIBOJ O CTaTyC€ MPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBMIa 6€301acHOr0 TPY/la MPU MPOBEICHUH UCCIIEI0BaHUH B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAHHWM aHajIN3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUeCKOW MOJENIH, OTBEYalIIe TpeOOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEUICHUA 3ajad,
MPOBOJIUTH PACYETHI HA OCHOBAHUM UMEIOIINXCS JAHHBIX, aHAIM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7auM, TPeOyIollhe NPUMEHEHUS 3HAHUU U3
Pa3HBIX pa3leioB Kypca (PU3MKHU, a TaKKe UHTErPALMKU 3HAHUM U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUH C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

HCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJOBEKa, CBA3aHHOM C (PU3MYECKUMH TIPOIECCaMHU, C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOJOTNIOIB30BAHUM, & TAKKE PA3yMHOM HCHOJIb30BAaHUU JOCTUKECHHI
HAYKW W TEXHOJIOTUM JJI1 JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IUYHbIe CIIOCOOBI PaboThl ¢ WHPOPMANMEH (PU3NIECKOTO
COJIEp)KaHUSI C HWCMOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMALNU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHAIBHO PACIPENEIATh 1EATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOIro W3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayliel npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODHIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax AesATEeTbHOCTH YeJOBEKa, POJib U MECTO (DPU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEIUaIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENel (PU3NUYECKUX TN U IPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAaHUsS, MaTEeMaTUYECKUN MasTHUK, WJI€aTbHBIM
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO sJipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANIM3UPOBAaTh U OOBICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOHM WENU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTordexra, mepBuIit 1 BTOpO MOCTYNAThl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIpPsHKEHHOCTh JIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
AIIEKTPOMArHUTHAsA MHIYKUUSA, CAMOMHIYKIMS, PE30HAHC, HHTEp(EepeHIIS
BOJIH, Judpakius, JTUCIEPCHs, IOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl aep,
ramma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHATNu3a U
paboTHI J1a3epa;

ONpENENATh HaINpaBlICHUE WHIAYKIWHW MArHUTHOTO TOJI MPOBOAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOMOJATAIOIINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a ¢ OOBACHEHUS (U3UYECKUX  TPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSIMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCUpPOBaTh pe3yJabTaThl MMOJTYYECHHOW 3aBUCUMOCTHU
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJ MU3MEPEHHUS, OIICHUBATh a0COJFOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIC PE3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyCce€ MPeAJIOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOW M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB 1 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJ]aHHOM M HESBHO 3aJlaHHOMN
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHWMM aHajdu3a YCJIOBHUS BBIOMpATH
dbuznyeckrue MoJeNd, OTBEYaIoIIHe TPeOOBAHMSAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUH
IpU  HCHOJIb30BAHUM MaTEMaTUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOJTYYEHHBIX
pE3yNbTATOB;

pemaTh KadyeCTBEHHbIC 3a7ayd, TPeOyIollhe NPUMEHEHUs] 3HaHUU U3
Pa3HbBIX pa3lejoB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIEeCcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOJIB30BAHUU JOCTHUKEHUN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UIECKOTO
COJIEp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyro  HMHQOpMAIM0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHBIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXJIOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMO MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESTENBHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21| Kumemarika 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea . ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
) 1
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 hitps://m.cdsoo.ru/f 1666847
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TemnoBbie MalIMHbI

15 1

20 1

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

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




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 DICKTPHHICCKOE noNe 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHN TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo0.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edso0.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YacTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaruzanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
EICPBHOC BPEN 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue A dp
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
®dusuka — PyHaaMEeHTAIbHAS HAYKa O 01.09.25 -
1 1 05.09.25 https://m.edsoo0.ru/9bf5c621
pupoJie
HayuHblii METOT TO3HAHUS U METO/BI 01.09.25 -
2 . 1 05.09.25 https://m.eds00.ru/25666972
UCCIeToBaHMs (PU3MUECKUX SBICHUI o
OKCIIEpUMEHT U TEOpUS B IIPOLIECCE 01.09.25 -
3 no3HaHus npuposl. Habmonenue u 1 05.09.25 https://m.edsoo.ru/3de1d26f
9KCIIEPUMEHT B (pU3MKe
Crnioco0b1 u3MepeHus (PU3NIECKUX 01.09.25-
4 1 05.09.25 https://m.edsoo.ru/3a6cb4a3
BEJIMYNH
AOGCOIIOTHAS M OTHOCUTEIbHAS 01.09.25 -
5 MOrPEIIHOCTH U3MEPEHUI 1 05.09.25 https://m.edsoo.ru/a2b15721
(bU3NYEeCKUX BETUUYNH
MopenupoBanue B pusuke. Ponb u 08.09.25 —
MeCTO (U3HUKHU B (POPMUPOBAHUH 12.09.25
6 COBPEMEHHOM HAYYHOU KapTUHBI 1 https://m.edsoo.ru/3b9eb2cc
MHpa, B IPAKTUYECKON AEATEIbHOCTU
JOJIeU
Mexannueckoe nBuxkenue. Cucrema 08.09.25 -
7 A 1 12.09.25 https://m.edsoo.ru/b1857981

orcuera. OTHOCUTEIBHOCTD




MEXaHUYECKOTo ABMKeHUs. [Ipsimast u
oOparHas 3a/1a4i MEXaHUKU

Paauyc-BexkTop MarepuanbHON 08.09.25 —
TOYKH, €0 IIPOCKIINUU HA OCU 12.09.25
8 KoopauHar. TpaekTopusi. https://m.edsoo.ru/4438e63
[Tepememienue. Cxkopocth. Ux
MPOEKIMU HA OCU KOOPJUHAT
PaBHOMEpHOE NpsAMONIMHENHOE 08.09.25 -
newkenue. [’ padudeckoe onncanue 12.09.25
9 . https://m.edsoo.ru/9c7af19c
PaBHOMEPHOT'O IPSIMOJIMHEMHOTO
JBUKEHUS
. 08.09.25 —
CnoxxeHue nepeMeeHui u
10 © HepeNe 12,0925 https:/m.eds00.ru/56b218f1
ckopocreil. Pemenue 3anau
HepaBHoMepHOE IBHKEHHE.
MrHoBeHHass CKOPOCTh. Y CKOPEHHE. 15.09.25 -
11 . https://m.edsoo.ru/a8ce4fdf
[IpsamonnHEeHOE IBUKEHUE C 19.09.25
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue
3 15.09.25 -
12 MPSAMOJIMHENHOTO ABUKEHUS C 19.09.95 https://m.edsoo.ru/f924dcc8
HOCTOSTHHBIM YCKOPEHUEM T
CBoOosHOe najieHue. Y CKopeHue
cBOOOHOrO Na/ieHUs. 3aBUCUMOCTh 15.09.25 -
13 8 g https://m.edsoo.ru/fa29e9ct
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS OT 19.09.25
BPEMEHH U UX rpapuKu
BIKEHHE Tella, OPOIIEHHOTr0 110 15.09.25 -
14 A P Al https://m.edsoo.ru/9a2d3298
YIJIOM K TOPU30HTY 19.09.25
KpuBonuHenHOE IBUKECHHE. 15.09.25 -
15 d A https://m.edsoo.ru/66fefe66
JIBUKEHUE 110 OKPYKHOCTH. YTJI0Bast 19.09.25




U JIMHEHasa ckopocTh. [lepuoa u
yacTora. LleHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHUE

KouTponbhas pabota no teme

22.09.25 -

16 " . https://m.edsoo.ru/ee9d274a
Kunematuka 26.09.25
[Tepsriif 3ak0H HproTOHA. 22.09.25 -
HNuepumanbHble CUCTEMBI OTCUETA. 26.09.25
17 IIpyHIMTT OTHOCUTENHHOCTH https://m.edsoo.ru/cfe1583¢c
lNanunes. HennepuuanabHble CUCTEMBI
oTcyéTa
13 Cuna. PaBHO€eHCTBYIOIIAS CHIIA. 22.09.25- hitos://m.ed 196291363
. ps://m.edsoo.ru/9e
Bropoii 3akon Hetotona. Macca 26.09.25
19 B3aumopeiictBue Ten. Tperuit 3akoH 22.09.25 - hitos://m.ed fefedl12
s://m.edsoo.ru/efe e
HetoToma 26.09.25 D
[IpuHLUI Cynepno3uUu CUIL. 22.09.25 -
20 Pemenue 3a1a4 Ha IpyUMEHEHNE 26.09.25 https://m.edsoo.ru/1£52449f
3akoHOB HproTOHA
3aKOH BCEMUPHOT'O TATOTEHHS. 29.09.25 -
21 OKBUBAJIECHTHOCTb I'PAaBUTALIMOHHON 1 03.10.25 https://m.edsoo.ru/f4clecb8
WHEPTHOM Macchl
29.09.25 —
Cuna TsSKeCTu U yCKOpEeHHe
22 yOKop 03.10.95 https:/m.edsoo.ru/3e848452
CBOOOHOTO M/ ICHUS
JIBrokeHre HeOECHBIX TeT B BX 29.09.25 -
HWCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 03.10.25
23 Y vt P https://m.edsoo.ru/c3787bce

KOCMHUYecKasi CKOPOCTb. 3aKOHbI
Kennepa




Cuna ynpyroctu. 3akoH ['yka. Bec

29.09.25 -

24 https://m.edsoo.ru/75f2fcOf
Tea 03.10.25
Cuna tpenus. [Ipupona v BUIbI cuil 29.09.25 -
TpeHus. /BHKEHHNE B JKUIKOCTH U 03.10.25
25 P II A https://m.edsoo.ru/1251686e
ra3e ¢ yu€ToM CHJIbl COPOTUBIICHUS
Cpelbl
06.10.25 -
aBieHue. [ 'napocraruueckoe
26 A & 10.10.25 https://m.edsoo.ru/cc6cd69f
napienue. Cuiia Apxumena e
AOGCOTIOTHO TBEPAOE TEIIO. 06.10.25 -
27 [TocrynarenbHOE U BpanjaTeabHOE 10.10.25 https://m.edsoo.ru/39816e56
JBUKEHUE TBEPAOTrO Tella
06.10.25 -
MOMEHT CUJIbl OTHOCHUTEIIBHO OCH
28 10.10.25 https://m.edsoo.ru/363b5721
BpaieHus. [1meqo cubl e
CrnosxeHue cuil, IpUIOKEHHBIX K 06.10.25 -
TBEPAOMY TEITy. LIEHTP TSKECTH TEna. 10.10.25
29 paomy rexy. LewTp https://m.edsoo.ru/31fcdd2c
VYcnoBus paBHOBECHs TBEPAOIO Tela.
Buns! paBHOBeCus
06.10.25 -
30 Pemenue 3anaq 10.10.25 https://m.edsoo.ru/d59£5579
13.10.25 -
KonrtponsHas pabora no teme
31 RoIp P . 17.10.25 https:/m.eds00.ru/f3818b83
Junamuka. CTaTuka TBEpJIOTO Tena o
NMnynsc MmaTepuabHOW TOYKH, 13.10.25 -
CHCTEMBI MaTE€pHAJIbHBIX TOYEK. 17.10.25
32 I{enTp Macc cucTeMbl MaTepUaIbHbBIX https://m.eds00.ru/99859985

To4eK. TeopeMa 0 IBMKEHUH LICHTPA
Macc




Nmnynbe cuibl 1 U3BMEHEHHE 13.10.25 -
33 HUMITYJIbCa Tella. 3aKOH COXPAHCHUS 17.10.25 https://m.edsoo.ru/64aafec4
UMIyJibca. PEaKTUBHOE IBUKEHUE
MoOMEHT uMITyJIbCa MaTepUaIbHON 13.10.25 -
TOYKH. HpeI[CTaBJ'IeHI/Ie o 17.10.25
34 https://m.edsoo.ru/f6195a12
COXPaHEHWH MOMEHTA UMITYJIbCA B
LEHTPAJIBHBIX MOISAX
35 Permrenue 3amau 13.10.25- https://m.edsoo.ru/7b7a4663
17.10.25
PaGora cuiibl Ha MaJIoM M Ha 20.10.25 -
KOHEYHOM II€peEMEIICHUU. 24.10.25
36 https://m.edsoo.ru/24c9cef1
I'paduueckoe npencraBiaeHue
paboThI cHITBl. MOIITHOCTH CHUITBI
Kunernueckas sneprus. Teopema 06 20.10.25 -
37 W3MEHEHUU KUHETUYECKOU YJHEPTUU 24.10.25 https://m.edsoo.ru/18311468
MaTepUaJIbHON TOUKHU
IlorennuannHele U 20.10.25 -
HENOTECHI[UAJIbHEIE CUITBL. 24.10.25
38 https://m.edsoo.ru/29cda7aa
[TorenmansHas 3Heprus. Bropas
KOCMHUYECKask CKOPOCTh
Tperbst KOCMUYECKast CKOPOCTb. 20.10.25 -
CBs13b pabOTHI HEMTOTEHITUATHHBIX 24.10.25
39 CHJI C U3MCHEHHEM MEXaHNICCKOU https://m.edso0o.ru/8475b83e
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAaHEHUS MEXAHUYECKOW SHEPTUU
VYrpyrue u Heynpyrue 20.10.25 -
40 CTOJIKHOBEHUsI. Y paBHeHUE bepHyun 24.10.25 https://m.edsoo.ru/64£812d9

U1 UAealbHOU KUIKOCTHU




KonTponbhas pabota no teme

05.11.25 -

41 https://m.edsoo.ru/adfd6321
"3aKOHBI COXpaHEHUsI B MEXaHUKE" 07.11.25 .
PazBuTune npeacraBieHuii 0 npupoie 05.11.25 -
42 Ter10Thl. OCHOBHBIE MOJIOKEHUS 07.11.25 httos://med 18d327d3
s://m.edsoo.ru e
MKT. duddy3us. bpoynosckoe b
JIBUYKEHUE
CTpoeHHe ra3006pa3HLIX, KUIOKHUX U 05.11.25 -
43 TBEPJIBIX TEIl. XapaKTep ABUXKEHUS U 07.11.25 https://m.edsoo.ru/7f949152
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT (ATOMOB). 05.11.25—
44 KommuectBo BemectBa. [locTosiHHas 07.11.25 https://m.edsoo.ru/33d17dbd
ABorajzipo
45 Temmnepatypa. TemnaoBoe paBHOBecHE. 05.11.25- Btos ey 6931272
ps://m.edsoo.ru.
Tkana [enscus 07.11.25
10.11.25 -
46 Pemenue 3amau 14.11.25 https://m.edsoo.ru/a93bae98
10.11.25 -
47 WneanbHblii ras. ['a30Bbie 3aKOHBI 14.11.25 https://m.edsoo.ru/c9618ea8
VYpaBuenue MeHneneena- 10.11.25-
48 . 14.11.25 https://m.edsoo0.ru/bS6856ff
Kunaneiipona. Pemenue 3anau T
AOcoiroTHas Temmeparypa. 3akoH 10.11.25-
49 14.11.25 https://m.edsoo.ru/91849ece
JanpToHa e
N3onponeccel B H1€aabHOM Tase ¢ 10.11.25 -
50 14.11.25 https://m.edsoo.ru/2881b186

IIOCTOSHHBIM KOJIMYECTBOM BCIIECTBA




I'paduueckoe npencrapieHue 17.11.25-

51 M30IIPOLIECCOB: U30TEPMa, U30X0pa, 21.11.25 https://m.edsoo.ru/6a23b4dac
nzobapa

17.11.25-
52 OcHoBHoe ypaBHeHne MKT 21.11.25 https://m.edsoo.ru/18a67861
17.11.25 -

53 Pewenue 3anau 21.11.25 https://m.edsoo.ru/dac14f69
CBs13b a0COIOTHON TEMIIEpaTyphl 17.11.25 -
TEPMOJIMHAMUYECKON CUCTEMBI CO 21.11.25

54 CpeHEe KHHETUYECKON YHepruei https://m.edsoo.ru/456e15¢2
MOCTYMATEIBHOIO TEIJIOBOTO
JBUKEHUS €€ YacTHI]
O060061eHne U cucTeMaTUu3anus 17.11.25 -

55 . " https://m.edsoo.ru/15463eae
3HaHu#t o teme "OcnoBel MKT" 21.11.25

56 Konrponsias pabora no Teme i:i;i ) https://m.edsoo.ru/e2cbadae
"OcnoBbel MKT" R
TepMmoanHamMuuecKkas CUCTEMA. 24.11.25 -
3ajanue BHEMIHUX ycinoBuil ais T/ 28.11.25
cucTeMbl. BHenHue U BHyTpEeHHUE

57 napameTtpsl. [Tapametpst T/I cuctemsl https://m.edsoo.ru/3cefc893
KaK Cpe/IHHe 3HAYCHUS BETUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH. 24.11.25 -

58 CamonpousBoiibHas penakcarus T/] 28.11.25 https://m.edsoo.ru/abe6de9c

CHUCTCEMBI K TCIIJIOBOMY PABHOBCCHIO




Mopenp nieanbHOro ra3a B 24.11.25 -

59 TepMOJAMHAMUKE. Y CJIOBUS 28.11.25 https://m.edsoo.ru/65542fde
IIPUMEHUMOCTH 3TOU MOJEIIH
YpaBHenue Menpeneena- 24.11.25 -

60 Kianeiipona u BeIpakeHue 115 28.11.25 https://m.edsoo.ru/fdc9d33b
BHYTPEHHEHN 3HEPruu
BeIpaxxenue niis BHyTpeHHEN 01.12.25-
SHEPrUuy OJHOATOMHOI'O UA€AJILHOI'O 05.12.25

61 https://m.edsoo.ru/e68eb3tb
ra3a. KBasucraruueckue u
HECTaTHYECKUEe MPOIECChI
OnemeHTapHas paboTa B 01.12.25-—
TepMOJIMHaAMUKe. Beruucnenne 05.12.25

62 https://m.edsoo.ru/71bd7146
paboTsl 1o rpaduKy mnpoiecca Ha pV-
quarpaMMe
Temonepenayda kak crnocod 01.12.25 -

63 W3MeHeHUs BHyTpeHHel snepruu T /1 05.12.25 https://m.edsoo.ru/74ea547b
CUCTEMBI 0€3 coBepIlIeHUsI pabOThI
KonBexknusi, TeIonpoBOgHOCTD, 01.12.25-

64 05.12.25 https://m.edsoo.ru/d2b82bdc
U3JIy4yeHue
KonunuecTBo TemnoTsl. TennoéMKoCTh 01.12.25-
Tena. Y IelbHas U MOJIsIpHast 05.12.25

65 . https://m.edsoo.ru/77191al19
TEII0EMKOCTH BEIIEeCTBa. Y IeTbHas
TEIJIOTa CTOPAHMS TOTIJINBA
Pacuér xonuyecTBa TEIUIOTHI IIPH 08.12.25 -

66 12.12.25 https://m.edsoo.ru/f72b113f
Terionepeaye

08.12.25 -

[Tonsarue 06 aguabaTHOM IpolEcce.

67 8 pon 121225 https:/m.eds0o.ru/92f2bfaf

IlepBbIil 3aKOH TEPMOAVMHAMUKH




KonnuectBOo TENIOTHI 1 pa60Ta KakK 08.12.25 -

68 Mepbl U3MEHEHHUS BHYTPEHHEH 12.12.25 https://m.edsoo.ru/fe9db125
sHepruu T/I cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY 1151 08.12.25 -
PaBHOBECHBIX M1 HEPABHOBECHBIX 12.12.25

69 https://m.edsoo.ru/fbe1719¢
nporeccoB. HeobparumocTth
MPUPOIHBIX MTPOIIECCOB

70 [IpuHIUIIBI ACHCTBUS TEMIIOBBIX 08.12.25 - httos:/fm.ed /53614820

s://m.edsoo.ru

v, KI1T 12.12.25 p
MakcumansHoe 3Hauenue KIT/I. 15.12.25 -

71 19.12.25 https://m.edsoo.ru/b4cb642e
[uxn Kapno e

15.12.25 -

72 Pemenmne 3amay 19.12.25 https://m.edsoo.ru/9aee78d6
DKOJIOTHYECKHUE aCITEKThI 15.12.25 -
HCITOJIB30BAHUS TEILJIOBBIX 19.12.25

73 . https://m.edsoo.ru/5a484ad2
nsurareneil. TernoBoe 3arpsi3sHEHNE
OKpY>KaroIlen cpeibl

15.12.25 -

74 Pemenue 3amnay 19.12.25 https://m.edsoo.ru/6ccd6f3e
O000I11IeHIE U CUCTEMATU3ALIUS 15.12.25 —

75 3HaHUH 10 TeMe "TepMoauHaMUKa. 19.12.25 https://m.edsoo0.ru/6192f9d2
TemnoBbie MaIUHEL"
KonTponbhas pabota no teme 22.12.25-

76 "Tepmonnaamuka. TemnaoBsie 26.12.25 https://m.edsoo.ru/4ae6e963

MAaIIuHb"




[TapooGpa3oBanue U KOHIEHCAITUS. 22.12.25 -
77 Ucnapenue u kunenue. Y nejibHast 26.12.25 https://m.eds00.ru/6338623¢
TEII0Ta MapooOpa30BaHUS
Hacrpimienabie 1 HeHACBIIIIEHHBIE 22.12.25 -
napel. KauecTBeHHasi 3aBUCUMOCTh 26.12.25
IJIOTHOCTHU U JaBJIEHUS
78 HACIMICHHOTO Hapa o Tel\fnepaTypH’ https://m.edsoo.ru/87fbedd1
WX HE3aBUCUMOCTh OT 00BEMaA
HACBILIEHHOT O Mapa. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS
B JKUJKOCTHU
Brnaxxnocts Bo3myxa. AGCONIOTHAS U 22.12.25-
79 26.12.25 https://m.edsoo.ru/11ef332a
OTHOCHTEJIbHAS BIAXKHOCTb
22.12.25 -
80 Pemenue 3anaq 26.12.25 https://m.edsoo.ru/eda6d771
Tsépnoe teno. Kpucrammueckne u 12.01.26 -
81 amop¢HbIe Tena. AHU3OTPOIHS 16.01.26 https://m.edsoo.ru/dac86a9b
CBOMCTB KpPHUCTAJJIOB
[InaBneHue u KpucTamIM3anus. 12.01.26 -
82 VY nenpHas TEII0Ta MJIaBICHUS. 16.01.26 https://m.edsoo.ru/blfeSdaf
Cybnumarus
Hedbopmaruu TBEPAOTO TETA. 12.01.26 —
Pactsokenne u cxxarue. Casur. 16.01.26
83 https://m.edsoo.ru/9195addc
Monynb FOnra. IIpeaen ynpyrux
nedopmanuit
TennoBoe pacIMpeHue KUIKOCTEN 1 12.01.26 -
84 16.01.26 https://m.edsoo.ru/c4afd848

TBEPABIX T€JI. AHFAPMOHU3M




TEIJIOBBIX KOJIeOaHui HaCTuIlj

BELIECTBA
[IpeobpazoBanue 3Hepruu B (Ha30BBIX 12.01.26 -
85 16.01.26 https://m.edsoo.ru/38b77981
repexoax
19.01.26 -
86 YpaBHeHHE TEIIOBOTO OanaHnca 23.01.26 https://m.edsoo.ru/187698ea
19.01.26 -
87 Pemenue 3agau 23.01.26 https://m.edsoo.ru/dd3bbc77
IToBepXHOCTHOE HATSIKEHUE. 19.01.26 -
Kanunnspueie siBnenus. Jlapnenue 23.01.26
88 . https://m.edsoo.ru/1674aedf
M0/ KICKPUBJICHHOM MOBEPXHOCTHIO
xunkoctu. Popmyna Jlamtaca
O06o011eHne U cucTeMaTU3alus 19.01.26 -
3HAHMUU 110 TeMe "ArperaTHble 23.01.26
89 https://m.edsoo.ru/b86bcada
cocTosiHus BemiecTBa. @a3oBbie
nepexopl"”
KonTponbnas pabora 1o Teme 19.01.26 -
90 "ArperatHble COCTOSIHUSI BEIIECTBA. 23.01.26 https://m.edsoo.ru/637137ab
da30BbIe IEPEXOBI"
DJIeKTpU3anus Tel U €€ MPOSBICHUS. 26.01.26 —
Dnektpuueckuii 3apsia. [[Ba Buna 30.01.26
91 JIEKTPUYECKUX 3aps0B. https://m.edsoo.ru/d8239b91
[IpoBOAHMKH, AUDTIEKTPUKH U
MOJTYITPOBOIHUKHU
DJIeMEHTapHBIN ANEKTPUUECKUN 26.01.26 -
92 3apsj. 3aKOH COXpaHEHUs 30.01.26 https://m.edsoo.ru/3839a75e

QJICKTPHUYCCKOTIO 3apsaa




B3aunmoneiictBue 3apsanoB. Toueunbie

26.01.26 -

93 https://m.edsoo.ru/22342ef5

3apsbl. 3akoH Kynona 30.01.26
26.01.26 -

94 Pemenne 3amaq 30.01.26 https://m.edsoo.ru/77a9d457
DnekTpuyeckoe noje. Ero neiictaue 26.01.26 -

95 30.01.26 https://m.edsoo.ru/5f69d83a
Ha AJICKTPUYECKHUE 3PS b
Hanps:k€HHOCTD 3JIEKTPUYECKOTO
nonisi. [IpoGnbIit 3apsz. Jinanu 02.02.26

96 HAINPSHKEHHOCTH DJIEKTPUIECKOTO 06.02.26 https://m.edsoo.ru/ele8dbc4
nosisi. OJTHOPOJTHOE IICKTPUUYECKOE R
oJjie
IloTeH1IMAIBHOCTD
JJICKTPOCTATUYECKOT'O MOJIS. 02.02.26 -

97 https://m.edsoo.ru/ae94dc27
Pa3HoCTh MOTEHITNATIOB U 06.02.26
HamnpsHKeHHe
[ToTentmanpHas YHEPTUS 3apsiia B
JJICKTPOCTATUIECKOM IIOJIE. 02.02.26 -

98 https://m.edsoo.ru/5a9a6571
[ToTenman 371eKTpOCTaTUYECKOTO 06.02.26
IOJIS
CBs13b HAMPSHKEHHOCTH TIOJIS U 02.02.26

99 Pa3HOCTH TIOTEHIMAJIOB IS 06.02.26 https://m.edsoo.ru/9f3f9289
DIIEKTPOCTATHIECKOTO TIOJIS A
[IpuHuuI cyneprno3unun 02.02.26 —

100 U yrep EI https://m.edsoo.ru/1bd 18654
DJICKTPUYCCKUX IOJICH 06.02.26

09.02.26 -
101 Pemenue 3amau 13.02.26 https://m.edsoo.ru/163711ea




[Tone Toueunoro 3apsana. [ose

09.02.26 -

102 https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsHKEHHON CephI 13.02.26 .
[Tone paBHOMEpPHO 3apsiKEHHOTO 110 09.02.26 -
00bEmy mmiapa. I[loxe paBHOMEpHO 13.02.26
103 y Iu) p . p https://m.edsoo.ru/4677e¢463
3apsKEeHHON OECKOHEUHOU
IJIOCKOCTH
09.02.26 -
[TpoBOAHHKY B 3JIEKTPOCTATUIECKOM
104 POBOA P 13.02.26 https://m.edsoo.ru/a6229e4d
noJjie. Y clioBUe paBHOBECHs 3aps10B e
09.02.26 -
WAJIEKTPUKH U TIOJIYTIPOBOIHUKHU B
105 A P YHPOBOA 13.02.26 https://m.edsoo.ru/62476ad 1
ANEKTPOCTATUYECKOM I10JIe
Kongencarop. 1neKTpoéMKOCTh 16.02.26 —
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD 20.02.26 https://m.edsoo.ru/e7d2baf7
IJIOCKOT'O KOHAEHCAaTopa
16.02.26 -
[TapamiensHOE COeUHEHNE
107 P A 20.02.26 https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB
16.02.26 -
ITocnenoBarenbHOE COCTUHEHHE
108 8 A 20.02.26 https://m.edsoo.ru/11bce646
KOHJICHCATOPOB
16.02.26 -
109 OHeprus 3apsHKEHHOI0 KOHAEHCaTopa 20.02.26 https://m.edsoo.ru/235a28b8
16.02.26 -
110 Pemenne 3anau 20.02.26 https://m.edsoo.ru/656b4b18
JIBro>keHue 3apsiKEHHOM YacCTHUIIbI B 23.02.26 -
111 27.02.26 https://m.edsoo.ru/b4b416¢7

OAHOPOJHOM JJICKTPUYECCKOM I10JI€




23.02.26 -

112 Pewenue 3anau 27.02.26 https://m.edsoo.ru/8321c4d4
O060011IeHre U CUCTEMATU3AIIHS 23.02.26 -
113 3HaHUH 1O TeMe "DIEKTPUUIECKOe 27.02.26 https://m.edsoo.ru/144d952f
noje"
KontponbHas paboTa 1o teme 23.02.26 -
114 " " 27.02.26 https://m.edsoo.ru/8add45f8
DIEKTPUYECKOE T10JIe e
Cuia Toka. [TocToSHHBIN TOK. 23.02.26 -
115 VYcnoBust cyiiecTBOBaHUS 27.02.26 https://m.edsoo.ru/b6811413
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
02.03.26 -
Hcrounuku Toka. Hanpsokenue u
116 P 06.03.26 https://m.edsoo.ru/167f5ef5
aﬂc . .
02.03.26 -
3akon OMa JIsl ydacTKa 1enu.
117 A YH 1 06.03.26 https://m.edsoo.ru/953f39dd
DIeKTprUYECKOe CONMPOTUBIIEHUE R
3aBUCUMOCTD COIIPOTUBIICHUS 02.03.26 -
OJTHOPOJIHOTO IIPOBOJHUKA OT €I0 06.03.26
118 AHOPOIL POBOA https://m.edsoo.ru/1b983cba
JUTMHBI ¥ IO TTOTIEPEYHOTO
CEUYCHUS
VY aenpHOE CONMPOTHUBIICHHE BEIIECTBA. 02.03.26 -
119 06.03.26 https://m.edsoo.ru/12739db1
Pemenue 3agau e
[TocnenoBarenbHOE, MapaIIETBLHOE, 02.03.26 -
120 CMEIIaHHOE COEINHEHNE 06.03.26 https://m.edsoo.ru/ebd277dd

IIPOBOAHHUKOB




Pacué€t pa3BeTBIEHHBIX 09.03.26 -
121 aneKkTpuyeckux uemnei. [Ipasuna 13.03.26 https://m.edsoo.ru/e897cle3
Kupxroga
09.03.26 -
122 Pemenue 3anay 13.03.26 https://m.edsoo.ru/9692cee7
PaGora snekTpuyeckoro Toka. 3akoH 09.03.26
123 13.03.26 https://m.edsoo.ru/63fc1f6c
Jxoyna —Jlenua o
09.03.26 -
124 Pewmenne 3anau 13.03.26 https://m.edsoo.ru/7432£57
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA. 09.03.26 -
125 TemnoBas MOIITHOCTB, BEIJICIIIeMas Ha 13.03.26 https://m.edsoo.ru/73ca2881
pesucrope
16.03.26 -
126 Pemenwne 3amay 20.03.26 https://m.edsoo.ru/b4df8ee4
16.03.26 -
O/1C u BHyTpEHHEE CONPOTUBIICHNE
127 A yP P 20.03.26 https:/m.eds0o.ru/14a99997
HCTOYHMKA TOKA
3akon OMa 115 TOJTHOM (3aMKHYTOM ) 16.03.26 -
128 . 20.03.26 https://m.edsoo.ru/671f4cfc
AIIEKTPHUYECKON TIeTIH
16.03.26 -
129 Pemenue 3anaq 20.03.26 https://m.edsoo.ru/96ed9672
16.03.26 -
130 MoIHOCTh HCTOYHUKA TOKA https://m.edsoo.ru/14ele7fc

20.03.26




23.03.26 -

131 Kopotkoe 3ambikanue 27.03.26 https://m.edsoo.ru/2e8399e5
KonneHcarop B ienu NoCTOSSHHOIO 23.03.26 -

132 Toxa 27.03.26 https://m.edsoo.ru/ca2d98fc

23.03.26 -

133 Pewenue 3anau 27.03.26 https://m.edsoo.ru/8be8dfbb
Pewmenne 3amad o reme 23.03.26 -

134 "[TocTOsTHHBIN JIEKTPUUECKUM TOK" 27.03.26 hutpsifinedson.uithe 11
Pewenne 3amau o reme 23.03.26 -

135 L —— 27.03.26 https://m.edsoo.ru/fd84564f
Pemenue 3anau nmo reme 06.04.26 -

136 S O T p———— 10.04.26 https://m.edsoo.ru/e9bf8c7d
O06o011eHne U cucTeMaTU3alus 06.04.26 —

137 3HaHui no teMe "llocTosHHbBIN 10.04.26 https://m.edsoo.ru/b312753c
ANEKTPUYECKUH TOK"
Kontponbnas paboTa mo teme 06.04.26 -

138 "IoCTORHHbII STeKTpHYeCKIIii TOK" 10.04.26 https://m.edsoo.ru/3b3e6264
DnekTpruyeckast MpoOBOANMOCTD 06.04.26 —

A3JIMYHBIX BEIIECTB. DJIECKTPUUECKHI 10.04.26

139 IT)OK 5 MeTaJ'IJ'Ia;H P https://m.edsoo.ru/74ce9638
CBepXpoBOANMOCTh
DNEKTPUUECKUH TOK B pacTBOpPax U 06.04.26 -

140 paciuiaBax 3JICKTPOJIMTOB. 3aKOHBI 10.04.26 https://m.edsoo.ru/166¢3e31

®dapages U1 HIEKTPOIU3a




13.04.26 -

141 DnekTpuyeckuil Tok B razax. [lnasma 17.04.26 https://m.edsoo.ru/fd1¢76¢4
o 13.04.26 -
DNeKTpUYECKUil TOK B BaKyyMe.
142 P 4 17.04.26 https:/m.edsoo.ru/51313dfd
BakyymHble npu6opsl o
- 13.04.26 -
DNeKTpUYECKUil TOK B
143 P 17.04.26 https:/m.eds00.ru/369¢2523
HOJTYIIPOBOTHUKAX
13.04.26 -
144 [TomynpoBOTHUKOBBIE PHUOOPEI 17.04.26 https://m.edsoo.ru/34bfc1c9
@u3nuecKuil IPAKTUKYM IO TEME 13.04.26 -
"N3mepenue cuiibl TOKa U 17.04.26
HaIpsDKEHUS B LEMU OCTOSIHHOTO
TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX
145 HPPOBBIX H3MED https://m.edsoo.ru/887a812f
npubopoB" uiaK "3HaKOMCTBO €
1udpoBoii 1aboparopueil no Gpusmke.
ITpumeps! u3mMepeHus Gu3NIecKux
BEJIMYHH TP TOMOIIHU
KOMITBIOTEPHBIX JaTYMKOB"
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO 20.04.26 -
146 i P P https://m.edsoo.ru/d3fb8243
JBIJKCHUSA C [ENIbI0 OIpeAeIICHUS 24.04.26
MIHOBEHHOH CKOpOCTH"
Pu3NYeCKUil NPAKTUKYM IO TEME 20.04.26 -
"N3mepeHune yCKOpeHHUsl IpU 24.04.26
147 PEHI® YEROPEHIA D https://m.edsoo.ru/6264b28c

MPAMOJIMHENHOM PaBHOYCKOPEHHOM
JIBUKECHUU 110 HAKJIOHHOU




148

149

150

miockoctu" nwin "UcciaenoBanue
3aBUCUMOCTH IIyTHU OT BPEMEHU IPU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
najgenus" win "M3ydenue IBHKEHUS
Tena, OpOIIEHHOTO TOPH30HTAIEHO"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHue NBUKEHUS Tela 10
OKPY>KHOCTH C ITOCTOSIHHO# 110
MOZYJIIO CKOPOCTBIO" MK
"UccenoBanue 3aBUCUMOCTH
Teproja OOpanICHIs] KOHHYECKOTO
MasiTHUKA OT €ro napamerpos"”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepeHue paBHOIEUCTBYIOIIEH
CHWJIBI TP ABM>KEHUU OpycKa 1o
HaKJIOHHOM TIOCKOCTH" WIIN
"[IpoBepka rumnoTessbl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
OpycKa 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €ro Macchl”

20.04.26 -
24.04.26

20.04.26 -
24.04.26

20.04.26 -
24.04.26

https://m.edsoo.ru/b393dcb4

https://m.edsoo.ru/a517142¢

https://m.edsoo.ru/51e399ac

151

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenqoBanne 3aBUCHMOCTH CHIT
YIPYTOCTH, BOSHUKAIOUIUX B
IpY>XHHE U PE3UHOBOM 00pasiie, OT
ux nedopmarun” win "Uzyuenue
JBUKEHMSI CUCTEMBI TEJ, CBA3AHHBIX

27.04.26 -
30.04.26

https://m.edsoo.ru/9ef82992




152

HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
6moK"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
kod(durmenTa 3aBUCUMOCTH
Frp(N)" nnu "Uccnenosanue
JBYDKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C MTEPEMEHHBIM
KOX(PHUIHEHTOM TpeHUs" HIN
"N3yueHue NBUKEHUS Ipy3a Ha BaLy
¢ TpeHuem"

27.04.26 -
30.04.26

https://m.edsoo.ru/e6¢cf8b17

153

154

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpameHus" wium "Koncrpynposanue
KPOHIITEIHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTU TBEPAOTO TEIIA,
MMEIOLIETO MJIOIIAb ONopbI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHNE U3MEHEHHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHue COXpaHeHUs
HMITyJIbCA TIPU YIIPYTOM

27.04.26 —
30.04.26

27.04.26 -
30.04.26

https://m.edso00.ru/12559634

https://m.edsoo.ru/92e75337




155

B3aumoiericTBun" unu "M3mepenue
KMHETUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue u30TepMUYECKOro
nporecca (PeKOMEH/I0BaHO
HCIOJIb30BaHUE ITUPPOBOI
naboparopun)" unu "M3ydeHue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapuoro mporecca
nunu "lIpoBepka ypaBHEeHUs
cocTOsIHUS"

27.04.26 -
30.04.26

https://m.edsoo.ru/2cc45366

156

157

@uU3NYECKUN IPAKTUKYM 110 TEME
"Usmepenue ynenbHoi
temmoéMikoctT" win "MccienoBanue
rpoliecca OCThIBaHU BelllecTBa" MU
"UccmenoBanne aqnadaTHOroO
npouecca” nnm "HU3ydenne
B3aMMOCBS3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
Y TeMITepaTypbl KUTICHUSI
JKUIKocTen"

Pu3nYECKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapEHUs KUAKOCTEN" Hin
"N3mepeHue yaenbHOM TeIIOThI
riaByieHus apaa" win "M3ydyenue
CBOWCTB HACHIIIEHHBIX MAPOB'" WIN
"N3mepenne abCOTIOTHOM BIAXKHOCTH

04.05.26 -
08.05.26

04.05.26 -
08.05.26

https://m.edsoo.ru/64769b23

https://m.edsoo.ru/6518def5




158

159

160

BO3/lyXa U OILIEHKA MacChl IapoB B
nomenieHuun". 3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGroienre mpeBpalieHust SHEpruu
3apsKEHHOI0 KOHEHCATOopa B
SHEPTUI0 U3TYyYEHUs cBeToauo A"
win "M3ydeHue npoTekaHus TOKa B
LIeTIH, CO/IepKAIIe KoHaeHcaTop"
unu "Pacnpenenenue pa3HoCcTu
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCIIEI0BATEILHOM COCTUHEHUT
KOHJIEHCATOpOB"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnemoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HaIPsLKEHUS JJIs1 JTAMITbI
HaKaJIuBaHusA"

Pu3nYECKUil IPAKTUKYM 110 TEME
"Habmonenue anektponusa’ uim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" wiu "Hccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOpPE3UCTOPa OT TEMIIEPATYpPhI"

04.05.26 -
08.05.26

04.05.26 -
08.05.26

04.05.26 -
08.05.26

https://m.edsoo.ru/8ab6f191

https://m.edsoo.ru/689acfde

https://m.edsoo.ru/d12ec827




iy "CHsITHE BOJIBT-aMIIEPHOMN
XapaKTepUCTUKH anoaa”

PeszepBHbIil ypok. O6001IcHIE 1 11.05.26 -

161 CUCTEMATHU3AIN 3HAHUH I10 TEME 15.05.26 https://m.edsoo.ru/c1cd6683
"KunemaTtuka"
PesepBHelil ypok. O000ICHHE 1 11.05.26 —

162 cucTEMAaTH3allis 3HAHUI 10 TEME 15.05.26 https://m.edsoo.ru/3e83a7a7
"lmnamuka"
PesepBHeIit ypok. O000IICHHE 1 11.05.26 —

163 cUCcTEMATH3allis 3HAHUI 10 TEME 15.05.26 https://m.edsoo.ru/f1dde229
"CraTtuka TBEpa0ro Tena
PesepBHrliit ypok. O600111eHNE 1 11.05.26 —

164 cUCcTEMAaTH3allNs 3HAHUI 10 TEME 15.05.26 https://m.edsoo.ru/ffffdfb9
"3aKOHBI COXpaHEHUS B MEXaHUKe"
PesepBHelit ypok. O60011IeHNE 1 11.05.26 -
CHCTeMaTHu3alus 3HaHUH 110 TeME 15.05.26

165 https://m.edsoo.ru/1eb17193
"OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM Teopun"
PesepBHelit ypok. O60011IeHNE 1 18.05.26 —
CHCTeMaTHu3alus 3HaHUH 110 TeMe 22.05.26

166 https://m.edsoo.ru/491db95e
"Tepmoannamuka. TeniaoBbie
MaIIuHbBI"
PesepBHblitl ypok. O6006111eH1E 1 18.05.26 —

167 CHCTeMaTHu3alus 3HaHUH 110 TeMe 22.05.26 hitps-//m.cdsoo.ru/376bbe7d

"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe NEPEXOBI"




PesepBHbIil ypok. O6001IeHIE 1 18.05.26 —

168 cUCTEMATH3AllNs 3HAHUM 110 TEME 1 22.05.26 https://m.edsoo.ru/a3a31db5
"DnexkTpuueckoe mose"
PeszepBubIil ypok. O6001IcHIE 1 18.05.26 —

169 cUcTEMaTH3allMs 3HAaHUI IO TEME 1 22.05.26 https://m.edsoo.ru/dbdb4728
"ITocTOSHHBIN NEKTPUUECKUN TOK"
PesepBHeIil ypok. O000IICHHE 1 18.05.26 —

170 CUCTEMATHU3AaLN 3HAHUH 110 TEME 1 22.05.26 https://m.edsoo.ru/e7d6392
"Toku B pa3IMUHbIX cpeaax"

OBULIEE KOJIMYECTBO YACOB I10 170 g 16

[TPOT'PAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara uu(ppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
B3anmoneiicTBre MOCTOSTHHBIX 01.09.25 -
1 MarduToB U IMPOBOJHUKOB C TOKOM. 1 05.09.25 https://m.edsoo.ru/d726f92d
MaruautHoe nosie. I'unoresa Amnepa
BexTop MarHUTHON MHIYKIUU. 01.09.25 -
2 [IpyuHIHMN cynepno3unuyu MarHUTHBIX 1 05.09.25 https://m.edsoo.ru/275747de
nosnei. JInHMM MarHUTHOM MHIYKLIHHU
MaruauTtHoOe 1noJje NpoBOJHUKA C 01.09.25-
3 1 05.09.25 https://m.edsoo.ru/3783ff1c
tokoM. OnbIT Dpcrena e
.. 01.09.25 -
Cuna Amnepa, e€ HallpaBJIEHUE U
4 p p 1 05.09.25 https://m.edsoo.ru/6f5427fa
MOJyJIb
01.09.25 -
5 Pewenne 3amau 1 05.09.25 https://m.edsoo.ru/d41efee2
[Tpumenenue 3akoHa Ammnepa. 08.09.25 -
6 1 12.09.25 https://m.edsoo.ru/3b3f7d6a
DNEeKTpOU3MepUTEIbHbBIE TPUOOPHI e
Cuna JlopeHua, e€ HalpaBJIeHHUE U 08.09.25 —
MOAYJb. J[BI>KEHME 3apsKEHHOU 12.09.25
7 Ayae. A P 1 https://m.edsoo.ru/aa8de148

YaCTulibl B OTHOPOJHOM MAarHuTHOM
I10JIE




08.09.25 -

®dapanes

8 Pemenue 3anau 12.09.25 https://m.edsoo.ru/8c783d83
08.09.25 -
9 Pabota cuibl Jlopenna 12.09.25 https://m.edsoo.ru/2bef64d7
08.09.25 -
10 Pewenue 3anau 12.09.25 https://m.edsoo.ru/e517b23e
MarsuTHO€e 110JI€ B BEILIECTBE. 15.09.25 -
11 deppoMarHeTKH, napa- u 19.09.25 https://m.edsoo.ru/2a8cc173
JMaMarHeTUKH
OcCHOBHBIE CBOICTBA 15.09.25 -
12 deppomarneTrkos. [Ipumenenne 19.09.25 https://m.edsoo.ru/bc26694b
(dbeppoMarHeTUKoB
13 Pemienue 3agau o reme 15.09.25 - httos-//med faacEab
S://mM.€dSo0.ru/1raacoa
"MaruautHoe nosne" 19.09.25 b
15.09.25 -
Pemienue 3agau no reme
14 https://m.edsoo.ru/29cfa6ed
"MaruautHoe nosne" 19.09.25
SIBneHne AneKTPOMAarHUTHOM 15.09.25 -
15 nHaykuu. [Totok BekTopa 19.09.25 https://m.edsoo.ru/d7679bea
MarHUTHOM MHIYKIIUH
22.09.25 -
16 OJC nanykuuu 26.09.25 https://m.edsoo.ru/1b88d334
" 22.09.25 -
3aKOH JIEKTPOMArHUTHON MH, 17071
17 P AV 26.09.25 https://m.eds00.ru/92685f5b




BuxpeBoe anekrpuueckoe mole.

22.09.25 -

18 https://m.edsoo.ru/b4a53967
Toku ®yko 26.09.25 p
22.09.25 -
O/C nn WY B IBWKYILUXCS
19 A AV ARV 26.09.25 https://m.edsoo.ru/c7d9b182
IIPOBOJIHUKAX
22.09.25 -
20 Pewenue 3anau 26.09.25 https://m.edsoo.ru/dc7934d1
29.09.25 -
21 [IpaBuiio Jlenna 03.10.25 https://m.edsoo.ru/9b41ef5d
NunpyktuBHOCTh. KaTtymka 29.09.25 -
22 WHIYKTUBHOCTH B LIEIH [TOCTOSIHHOTO 03.10.25 https://m.edsoo.ru/7¢53bb14
TOKa
29.09.25 -
SIBneHne caMouH nn. JJ1C
23 AYEH a 03.10.25 https://m.edsoo.ru/bb32479¢
CaMOMHIYKIIMH
29.09.25 -
OHeprust MarHUTHOTO MOJIS KaTyIIKU
24 P 4 03.10.95 https:/m.edsoo.ru/2f6d1de5
C TOKOM. DJIEKTPOMAarHuTHOE I0JIE
29.09.25 -
25 Pemenne 3amau 03.10.25 https://m.eds00.ru/e9999345
O00011eHNEe U CUCTEMATU3ALIS 06.10.25 -
26 3HAHUU 1O TeMe 10.10.25 https://m.edsoo.ru/f37ce6e9
"OnekTpoguHaMuka'
KonTtponbHas pabora o Teme 06.10.25~
27 10.10.25 https://m.edsoo.ru/f622357¢

"OnekTpoguHaMuka'




KonebarenbHas cucrema. 06.10.25 -
28 CBoOoaubIe KOJIeOaHus. 10.10.25 https://m.edsoo.ru/23be4aa2
lapmonnueckue KoneOaHus
Kunematuueckoe U TUHAMUYECKOE 06.10.25 -
29 OIMCaHMUE KOJIeOaTEIbHBIX 10.10.25 https://m.edsoo.ru/11414644
NBIDKECHUN
OHepreTuyecKkoe onucanue. Beison 06.10.25 -
JAHAMUYECKOT0 OIMCAHUS 10.10.25
30 rapMOHHMYECKHX KOJIeOaHUH U3 UX https://m.edsoo.ru/78dab8el
SHEPreTUYECKOTo U
KHHEMAaTHYCCKOTO OIMMCaHMS
13.10.25 -
31 Awmintyzaa u ¢asa kojaebaHui 17.10.25 https://m.edsoo.ru/alaccd22
[Tepuon u yacTora KoseOaHUH. 13.10.25 -
[Tepuoa manbrx cBOOOAHBIX 17.10.25
32 KoJIeOaHMIT MaTeMaTHIECKOTO https://m.edsoo.ru/feff9e52
MmasiTHUKa. [leproa cBOOOIHBIX
KoJie0aHuM MPY>KUHHOTO MasiTHUKA
3aTyxaronue KojaeOaHus. 13.10.25 -
33 Brinyx1eHHBIC KOTIEOaHUSI. 17.10.25 https://m.edsoo.ru/718e4134
Pe3onanc
13.10.25 -
34 ABTOKONE0aHUS 17.10.25 https://m.edsoo.ru/al3b26a7
13.10.25 -
35 Pemrenne 3agau 17.10.25 https://m.edsoo.ru/fa6e4773




Ypok-koHpepenius "MexaHndecKue 20.10.25 -

36 KOJICOAHHUSI B MY3bIKAJIbHBIX 24.10.25 https://m.edsoo.ru/2315377b
UHCTpyMeHTax"
O000111eHNE U CUCTEMATU3ALMS 20.10.25 —

37 3HaHUH 110 TeMe "MexaHudecKkue 24.10.25 https://m.edsoo.ru/c95a653a
Kosiebanus"
OJeKTpOMarHUTHbIE KOJIeOaHusl. 20.10.25 -

38 . 24.10.25 https://m.edsoo.ru/9de437bf
KonebarenbHblil KOHTYp o
®opmyna Tomcona. Csi3b 20.10.25 -
aMIUTATYZBI 3apsiia KOHJAeH caTopa ¢ 24.10.25

39 A . P A p https://m.edsoo.ru/37e9f97¢
aMIUIMTY/I0M CUJIbI TOKA B
K0JIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B 20.10.25-

40 24.10.25 https://m.edsoo.ru/7e7b565a
UJ€aNbHOM KOJIe0aTeIbHOM KOHTYpe
3aryxaollue 3JIeKTPOMArHUTHBIE 05.11.25 -

41 Kosie0aHusl. BeiHyX/1eHHBIE 07.11.25 https://m.edsoo.ru/9add67db
AIIEKTPOMarHuTHbIE KOeOaHus
IlepemenHsbIit TOK. Pesucrop u 05.11.25 -

42 KOHJIEHCATOP B IIENIH IEPEMEHHOI'0 07.11.25 https://m.edsoo.ru/7db57a72
TOKa

05.11.25 -

Karymka MHIyKTUBHOCTH B LIENU

43 Y VK B 07.11.25 https://m.edsoo.ru/e922e141
NIEPEMEHHOT0 TOKa
3akoH Oma 1Sl JIEKTPUYECKON 1enu 05.11.25 -

44 07.11.25 https://m.edsoo.ru/1dc56alf

MEPEMECHHOTO TOKa




MouHOCTh MEPEMEHHOTO TOKA. 05.11.25 -
45 AMIIITUTYAHOE U IeHCTBYIOLIEE 07.11.25 https://m.edsoo.ru/ddab957f
3HAUEHUE CUJIbI TOKA U HATIPSKEHUSI
10.11.25 -
46 Pe3oHaHC B 3JIEKTpUUYECKO LIENN 14.11.25 https://m.edsoo.ru/bc158ffc
10.11.25 -
47 Pemenue 3anau 14.11.25 https://m.edsoo.ru/cf7c45c1
WneansubIif TpanchopmaTop. 10.11.25 -
48 Hlpomssozctso, nepenatia i » 141125 https://m.edsoo.ru/9ae7b7d6
OTpeOIeHUE IEKTPUUECKON
SHEepruu
DKOJIOTUYECKUE PUCKU ITPU 10.11.25 -
MIPONU3BOJICTBE DIECKTPOIHEPTHH. 14.11.25
49 Kynbrypa ucnonas3oBanus https://m.edsoo.ru/9f737d7e
AJIIEKTPOIHEPIMH B IOBCEAHEBHON
KU3HU
10.11.25 -
50 Pemenue 3amau 14.11.25 https://m.edso0.ru/883d6693
17.11.25-
51 Pemenue 3amau 21.11.25 https://m.edsoo.ru/f9a9d849
O000I1IIeHNE U CUCTEMATHU3ALHS 17.11.25 -
52 3HAHHUH MO0 TEME 21.11.25 https://m.edsoo.ru/e9936e87
"JeKTpoMarHuTHbIE Kosebanus"
MexaHn4YeCKHe BOJIHBI. 17.11.25-
53 XapakTepUCTUKH MEXaHUUECKHUX 21.11.25 https://m.edsoo.ru/6a4b4a22

BOJIH




17.11.25-

54 CBolicTBa MEXaHUYECKUX BOJIH 21.11.25 https://m.edsoo.ru/d286ca54
17.11.25-
55 3ByK. XapaKkTEepUCTUKH 3ByKa 21.11.25 https://m.edsoo.ru/ee4112c2
24.11.25 -
Wuppa3Byk u yaprpassyk. [llymosoe
56 $passyic i yabrpassyk. Illy 281125 https:/m.eds00.ru/57849551
3arps3HEHUE OKPYXKaroIel cpeibl
24.11.25 -
57 Pemenue 3anau 28.11.25 https://m.eds00.ru/9494735f
DNEeKTPOMAarHUTHbIE BOJIHBI. 24.11.25-
58 28.11.25 https://m.edsoo.ru/95eS5e8fc
Wzny4yeHne 3eKTpOMarHUTHBIX BOJIH
24.11.25 -
OHeprus 3J1eKTPOMarHUTHBIX BOJIH.
59 E) P 28.11.25 https://m.edsoo.ru/a678b211
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH S
IIIxana >1€KTpOMarHUTHBIX BOJIH. 24.11.25 -
60 [TpuMeHeHne IIEKTPOMAarHUTHBIX 28.11.25 https://m.edsoo.ru/blc7ec5d
BOJIH B TEXHUKE U OBITY
[IpuHIHMIB paTHOCBA3U U 01.12.25-
TeJIEBUICHUA. Pagnonokamus. 05.12.25
61 https://m.edsoo.ru/c7111d5¢
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY’KaloIien cpeibl
& KoHnTtponbhas pabota mo teme 01.12.25- httos:/m.ed 14013478
s://m.edsoo.ru/4a
"KonebGanus u BogHBI" 05.12.25 b -
Caer. 3aKOH MPSIMOJIUHEIHOTO 01.12.25-
63 05.12.25 https://m.edsoo.ru/ba296896

pacrpocTpaHeHHsI CBeTa




Pemienue 3a1ay Ha npuMEHEHUE 01.12.25 -

64 3aKOHA MPSIMOJIMHENHOIO 05.12.25 https://m.edsoo.ru/f44c485¢
pacnpocTpaHEHHs CBETA
Ortpaxenue cBera. [Lnockoe 3epkaio. 01.12.25-

65 05.12.25 https://m.edsoo.ru/c288a5b5
Cdepudeckoe 3epkaino e
[Ipenomnenue cBeta. AGCONMIOTHBIN 08.12.25 -
Y OTHOCHUTEJIbHBIN MIOKA3aTelb 12.12.25

66 npesnomienus. [lonHoe BHyTpeHHee https://m.edsoo.ru/583142d3
oTtpaxkeHue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHET O OTPAKEHUS
Pewenne 3a1a4 Ha npuMeHeHue 08.12.25 -

67 3aKOHOB OTPAYKEHUS U MIPEIIOMIICHUS 12.12.25 https://m.edsoo0.ru/14636c9b
cBeTa
Xon nydeit B mpusme. Jucnepcust 08.12.25 -

68 cBeta. ClloKHBIN cocTaB 0esoro 12.12.25 https://m.edsoo.ru/182d32¢ee
cBera. [{Ber
JInn3bl. @OKYCHOE PacCTOSIHUE U 08.12.25 -

69 12.12.25 https://m.edsoo.ru/8c7e9337
ONTHUYECKasl CUJIA JTUH3BI
[Toctpoenue nzobpakeHu B TMH3aX 08.12.25 -

70 12.12.25 https://m.edsoo.ru/c3f324ce
U X CUCTEMAX. Y BEJIMUEHHUE JINH3bI e
Pewrenue 3ana4d Ha nocTpoeHue 15.12.25 -

71 n300pakeHH, TOTy4aeMBbIX C 19.12.25 https://m.edsoo.ru/d67¢c1148
MIOMOMUIBIO JINH3

15.12.25 -
72 I'ma3 kak ontuyeckas cucrema https://m.edsoo.ru/8d2dea84

19.12.25




Pemenue 3anau. [Ipenenst 15.12.25 -
73 MPUMEHHUMOCTHU T€OMETPUUECKOM 19.12.25 https://m.edsoo.ru/1d79cd32
ONTHUKHU
CKOpoOCTb cBETa U METOABI €€ 15.12.25 -
74 19.12.25 https://m.edsoo.ru/1c94484c
U3MEPEHUS
15.12.25-
75 Hucnepcus ceera 19.12.25 https://m.edsoo.ru/178d9676
22.12.25 -
76 WnTepdepenmus ceera 26.12.25 https://m.edsoo.ru/c6611a7d
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS 22.12.25 -
77 HaOJIOJICHUSI MAKCUMYMOB H 26.12.25 https://m.edso00.ru/d8776f67
MUHUMYMOB
22.12.25 -
78 Pemenwue 3amay 26.12.25 https://m.edsoo.ru/c9dfcfal
22.12.25 -
79 [TpumeneHne uHTEpHEpEeHIINN 26.12.25 https://m.edsoo.ru/1efa64ct
22.12.25 -
80 Hudpaxus ceeta 26.12.25 https://m.edsoo.ru/2a48a5¢7
Hudpakamonnas pemérka. Y ciaoBue 12.01.26 -
81 16.01.26 https://m.edsoo.ru/b37d1ec7
HaOJI0/IEHUS TJIaBHBIX MAaKCUMYMOB e
12.01.26 -
82 Pemenue 3anau 16.01.26 https://m.edsoo.ru/b193£19d




HOHepe‘IHOCTB CBETOBBIX BOJIH.

12.01.26 -

83 https://m.edsoo.ru/Sbceld95

ITonmapuszauus ceera 16.01.26 b
12.01.26 -
84 Pewenune 3anau 16.01.26 https://m.edsoo.ru/bbc11178
12.01.26 -

85 CBeTOBBIC SBJICHUS B IPUPOJIE 16.01.26 https://m.edsoo.ru/56d84bb5
O06001IeHre U cUCTeMaTH3aIs 19.01.26 -

86 . | " 23.01.26 https://m.edso0.ru/82697d84
3HaHui 1o TeMe "Onrtuka e

87 KonTpomnpHas paboTa mo Teme 19.01.26 - httos://med Jec590415

s://m.edsoo.ru/ec59¢c

«Onrtuka» 23.01.26 b
I'paHnLIBI TPUMEHUMOCTH 19.01.26 -
KJIACCUYECKON MEXaHUKH. 3aKOHbI 23.01.26

88 https://m.edsoo.ru/2266a9%¢8
JNEKTPOAVMHAMUKY U TPUHIIMII
OTHOCUTEJIbHOCTH
ITocTynatsl cieniuaibHOU TEOPUHU 19.01.26 -

89 23.01.26 https://m.edsoo.ru/c79dalc4
OTHOCUTEJIBHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHOM 19.01.26 —
uHTepBall. [IpeobpazoBanus 23.01.26
Jlopenna. ¥YcnoBre NpUUMHHOCTH.

90 pertt P https://m.edsoo.ru/65f1eff3
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHH U COKPAILEHUE JITTHHBI
OHeprus U UMIYJbC 26.01.26 -

91 30.01.26 https://m.edsoo.ru/1d1c94f3

peJ'ISITI/IBI/ICTCKOf/i YaCTHUIIbI




CB43b MaccChl C SHEPTUEH 1 26.01.26 -
92 UMITYJIbCOM PEJIATUBUCTCKON 30.01.26 https://m.edsoo.ru/59f443c4
YacTULIBI. DHEPIHs OKOs
26.01.26 -
93 PaBHOBECHOE TEMIOBOE U3ITyYCHHE 30.01.26 https://m.edsoo.ru/4eeab85¢
26.01.26 -
94 3akoH cMelleHus Buna 30.01.26 https://m.edsoo.ru/eleebabb
95 l'unoresa M. Ilnanka o kBaHTax. 26.01.26 - hitos://m.ed 18da3efb3
s://m.edsoo.ru/8da
DOTOHBI 30.01.26 p €
02.02.26 -
96 DHeprusi 1 UMITYIIbC POTOHA 06.02.26 https://m.edsoo.ru/faf3f546
02.02.26 -
®oroaddext. OnbiTe! A. T
97 b 06.02.26 https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHbl poTorpdexTa e
VYpaBHeHue DiHIITEHA 17151 02.02.26 -
98 dororddekra. "Kpacnas rpanumna" 06.02.26 https://m.edsoo.ru/bca25d3c
doroapdexra
99 JaBnenue cBera. OnwiTe [1. H. 02.02.26 - hitos://m.ed P
s://m.edsoo.ru c
JleGenera 06.02.26 p
02.02.26 -
100 BoaHOBBIE CBOWCTBA YaCTHIL 06.02.26 https://m.edsoo.ru/22dc465f
Bounsl ne bpoiia. /InuHa BoyiHbI e 09.02.26 -
101 Bpoiins u pa3meps! o6nacTu 13.02.26 https://m.edsoo.ru/f98b63b9

JIOKAJIN3aIUH JIBIKYIICHCS YaCTUIIBI




102

09.02.26 -

KopmyckynsipHO-BOITHOBOM yaJIn3M 13.02.26 https://m.edsoo.ru/2bbe2ce4
09.02.26 -
n(ppaKLus JIEKTPOHOB Ha
103 Jludparu P 13.02.26 https://m.edsoo.ru/7123ee6b
KpHUCTaJlIax
Crienuduixa u3MepeHui B 09.02.26 —
104 Mukpomupe. COOTHOLIEHUS 13.02.26 https://m.edsoo.ru/25ed 1158
HeonpenenéHHocTei [ elizeHOepra
09.02.26 -
105 Pemenue rpaduyecknx 3amaq 13.02.26 https://m.eds00.ru/2526925¢
16.02.26 -
106 Pemenne pacuérHpix 3a1au 20.02.26 https://m.edso0.ru/249{927¢
KonrtpomnbHas pabora no remam: 16.02.26 -
107 "OcnHossl CTO", "KopmyckynsipHo- 20.02.26 https://m.edsoo.ru/9b44f6ct
BOJIHOBOM yanu3m"
OMnBITHI IO UCCIIEJOBAHUIO CTPOCHHUS 16.02.26 -
108 aroma. [limanerapHas Mozenb atoMa 20.02.26 https://m.edsoo.ru/a7ad8e6c
Pesepdopna
16.02.26 -
109 IToctynatel bopa 20.02.26 https://m.edsoo.ru/e6ab4282
o 16.02.26 -
Bunet ciektpoB. CiekTp ypoBHE#
110 8 P PP 20.02.26 https://m.edsoo.ru/f2ebbf7d
SHEPruu aToMa BOJIOpoAa
CroHTaHHOE U BBIHYKIEHHOE 23.02.26 -
111 27.02.26 https://m.eds00.ru/95859134

HN3TYy4YCHUC CBCTA




112

113

114

115

116

Jlazep 1

Hyxnonnas monens siapa
I'eitzenOepra-MiBanenko. 3apsa u
MaccoBO€ 4Yucio sapa. M3oTomsl.
PagnoaktuBHOCTB

3aKOH paJlM0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO

u3iydyeHus. BiausiHue 1
PaIMOaKTUBHOCTH Ha KUBbHIC

opranusmsl. /lozumerpus

OHeprus CBA3U HYKJIOHOB B SIIpE.

Snepusie cunbl. Jledpekt maccsl spa.
Snepusle peakuuu. AnepHeie

peaktopsl. [Ipobaems! ynpasisieMoro 1
TEPMOSIICPHOTO CHHTE3A.

OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AJIEPHON SHEPrETUKH

Mertoabl peructpanuu u

HCCIIETOBAHUS DIIEMEHTAPHBIX

yactull. DyH1aMeHTaIbHbIE
B3aUMOJIEUCTBUS. bapnoHbl, ME30HBI 1
u nentoHsl. [IpeacraBienue o

CranpmaptHoit monenu. Kapk-

TJIIOOHHAs MOJENb aJpPOHOB

23.02.26 -
27.02.26

23.02.26 -
27.02.26

23.02.26 -
27.02.26

23.02.26 -
27.02.26

02.03.26 -
06.03.26

https://m.edsoo.ru/3eea94ef

https://m.edsoo.ru/14b36343

https://m.edsoo.ru/1decd299

https://m.edsoo.ru/3736a9da

https://m.edsoo.ru/e44f761d

117

®usuka 3a npenenamu CTaHIapTHOU
Mozaenu. TéMHast maTepus u TEMHas

02.03.26 -
06.03.26

https://m.edsoo.ru/35bb53d5




sHeprus. EnuacTBO hrznueckoi
KapTUHBI MUpa

DTanbl pa3BUTHS aCTPOHOMHUH. 02.03.26 -
118 06.03.26 https://m.edsoo.ru/423783cb
3HavYeHHE aCTPOHOMHH :
[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS 02.03.26 -
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX 06.03.26
119 https://m.edsoo.ru/81d38a33
00BEKTOB. MeTobI
ACTPOHOMHUYECKHUX HCCIICTOBAHUI
CoBpeMeHHbBIE ONITHYECKUE 02.03.26 —
120 TEJIECKOIIbI, PAUOTEIIECKOIIHI, 06.03.26 https://m.edsoo.ru/46d173d5
BHeaTMoc(epHasi aCTpOHOMUS
Bup 38é3nH0T0 HeOa. Co3Be3aus, 09.03.26 -
121 SpKUE 3BE3/bI, INIAHETHI, UX BUAUMOE 13.03.26 https://m.edsoo.ru/18f19aal
JIBIDKCHUE
Conneunas cucrema. CosHIIE. 09.03.26 —
122 ConHeuHas aKTUBHOCTh. MICTOUHMK 13.03.26 https://m.edsoo.ru/9falfd12
sHeprun CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC 09.03.26 —
XapaKTEPUCTUKU. /rarpamma 13.03.26
123 " P P . Huarp https://m.edsoo.ru/f9cf5{9%
CHEKTPaJIbHBIN KJIacc —
CBETUMOCTB"
o 09.03.26 -
3Be3 1Bl II1aBHOM
124 A 13.03.26 https:/m.eds00.ru/d6bc6679
MOCIIEIOBATCIIFHOCTH
BnyTtpenHee cTpoeHue 3BE3 . 09.03.26 —
CoBpeMeHHBIE TPEICTABICHUS O 13.03.26
125 https://m.edsoo.ru/dd8d1158

MIPOMCXOKICHUH W SBOJIOIINH
CouHIia v 386311, DTanbl JKU3HA 3BE3




Muineunsiit [1yte — Hama ["aakTuka. 16.03.26 —
126 Tunel ranaktuk. YEpHble ABIPHI B 20.03.26 https://m.edsoo.ru/4a74cSe4
sJipax rajJjakTUK
Bcenennas. Paciiupenue 16.03.26 —
Bcenennoii. 3akon Xa66ma. Teopus 20.03.26
127 https://m.eds00.ru/18796396
bonsuioro B3peiBa. PennkroBoe
U3IIy4CHHE
. 16.03.26 -
MacmrabHas ctpykTypa Beenennoii.
128 PYKLYP 20.03.26 https://m.edsoo.ru/168edd8a
MeraranakTuka e
Hepeménnsie mpodiembl 16.03.26 -
129 20.03.26 https://m.edsoo.ru/b41cdfcb
aACTPOHOMHUHU
Pu3n4ecKuil NPAKTUKYM 110 TEME 16.03.26 —
"HccnenoBanre MarHUTHOTO MOJIS 20.03.26
MOCTOSTHHBIX MAarHUTOB" WJTH
"HccnenoBaHue CBONCTB
130 " https://m.edsoo.ru/75a7a2c9
beppomMarueTHKoB" UIu
"UccnenoBanue aeiicTBus
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"
Pu3NYeCcKuil TPAKTUKYM I10 TEME 23.03.26 -
"N3mepenue cuisl AMiepa" win 27.03.26
"N3y4yeHne 3aBUCUMOCTH CHJIBI
131 Amrmepa OT cuJibl TOKa" Un https://m.edsoo.ru/9e1bd76a

"Onpeznenenrie MarHUTHOM
WHIYKIIHA HA OCHOBE U3MEPECHHUS
cuiel Ammepa"




DuU3NYECKU MPAKTUKYM 10 TEME 23.03.26 -
"HccnenoBaHue sBJICHUS 27.03.26
132 AJIEKTPOMArHUTHOM MHIYKIUMU'" WIIN https://m.edsoo.ru/ee77273b
"OnpeneneHyre HHIYKIUY BUXPEBOTO
MarHUTHOTO MOJs"
DuU3nYeCKUi MPAKTUKYM 110 TEME 23.03.26 -
"HccnenoBaHue sBJIECHUS 27.03.26
133 camounaykun" wim "Coopka https://m.edsoo.ru/2827a51f
MO/JIEH 3JIEKTPOMAarHUTHOTO
reseparopa”
Pu3NUeCcKuil TPAKTUKYM 110 TEME 23.03.26 -
134 NHSMeperI € IEpHONA CBOOOMHEI 27.03.26 https://m.edsoo.ru/eadcb66b
KOJICOAHU HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"
DU3NYECKUHN IPAKTUKYM I10 TEME 23.03.26 -
135 "IIpeoOpa3oBaHue YHEPTUU B 27.03.26 https://m.edsoo.ru/431c¢d176
NPy XKUHHOM MasiTHUKE"
Du3nUeCKU IPAKTUKYM I10 TEME 06.04.26 —
"HccnenoBaHue EpEMEHHOTO TOKA 10.04.26
qyepes MOCIeA0BaATENbHO
136 COEIMHEHHBIE KOHEHCATOP, https://m.edsoo.ru/b73e4d17
KAaTYUIKy ¥ pe3UCTOp" WIH
"HUccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
Pu3NYEeCKU IPAKTUKYM 110 TEME 06.04.26 —
137 "N3y4yeHne napaMmeTpoB 3ByKOBOU 10.04.26 https://m.edsoo.ru/691384a8

BOJIHBI"




138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue nokasarens
MPEJIOMJICHUS CTEKJIa" WIH
"Tlony4yenue n300pakeHUS B
CUCTEME U3 IJIOCKOTO 3epKajia U
JUH3BI"

06.04.26 -
10.04.26

https://m.edsoo0.ru/2e593222

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEUIECTBA
(Ha mpuMepe KUJKHUX JIUH3)" Win
"N3mepenue pOKyCHOTO pacCTOSIHUS
paccenBaronuX JUH3"

06.04.26 -
10.04.26

https://m.edsoo.ru/924e6fcd

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenue qudpakumw,
UHTEp(EPEHIINH U MOJIIPU3ALUU
ceera"

06.04.26 -
10.04.26

https://m.edsoo.ru/2edf1532

141

Pu3nYecKuil IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENSITUBUCTCKUX YacTull (0
¢dororpadusM TPEKOB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T10J1e)"

13.04.26 -
17.04.26

https://m.edsoo.ru/49a47931

142

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [1nanka Ha
OCHOBE UCCJIEJIOBaHUS
dotorddexra" nnm "Uccnenopanme
3aBUCUMOCTH CHJIBI TOKA Y€PE3
CBETOJINOJI OT HaIpsLKEHUA"

13.04.26 -
17.04.26

https://m.edsoo.ru/7c4ac65a




143

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue criekTpa
pa3peKEeHHOr0 aTOMapHOI0
BOJIOPO/Ia U U3MEPEHUE NTOCTOSTHHOU
Pun6epra"

13.04.26 -
17.04.26

https://m.edsoo.ru/9a5ad443

144

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCTIOIB30BaHUEM J103UMeETpa”

win "V3ydenue noriomnieHus o6era-
YaCTHUI[ ATFOMUHHAEM"

13.04.26 -
17.04.26

https://m.edsoo.ru/c3546df7

145

146

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"HaOmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Modaymapus u
apkue 3B€3ab1" unu "Habmoienus B
tesieckon JIyHbI, MIaHET,
TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHMIT"

O06o01IeHre U cucTeMaTH3alus
3HaHuil. Posib GU3UKK 1 acTpOHOMHH
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NesTeIbHOCTH
YyeJIoBeKa

13.04.26 -
17.04.26

20.04.26 -
24.04.26

https://m.edsoo.ru/c5aa4d91

https://m.edsoo.ru/242b2{bf




O000111eHrE U cCUCTEMATU3ALMS 20.04.26 —

147 3HaHui. Posib u Mecto (1)I/I3I/£KI/I u 24.04.26 https://m.edsoo.ru/3934b363
ACTPOHOMHUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa
O000111eHrE U CUCTEMATU3ALMS 20.04.26 —
3HaHuil. Posb pusmveckoit Teopuu B 24.04.26
(bopMUPOBAHHUH TIPEIICTABICHHIA O

148 (du3nUecKoil KapTHHE MHpa, MECTO https://m.edsoo.ru/fddf45cc
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE

149 O6O6I£IGHH6 1 CHCTEMATHSatmE szgjig https://m.edsoo.ru/c97d63fe
3HaHui o teme "Kunemaruka" o

20.04.26 —

150 g{i?{ilgi{::eizpii;ﬁ:;zianiﬁ 24.04.26 https://m.edsoo.ru/f816{b28
O06o0mIeHre U cucTeMaTr3aIus 27.04.26 -

151 . 30.04.26 https://m.edsoo.ru/ee1bbac5
3HaHui o teme "J{uHamuka"
O00011eHNEe U CUCTEMATU3ALIS 27.04.26 —

152 3HaHui o Teme "CTtaTrka TBEPIOTO 30.04.26 https://m.edsoo.ru/766e8779
Tena"
O00011eHNEe U CUCTEMATU3ALIS 27.04.26 —

153 3HAHUM 110 TeMe ""3aKOHBI 30.04.26 https://m.edsoo.ru/fd1e3757
COXpaHEHHUsI B MEXaHHKE"
O06o0mIeHre U cucTeMaTH3aIus 27.04.26 —
3HaHU 1o TeMe "OCHOBBI 30.04.26

154 https://m.edsoo.ru/444d7efc

MOJIEKYJISIPHO-KUHETHYECKOM
Teopun"




O000111eHrE U cCUCTEMATU3ALMS 27.04.26 —

155 3HaHUU 110 TeMe "TepMoauHaMuKa. 30.04.26 https://m.edsoo.ru/4fab4918
TennoBkle MaIUHEBL"
O000111eHNE U CUCTEMATU3ALMS 04.05.26 -
3HAHUU 10 TeMe "ArperaTHble 08.05.26

156 https://m.edsoo.ru/14be658b
CcOCTOsTHHS BemecTBa. Pa3oBbie
nepexopl"”
O0600I11IeHNE U CUCTEMATU3AIUS 04.05.26 —

157 3HAHUH 10 TeMe "DIEeKTPUIECKOoe 08.05.26 https://m.edsoo.ru/f567dcSa
moje"
O00011IEHNE U CUCTEMATU3ALIHS 04.05.26 —

158 3HaHui o TeMe "IlocTosHHBIN 08.05.26 https://m.edsoo.ru/7e272fdf
SJIEKTPUYECKUM TOK"
O00011eHNEe U CUCTEMATU3 AL 04.05.26 -

159 3HaHUM 110 TeMe "TOKHU B Pa3IUYHBIX 08.05.26 https://m.edsoo.ru/faa49294
cpemax”

160 Obobmetivie i CHCTEMATH3AMA g:gi;g ) https://m.edsoo.ru/7aebldd1
3HaHUM Mo Teme "MarauTtHoe mosie" R
PesepBHrlit ypok. O60011IeHNE U 11.05.26 -

161 cucTeMaTu3alus 3HaHUH 110 TEME 15.05.26 https://m.edsoo.ru/ba378369
"DneKTpoMarHuTHas UHIyKIus"
PesepBublit ypok. O60011eHNE U 11.05.26 -

162 cHCTeMaTHu3alus 3HaHUM 110 TeMe 15.05.26 https://m.edsoo.ru/91df3d3c
"MexaHndeckue KojacOanus"
PesepBublit ypok. O60011eHNEe U 11.05.26 -

163 CUCTEMATH3AINA 3HAHUH 110 TEME 15.05.26 https://m.edsoo.ru/e7b32e21

"DyeKTpOMarHuTHbIE KoyieOanus "




PesepBHbIil ypok. O0001ICHNE U 11.05.26 -

164 SI/ICTeMaTmauH;I 3HAaHUH 110 TeEME 1 15.05.26 hitps-//m.cdsoo.ru/ef9a92f4

MexaHu4eckue u

AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBHbIil ypok. O0001ICHNE 1 11.05.26 -

165 CUCTEMATH3AaLNA 3HAHUH 110 TEME 1 15.05.26 https://m.edsoo.ru/14856¢85
"Onrtuka"
PesepBubiit ypok. O60011eHNE U 18.05.26 —

166 cUCTEMATH3AaLHA 3HAHUH 10 TEME 1 22.05.26 https://m.edsoo.ru/b2fc983c
"OcuoBer CTO"
PesepBHeIit ypok. O600IICHHE 1 18.05.26 —
CUCTEMaTH3alMs 3HAHUH 110 TeMe 22.05.26

167 g 1 https://m.edsoo.ru/7¢82f197
"KopnyckynsipHO-BOITHOBOM
nyanusm"
Peseprubiit ypok. O60011eHUE U 18.05.26 —

168 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 22.05.26 https://m.edsoo.ru/daf28a19
"®dwu3uka aToma"
PesepsHblit ypok. O60011eHNEe 1 18.05.26 -

169 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe 1 22.05.26 hitps:/m.cdsoo.ru/96al662¢
"®u3nKa aTOMHOIO SApa U
3JIEMEHTAPHBIX YACTHIL"
Pe3zepBHblit ypok. O6001IEHNE U 18.05.26 —

170 CHUCTEMATH3AIlMs 3HAHUHA T10 TEME 1 22.05.26 https://m.edsoo.ru/616184a8
"OnemMeHThl acTpOPU3UKH"

OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3UUYECKUX MOJIETCH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTEeMa OTcuéra, aOCONIIOTHO
TBEpAOE TEJI0, UJCANbHBINA I'a3; MOJEIN CTPOCHUS Ta3oB, >KMJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUH 3apsii — IMpU PELICHUU
buznueckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABH)KEHHE, CBOOOIHOE MajeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3aumozeicTBue ter; auddysus,
OpPOYHOBCKOE JIBUKEHUE, CTPOSHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
0o0béMa Tel MpH HarpeBaHUM (OXJIAXKIEHHMH), TEIUIOBOE paBHOBECHE,
UCIIAapeHue, KOHJAEHCAlus, IUIABJIEHUE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapaMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3aLUs Tell, B3aUMOAEHUCTBHE 3apsi0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, ITPU OIMMCAaHUN
IMPpaBUJIbHO TPAKTOBATH q)HSquCKHfI CMBICJI MCITOJIB3YEMbBIX BCIMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOIUTH (bOpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(1)I/I3I/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBbIE CBOMCTBA TEJI U TEIUJIOBBIE SIBJICHMS,
UCIOJIB3YS (pU3MUecKye BeTMUMHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dSHeprusi  XaoTUYECKOTO  JBHKEHHMS  MOJIEKYIL,
CpPEHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS dHEprus, paboTa rasza, KodQGUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; IPH OMTUCAHUU MTPABUIIHHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHULIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AIIEKTPUUYECKUE SIBJIICHUS (TIPOLECCHI), UCIOIb3Ys (PU3HMUECKUE BETUYHUHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NUECKyIO BETUUMHY C IPYTUMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3uYecKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCeMUpPHOTO TaAroTeHus, I, Il u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON IHEPIrUH, 3aKOH
COXpAaHEHUSI HUMIYJbCa, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIbHBIX  CHCTEM  OTCU€ra;  MOJIEKYJSPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETHYECKON SHEPruu TEIUIOBOTO JBUKEHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3akoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/ISI/I‘IGCKI/IX SIBJICHUN M
IIPOLIECCOB C MCIIOJB30BAaHUEM IIPSAMBIX UM KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agadyy) M THIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pylI0BaHMS,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HMYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yJIbTaThl TOJYYCHHOW 3aBUCUMOCTH
($U3HUYECKUX BEIMYMH B BUE TAOMUIl U TpaduKOB, JAENaTh BBIBOIBI 11O
pe3ynbTaTam UCCIIeIOBAHUS

10.12

10.13

CobumoaTs paBuiia 6€30MacHOTo TPyZAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIETOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIBb30BAHUECM U3MEPUTCIbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THBle 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJEIBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh PU3UUECKYIO MOJIEITb, BBIICTATh (U3UYECKUE BEITMUNHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO IIEMIOYKY PACCYXKJIECHUN C ONOpON Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHUS,
UHTEpPHpETallud M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pa3iMyYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHUE IIPOIIECCOB OKPYKAFOIIECTO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecnieueHust 0€30MacHOCTH TMpH oOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHS 3I0POBBS U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIeH cpene

PaGoTtate B rpymime ¢ BBINOJIHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIN AIIEKTPUYECKUI 3apsii, SAEpHas MOJENb aroMa, HYKJIOHHas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHN: Gru3nyeckux 3aaay

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMAarHWTHAas WHIYKLUA,
JIeICTBHE MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KosiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Jupakus 1 MoJIIpu3alus CBeTa, AUCIIEPCHs CBETa, (OTOAIEKTPUUECKUI




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAA, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUSCKYI0 TPOBOJAUMOCTh PAa3IUYHBIX Cpel) W
AJIGKTPOMATrHUTHBIC SBICHHS (TIPOIECCHI), WCTONB3YS (hU3UUECKue
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPHUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
DJIC, pabora TOKa, MHIYKIMS MarHUTHOTO MOJs, cujia Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWIa TOKa B TIpoLEcce TapMOHUYECKHX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHME W ONTHYECKas
CWJIa JIMH3BI;, TIPU ONMHUCAHUU MPABWILHO TPAKTOBATh (PUINUCCKUN CMBICI
UCIONIB3YEMBIX BENUYMH, HMX O0O3HAUYeHUs W EAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYI (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M 4YacTOTa CBETA, DSHEPrUs M UMIIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, SHEPTusl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCHOJB3yeMBIX  BEJIWYHMH, UX
0003HAUEHHs U CMHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBA3BIBAIOIINE JTaHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYUCIISATH 3HAYCHUE
(hU3UIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIE0BATENBHOIO U NapauIeIbHOTO COCINHEHUS IPOBOJAHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJEKTPOMarHMTHOM MHAYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHINTeHa 1yt poTodddexTa,
3aKOH COXpaHEHHWs DHEpPrHM, 3aKOH COXPAaHEHUs HWMIIYJIbCa, 3aKOH
COXPaHEHMsI DJEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MacCcOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH 3TOM
pa3nnyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HampaBJICHUEC BCKTOpPpa HWHAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBATh M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHW JTUH30U
BEBIOMHATE AKCMIEPUMEHTHI TI0 HCCIIENOBAaHUIO (DM3MUECKUX SBICHHA U

MPOIIECCOB C HCHOJb30BAaHMEM MPSAMBIX U KOCBEHHBIX H3MEpPEHHi; MpH
3ToM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIHYMH;
[P 3TOM BBIOMpATh ONTHMAJIBHBINA CHOCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroiaTh npaBuIia 6E30IIaCHOrO TPYAA IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HCCICIOBATEIBCKON U
HPOCKTHOW JESATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJja4uM BEIOUpATh (U3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYHO HLCIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YUYCHHBbIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs [OHMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOIMYJSPHOI
uHpOpMaLlUY, MOJYYEHHOM U3 pa3jIMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHLUIBI JAEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpUMEpHl BKJIAaJa POCCUMCKUX M 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPY’KalOIIeH cpene

PaGoraTe B rpymnme ¢ BBIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIEHO PACTIPEILISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CHTYallMAX, aACKBATHO
OLICHMBATh BKJIaJl KaXJIOro #H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBICHUH U
nporieccoB. Hayunele rumnore3sl. Pusuueckue
3aKOHBl W Teopuu. ['paHHMIBI NPUMEHMMOCTH
¢u3nuecKux 3aKOHOB. [IpHHIMIT COOTBETCTBHSI.
Porp um wMecro ¢usukn B (dopMHpPOBaHHU
COBPEMEHHOH HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH EeSITENbHOCTH JIIOIeH

MEXAHHUKA

KMHEMATHUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHUYECKOro JABWKeHuA. CucremMa oOTcuéra.
Tpaexropus

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IyTU U NEPEMEIICHUS MATEpUaIbHON TOYKU OT
BpEMEHU

CBoOoaHoOe magieHre. Y CKopeHue cBOOOHOTO
nageHus

2.1.6

KpuBonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOpPOCTH, JIMHENHAsA cKOpocTh. [leprnoa u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HETIHBIC U PpEMCHHBIC IIEPCAAYN




2.2

2.3

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHOMN
CKOpPOCTBIO, paBHOM HyNI0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUIAKOCTHU. M3ydeHue nBHUKEHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

221

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

222

223

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuansHoil cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

224

3aKkoH BCEeMHUPHOTO TAroTeHHs. Cua TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B JKUJIKOCTH HJIH ra3e

227

[MocTynmarensHOe ©  BpalaTeNbHOE BHKCHHE
a0COJIOTHO TBEPAOrO Tea

228

229

2.2.10

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaIlCHUS.
[Tmeyo cuibl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH TMOJ JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpPMUPYEMOI
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

Nmnynbc  MarepuaibHOM  TOYKH,  CHUCTEMBI
MaTepUAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHHUE UMITYJIbCA TEJIA

232

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JIBUKECHHE




233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
235 Kunernueckass »HEprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBIL.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToreHunanbHble U HENOTEHIMAIbHBIE CUIIBL. CBSI3b
)37 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUUYCCKOW DHEPIrHU CHCTEMBI TEI. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBUKECHUE  PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEl  Ten  NIpU  HEyNpyrom  yaape.

HccnenoBanue cBsA3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU Teja

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE JIBHIKECHHE.
Huddyzust. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopgenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOTIO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIMM TEIJIOBOIO JBHIKCHMS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHa




3.2

33

["az0BbI€ 3aKk0HBI. M30mponecchl B UACaIbHOM ra3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30X0pa, nu3obapa

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass — cucreMa.  BHyTpeHHsAS
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e U3MCHEHHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO HUJEAIbHOTO raza

Bunwr TeIUIoNepelayun: TETUIONPOBOJHOCTb,
KOHBEKLUSA, U3Iy4eHHe. Termno€éMKOCTh Tena.
VnaenpHas TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKHU. [IpuMeHeHue

MIEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTEpIpeTanus padboThl ra3a

3.25

TeroBele  MammHbl.  [IpuHIMIBL  KEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBaHusi sHepruu B
TeIIOBbIX MamuHax. KoadduimeHt mone3Horo
nevictBust (manmee — KIIJ[) TemimoBoi MamiuHBEIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoae. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOWCTBA: JBUTaTEJIb
BHYTPEHHEI0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KHTICHWE. YIelbHAas TEIUIOTa MapooOpa3OBaHMS.
3aBUCHMOCTh TeMIIepaTyphbl KUTICHHSI OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.33

Teépnoe Temo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAITBI

334

3.35

[InaBiieHne u KpucTauM3anus. Y IeJbHas TerioTa
riaBnenus. CyOonumarus

Y];)aBHCHI/Ie TEIJI0OBOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauus Teia. DJEKTpUueckuil 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumogeiictBue 3apsaaoB. 3akon Kynona

DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
ANEKTPUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHUM HaNPSHKEHHOCTH JIEKTPUYECKOTO TOJIS

4.1.7

Pabora CHUII 3JIEKTPOCTATHYECKOTO HOJISL.
Ilorenuuain. Pa3HOCTh NOTEHIINATIOB

[TpoBOJHMKM U JUAJIEKTPUKU B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apsuKeHHOTro
KOHJIeHcaTopa

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluUTa,
3a3eMJICHHE  3JIEKTPONPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

4.2.1

CPEJIAX

VYcenoBus CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOIHHBIN TOK




422

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jbHOC, CMCEIIaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTponaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nen. Kopotkoe 3amMpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMriepatypbl. CBEpXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
IIPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBA p-n
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I‘leCKaSI JUucconuanus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHHUYEeCKHe yCTpOCTBA: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KIIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTtuBieHus.  Habmonenue
JJIEKTPOJIU3a




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
3JIeMEHTa
OJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTostHHEIE MarHUTBHI. BzaumopeiictBue
o IMOCTOSHHBIX MardHUTOB
MaruuTtHoe noje. BekTop MarHuTHOW MHIYKLIHH.
439 IIpunnun cynepno3unuu. JIuHUM MarHUTHOU
e uHayKnud.  KapTuHa — JUHMA ~ MarHATHOM
WHJYKIWHU MOJISI TOCTOSIHHBIX MAarHUTOB
MarsuTHOe 1oJjie TPOBOJHUKA ¢ TOKOM. KapTuHa
JUHUN TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA M
433 3aMKHYTOT'0 KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmeiT  Opcrega.  BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMriepa, €€ MOJyJIb M HallPaBJICHHUE
Cuna Jlopenma, e€ MoIynb W HarmpaBlieHUE.
435 JIBr>keHue 3apsyKeHHOM YacTUIlbl B OJTHOPOJHOM
MarHuTHoM noJjie. Pabora cumel JIopenma
4.3.6 SIBneHure 3MeKTPOMarHUTHON UHIYKITUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
433 OJAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
e uaayknuu Papajes
Buxpesoe anekrpuueckoe nojue. 9JC uHayKkuuu
439 B MPOBOJHUKE, IBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTD. SBNenne camoumuaykiuu. J/C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
Texauueckne YCTpOMCTBA: IMOCTOSTHHBIC
43.14 MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOBUTATENb,
o YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh
[TpakTdeckre paboThl. M3yueHue MarHUTHOTO
MOJIsI KaTYIIKU ¢ TOKOM. VccnenoBanue aeiictBus
4.3.15 IIOCTOSIHHOTO MArHWTa Ha paMKy C TOKOM.

UccnenoBanue  sBICHUS — DJIEKTPOMArHUTHOM
WHIYKITUN
KOJIEBAHIS 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHbIE
KoseOaHusl. I"apmonnueckue KoJieOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHuH.
Kunematuyeckoen JMHAMUYECKOE OINHUCAHHE
K0J1e0aTeIbHOTO ABM)KEHUS

IIpeBpamieHue 5SHEprud NpHU TapMOHHYECKHUX
Konebanusax. CBs3p aMIUIMTYIBl KOJeOaHUN
MCXOJHON BEJIMUMHBI C aMITUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebaTenbHblit KOHTYP. CBobOoHbIE
AJIEKTPOMAarHWTHbBIE KoOJeOaHUS B HI€aIbHOM
K0J1e0aTeJIbHOM ~ KOHTYpE. AHAJIOTUs MEXAY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHCPIruMd B HACAIBHOM
K0J1€0aTeIbHOM KOHTYpE

BoiHyKIeHHBIE ~ MEXaHUYECKHE  KOJIeOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyX1eHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) HepeMCHHOFO TOKaA. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKa H
HaprDKCHI/Iﬂ

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada u
norpedieHue JIEKTPUIECKOMN JHEPTHH.
OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynbrypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPI U B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

IIpakTrueckue paboThI. Hccnenoanue
3aBUCUMOCTH TepHoJa MajbIX KojiebaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M Maccel TIpy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LENH U3
MIOCJIEZI0BATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUsI. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIEC BOJHBI

Hutepdepennus u g pakiys

MEXaHUYECKUX BOJH

3Byk. CxkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIy4YE€HUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrauuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nonsipuzanus,  IUQPaKIus,
untepdepenus. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[ITkana >MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHUA.

Pannonokanus. 3JIeKTpOMarHuTHOE 3arpsi3HEHHE
OKPYXKAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHUK,
TEeJIEeBU30D, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

5.3.2

OIITUKA
[TpsaMonuHeiHOE pacnpocTpaHEHUE CBeTa B
oxHopoHoM cpexe. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHi B INIOCKOM 3epKalie

5.33

534

5.35

[Ipenomnenne cBera. 3aKOHBI INPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab MPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbii
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CioxHbIA cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroOINe JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE M ONITUYECKas cuila
ToHKOM JuH3bl. [locTpoenune u3z00paxeHuil B
coOuparomMX W  pacceuBalOIIUX  JIMH3aX.




@opMyJia TOHKOH JTUH3BL. Y BEJINYEHHUE, 1aBAEMOE
JUH301

537 IIpenensl  OPUMEHUMOCTH  IF€OMETPUYECKOU

ONTUKH
HNuTtepdepennus CBeTa. Korepenrtnsie
538 MCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE

OT ABYX CI/IH(1)3,3HBIX KOI¢pCHTHBIX HCTOYHUKOB

Hudpaxkus csera. Judpakuumonnas pemérka.
YcnoBue HaONMIOIEHUS TJIABHBIX MaKCUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

5.3.9

TexHuyeckne  yCTpOWCTBA:  O4YKHM,  JIyIa,
5311 ¢oroanmapar, IIPOCKIIMOHHBIN amapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKINOHHAS PEHIETKA, TTIOISPOU]]

[TpakTueckue padotel. M3mepeHnue mokaszaTens

5312 TIPETIOMIICHHSI. HccnenoBanue CBOWICTB
o u3o0paxkeHuit B JmMH3aX.  HaGmomeHue

JIACIIEPCUU CBETA
RJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU:  UHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEILHOCTh OOIHOBPECMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprusi U UMITYJIbC CBOOOHOM YaCTHUIIbI
CeBsi3p  Macchl € DHEpPrued W HUMIIYIbCOM

6.4 CBOOOJTHOM YaCTHIIBI. DHEPTHUsl MOKOsI CBOOOIHOM
YaCTHLIBI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka CBsI3M SHEPrun
7.1.1 ¢oTOHA € ero 4yacToTOH. DHEpPrus U HUMITYJIbC
dotona

OtkpeiTHe U wHccienoBanue  (Gorodddekra.
Omneiter A.I'. CroneroBa. 3akousl potorddexra




7.2

7.3

VYpaBHenue DifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIebenena

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuuecKkue yCTpOMCTBA: (OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAs OaTapes, CBETOAMO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[InanerapHast MOJelib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue u norioueHue
(OTOHOB MpH MEpexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyro. Buasl cnextpo. Crextp
YPOBHEW SHEPTUH aTOMa BOAOPOAA

7.2.3

7.2.4

7.2.5

BosiHOBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHo-BOJIHOBO#M yallu3M.
Judpakiius 2JIeKTpOHOB Ha KpUCTaIax
CrnoHTaHHOE U BBIHYXIEHHOE  M3JIy4Y€HUE.
YCcTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBA: CIIEKTPaJIbHBII

aHanmu3  (CHEeKTPOCKOM), Jiazep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTueckue paboTHlI. Habmonenune
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpbITHE PalIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocraBa
paavoakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
oera-, ramma-Hu3JIy4eHHUs. Bnusuue
PalMOAaKTUBHOCTHU Ha XHUBBIE OPraHU3MBbI

7.3.3

7.3.4

7.3.5

OTtkpeiTHe npoTOHA M HeWTpoHa. HykinoHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3otomsl
Anbda-pacniaf. DIEKTPOHHBIH M TMO3UTPOHHBIH
Oera-pacma. ["amma-uznydenue. 3aKoH
PaIMOaKTUBHOTO pacmaia

DHeprusi CBsI3U HYKJIOHOB B siApe. S AepHbIe CUTIBI.
Jedext maccsl siapa

7.3.6

SAnepHble peakuuu. JleleHHe U CUHTE3 sIAEp




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
ITpoGaembl 1 NepCHEeKTUBBI A1EPHON SHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpOWCTBA: IO3MMETpP, Kamepa
Bunbcona, siaepHslii peakTop, aToMHas bom0a

[Tpaktnyeckue pabotel. McciaemoBanue TPEKOB
4gacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnus, IpKUe 3BE3BI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucreMa. Ilnanersl 3eMHON TpyMIIbL.
IInaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Testa ColHEeYHOM CUCTEMBI

8.3

8.4

Conane, gorochepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMIiepaTypa, uX
B3aUMOCBs3b. /J[uarpaMma «CreKTpaibHbIN Kjiacc
— CBETHMOCTB. 3BE3 bl TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB TS 3BE3]1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLUHU
CounHiia 1 38E€31. DTallbl )KU3HU 3BE3]1

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykTypa lamakTukm, pacnpeneineHue 3BE3N,
ra3a u nslau. [lonoxenue u neuxenue CosnHua B
lNanaktuke. ITmockas 51 chepuueckas
noacucTemsl ['alakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW M KBa3aphbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue BceenenHoi. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact wu
panuyc Bcenennoii, Teopuss bonbimoro B3peiBa.
Mogens «ropsitueit  Bcenennoit». PenukToBoe
U3IIy4YeHUe




8.10

MaciradHas
MeTaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnnie

Bcenennoin.
poOJIEMBI



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh YMEHHU pPACIO3HABATh (DU3MUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIGCKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpHOH  (QU3MKM ¥ TEPMOJIUHAMHKH,
AJICKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpPA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3a/Jaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKOM MO/EIbIO: HA OCHOBAHUHU
aHaJgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUSAM 3a/1a4u, IIPUMEHSATH ¢bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH U  TOCTyJaTbl  (U3MYECKUX TEOpUd  mpu
WCIIOJIb30BAaHUM  MAaT€MaTU4YEeCKMX METOJOB  pEIIEeHUs  3ajad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3yJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUS 3HAHUH 13
pa3HBbIX pa3/eNoB IMIKOIBLHOTO Kypca (U3MKH, a TaKKe MHTErpaluu
6 3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B  (PU3UKE: TPOBOJHUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIE0BATENBCKON  JI€ATEIBbHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  U3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; TPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OmnageHne pa3IuYHBIME CcriocodamMu  paboTbl ¢ uH(pOpMarmen
(U3NIECKOTO COAEPIKAaHUS C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOIO

aHaJIn3a U OLUCHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOANINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

EI'D 11O ®PU3UKE
Kon Kon
pasnena/t 3jiemMe IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
eMblI HTA
1 MEXAHHUKA
1.1 KNHEMATHUKA
11 Mexanuueckoe JIBUKEHUE. OTHOCHUTENBHOCTD
o MEXaHUYeCKOro ABmxkeHus. Cucrema orcuéra
MarepuanbHas ToUKa.
7 TpacKTOpHI
Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),
TpaeKTOopIIA,
1 1 2 IepeMeleHIie: ? ;_
Ar=7r(ty)-r(t)=1r,-1n= x
= (Ax, Ay, A2),
IIyTE.
CrnoxeHne HEpeMem&HIIfIZ
Ny =4, +47,
CkopocTh MaTepuaibHON TOUKHU:
_ AF Y
U=— =T, =[LJ+1_.U1_.U__].
At |o ’
Ax . , .
v.=—| =X/, aHanoTu4HO v, =y, v.=Z/.
At o ’
1.1.3
CnoeHie ckopocTell: 0, =0, + 0, -
Brluncnenue nepeMeiieHus 1 myTu MaTepUalbHOW TOUKU
MIPU TIPSIMOJIMHEWHOM JBMKEHUH BJIOJIb OCH X TIO TpauKy
3aBUCUMOCTH Vx(t)
1.1.4




v _ Av _,
YCKD[}EHIIE MAaTEPHAMBHOI TOYIKIL: d = — =L, 7
At |y
Au C ,
a =—2 =(v,),". aHanorm4Ho a, =(v, ', a.=(v.
Ay i
PaBHOMepHOE NPAMOJIMHENHOE ABUKECHHUE:
x(t) = Xg + Voyt
1.1.5
Ve (t) — vg, = const
PaBHOyCKOpEeHHOE IPSIMOJIMHEHHOE ABHKEHUE:
at:
x(t)=x,+u,t +—
v(t)=v, +at
1.1.6 a, = const
UEI - Lﬁ‘x = EHI ['\"—2 _'\"—1]
v
IIpi1 IBIDKEHNII B OHOM HAIlpaBIeHHH OYTh S = —L
CBobosaHoe najieHne. Y ckopeHre cBOOOIHOTO MaIeHusl.
Vi 13 ﬁo
1.1.7
Mo o
(0] Xo T'.r
JIBmxeHue Tena, OpOIIEHHOTO MOJT YITIOM 0. K TOPU30HTY:




[.r{r} =x; +U,t=x,+U,cosa-f

7 , 1
V() =y, oyt +gJT =V, +ysina- I—STT

v.(t)=v,, +g1f=v,5ma— gt

=0

=—g =const

{U;- )=y, =v,cosu
{gx
o
=T

1.2

1.1.8

Kpuonunerinoe npuxenue. J|Bu>keHue MatepuaibHOM
TOYKH 10 OKPYKHOCTH.
VYrii0Bas U TMHENHHas CKOPOCTh TOYKH:

v = wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPYKHOCTH

_Zn_z
w= = U

. HCHTPOCTpeMI/ITeHLHOG YCKOPCHUC TOYKH:

. [lostHO€ yCKOpEHHE MaTepUaIbHON TOUYKH

1.1.9

1.2.1

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

JIBMKEHUE TBEPIOTO TENA

JTMHAMUKA

Nuepumansubie  cuctembl  oTcu€rta. IlepBbii  3aKoH

Herorona. [Ipuniun otHocuTensHocTH [Nanunes

1.2.2

Macca tena. ITOTHOCTE BeliecTBa:

m

.0=7

1.2.3

Cuna. [IpuHIun cyneprno3uiyy CuiI:

- - -

FpaBHOAeﬂCTB = Fl + F2+' "




1.2.4

1.2.5

1.2.6

1.2.7

Bropoii 3akon HeroTona: uisg MatepuansHoit Touku B UCO

-
>

F1 = ma,q

Ap = FAt
npu

F = const

-—

ITIE F}_‘l

TpeTI/Iﬁ 3akoH HrroToHa ays MaTCPHAJIbHBIX TOYCK!

>

Fip = —Fy

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI NPUTAKCHUA MCKIAY

TOYEYHBIMU MaccaMy PaBHBI
mpm,

F=6—5

Cuna Tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTb CHIIBI
TSKECTH OT BBICOTBI h HaJa TMOBEPXHOCTHIO IIAHETHI
pannycoMm RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

FTp = uN




Cuna TpeHus MoKos:

Koaddumment tpenns

1.2.9

JlaBneHwue:

1.3

1.3.1

CTATHUKA

—

F
MOMEHT CUJIbl OTHOCUTEIBLHO OCH BpalllCHUA:

[M| = Fl, rae | — miedo cuist

-

F

OTHOCUTEJIBHO  OCH, HpOXOJAIIed  dYepe3  TOYKY
NEPIEHIUKYJIIPHO PUCYHKY

O

1.3.2

1.3.3

HeHTp Macce Tjia. I_[eHTp MacCC CUCTEMbI MaTCpUAJIBbHBIX

TOYCK:

? myr, + myry+...
rL[.M. =
my; +my+...

B onHOpOAHOM TOJIE TSIKECTH
(g = const)

HOCHTP MACC TCJIa COBIAAACT C €0 HEHTPOM TAKECTU

VYcnoBus paBnoBecus TBEpaoro tena B UCO:
[M;+M,+...=0
\[}:"1 +F +...=0

3akoH [lackansa
JaBnenue B xuakocTu, nokosimieiics 8 UCO:

p =Dpo + pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CIIH TJIO0 U KUAKOCTh nokosrcs B UCO, To

F, Apx = pg VBbITeCH

VcnoBue miaBaHus T

1.4

3AKOHBI COXPAHEHN B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKU:

p=mv

I/IMHYJ'IBC CHUCTCMBI TCII:

p=pt+pt..

3aKOH U3MCHCHUS U COXpPaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHeI_lIHAt + FZBHeuIHAt+' .

B UCO , ectu

Ap = A(p; +p+...) =0

, €CITH

- -

FlBHe].LIH + FZBHeH_[H+- ..=0

PeakTuBHOE NBMKEHUE

F
ﬁ;ﬁx‘

PaboTa cuibl Ha MajIOM NEpPEMEILEHUH:




1.4.5

A=|ﬁ'|-|ﬂf|-co5 o=F, -Ax

a F

—

v
MOoOIIHOCTh CUIBL:

€CJIK 3a BpEMA

At

pa60Ta CHJIbI UBMEHACTCA HA , TO MOIIIHOCTH CHJIbI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

1.4.6

1.4.7

Kunernueckas OHCPIruAa MaTepHaHLHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aKOH U3MECHCHMS KHHETHUYSCKOM OHCPIUU CUCTEMbL

MmatepuanbHbix Todek: B MICO AExun = A1 + A2 + ...

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMAIBHBIX CUII

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IToTeHumanbHas YHEPrUs MaTepUaAIbHON TOYKHU B
OJHOPOJHOM II0JIE TSKECTHU:

EHOTeHu =mg h

[TorennuanbHas SHEPrUs yrnpyro 1eopMUPOBAHHOTO
Tena:

kx?
EHOTeHu = T




L.5

1.4.8

1.5.1

1.5.2

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXAHUYECKON SHEPruu:
Euex = Exun T Enoresm,
B IICO AE,ex = Agcex HENOTSHIL. CHI
B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

MEXAHUWYECKUE KOJIEFAHWA 11 BOJIHBI

['apMoHnYeckue  KomeOaHUs  MaTepHATIbHOM  TOUKH.
Ammumntyna u  Qasa  konebanmii. Kunemaruueckoe
OIMCaHUeE:
x(f) = Asin( @t +o, ).
v (5) =x.
a(f=(v.),=—e'x)=a +ax=0,
TJI€ X - CMEIICHHE M3 PaBHOBECHSI.

JlnHamMu4yecKoe ONucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYHT, YTO
FE, = —kx.

OHepreTuyecKoe OIHCaHKE (3akoH COXpaHEHHUS

MEXaHHUYECKOM 3HepFI/II/I)I

CBsi3b aMIUTUTYIBI KOJIEOAHWUW CMEIIEHHUS] MaTepUaIbHOU
TOYKH C AaMIUIUTyJaMu KojeOaHui e€ CKOpPOCTH U

YCKOPEHHUSL:

Upee =04, a__ =@ 4

[lepuoxa u yactoTa KoneOaHUIA:




1.5.3

[Tepunon mManbIx CBOOOTHBIX KOJIEOAHWN MAaTeMaTHYECKOTO

MassTHHKA.

T=2IJI
E

[Tepuoxa cBOOOIHBIX KOIeOaHUI MPY>KUHHOTO MAasITHUKA:

m
T =271 |—

k

Beinyxnennsle  koneOanus. Pesonanc. Pe3zonancHas

KpuBas

1.5.4

HOHCPC‘IHHC n IpOoaOJIbHBIC BOJIHBI. CKOpOCTL

pacrpoCTpaHEHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

HNuTtepdepentius u qudpakius BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©PU3NKA

2.1.1

Mopenu cTpoeHHss ra3oB, XUIKOCTEM MU TBEPIBIX TeEIl.
[Tycth TepMoanHaMuuecKas cucrema (Teno) cocTout u3z N

OZIMHAKOBBIX MOJIEKYJI. Torja KOJIu4ecTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 4HcI0 ABOTaapo, m — Macca CUCTEMBI (Tena),

U

— MOJIApHas Macca BCUICCTBA

2.1.2

Tennopoe IBMKEHHE aTOMOB U MOJICKYJI BCHICCTBA

2.1.3

BzaumopeiicTBHE YyacTull BeIlecTBa

2.14

Huddysus. bpoyHoBCckoe qBUKEHHE




2.1.5

Mopens uneanpaoro raza B MKT

2.1.6

2.1.7

2.1.8

2.19

2.1.1

- KOHLCHTpalusgd MOJICKYJI

CBs3b MEXIYy JaBJICHHUEM U CpeAHEH KUHETUYECKOM
SHEPrUei NOCTyNaTeIbHOTO TEIJIOBOTO ABUKEHUS MOJIEKYIT

uaeanbHOro rasa (ocHoBHoe ypaBuenne MKT):

1
=-mjw =-n-| — n-g
p 3 W 3 1 2 T

= 2 (mp? 2 —
| 3

5

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
"=y

AbcomotHas Temmieparypa: T =t +273K

Cs3p TemmepaTypel Tra3a €O CpeJHEH KHUHETUYECKOU

3Hepl"PIeI>i MOCTYHATCJIIbHOI'O TCILJIOBOI'O JABWIKCHUS C€r'0

MOJIEKYII:

I 2

£ = me | _3 kT
2 ) 2

Vpasuenue p = nkT

Mopens uaeaabHOTO T'a3a B TEPMOIAUHAMUKE:

(Vpaprerne Merrereesa — Kiareipora
| BeIpeuKeHHe /U1 BHYTPeHHEH 3HEPIHH
VpaereHne Menzeneepa — KianelipoHa (mpHme
3aIIcI):

pRT

oV =%RT —VvRT =NKkT, p= o

BrlpazkeHIle 111 BHYTpeHHell 3HepIil 0IHOATOMH

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIIICH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L




3aKkoH ,HaJ'IBTOHa AJIA JaBJICHUS CMECH Pa3pCiKEHHBIX I'a30B:

2.1.1
p=p +pt..
1
N3omnponeccsl B pa3peKeHHOM ra3e ¢ OCTOSIHHBIM YUCIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const ,
nzoxopa (V = const):
— = const
n3obapa (p = const):
2.1.1 |4 .
— = cons
2 T
['paduuaeckoe npencrapnenue nzomnpoieccos Ha pV-, pT- u
VT- qnarpammax.
OO0beIMHEHHBII Ta30BbIA 3aK0H:
124 "
— = cons
T
JUTS TIOCTOSTHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimiennsle ¥ HeHachllieHHbIE Mapbl. KauecTBeHHas
2.1.1 3aBUCUMOCTh IUIOTHOCTH M JIaBJIEHUS HACBIIIEHHOrO Iapa
3 OT TeMmIepaTypbl, HX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOT 0 Mapa
Brnaxxnocts Bo3ayxa.
OTHOCHUTEIBHAS BIAKHOCTD:
2.1.1 Prapa(T)  Prapa(T)

¢_

B pHaCbILLll'[apa (T) B pHaCbILLll'Iapa (T)




2.1.1

N3MeHeHue arperaTHbIX COCTOSIHUM BELIECTBA: UCIIAPECHHUE

5 Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
2.1.1 M3menenue arperaTHeIX COCTOSIHMM BEIIECTBA: IUIABJICHUE
6 Y KpUCTaJUIA3a1us
2.1.1
; [IpeoOpa3zoBanue 3Heprun B Pa3zoBbIX Mepexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TeroBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 Buytpennsist sneprus
Teronepenadya kak crnocod M3MEHEHHS BHYTpPEHHEH
223 sHepruu  0e3  coBepiicHHs ~— paboThl.  KoHBeEKIus,
TEIJIONPOBOJHOCTb, U3JIyUCHUE
KonuyecTBO TEIIOTHI.
VnenpHas TEMI0EMKOCTh BEIIECTBA C:
2.2.4
Q = cmAT
VY aenpHas TerioTa napooodpaszoBanus L: Q = Lm.
2.2.5 VnenbHas TerioTa miasiaeHus A Q = Am.
VY nenpHas TEII0Ta CropaHus TOIMBa q: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV
2.2.6
Breruucnenne pabotel mo rpaduky mporecca Ha pV-
JuarpaMme
IIepBblii 3aKOH TEPMOJAVMHAMUKU:
Q12 =AUsz + A1, = (U = Uy) + Ay,
2.2.7
Annabara:
Q12 =0= Ay, = (U; —Up) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl




[Tpunimne! aeiictBus TenaoBbix MamuH. KIT:

229 n:A;m :Qm:? |an|=l_%
marp X marp < marp
MakcumanbHoe 3Hauenune KIIJI. Iukn Kapno:
221 e = :Tm T :1—Tﬂ
0 T TP T, EaTp
YpaBHEHHE TEIUIOBOTO OaliaHca:
2'?'1 Q1 +Q,+Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
OnekTpu3anuss Tel W €€ MPOSBICHUA. DJIEKTPUUYECKHM
3.1.1 3apsan. /[IBa Buaa 3apsiga. DieMEHTapHbIN 3JEKTPUUECKUN
3apsij. 3aKOH COXpaHEHUS IEKTPUIECKOro 3apsaa
Biaumopeiictsue 3apsanoB. Todyeunsie 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIIEKTPUUECKON
IIPOHUIIAEMOCTHIO
3.1.2 e
F=k|q1|-|1(h _ 1 ) |"?1|'1‘-?:
" 4mes, 17
113 OnekTpuueckoe mnojie. Ero neiicTBue Ha 3JIEKTpUUECKHE
3apsibl
Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:
-
3.1.4 " Qnposrui

[Tone ToueuHnoro 3apsna:




3.1.5

OIHOPOJHOC I10JIC:

>

E = const.

KapruHbl 1MHUNM HANPSI)KEHHOCTU ATUX OJIEH

IToTeH1IMAIBHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.

PaBHOCTL IIOTCHIINAJIOB U HaHp}I)KeHI/IeZ
A1z = q(P1 — ¢2) = —qA¢p = qU.

HOTGHHI/IaJIBHaﬂ OHEpIrud 3apsAaga B SJICKTPOCTATHYCCKOM

I10JIC:

W =q¢

ITorenmuan QJICKTPOCTATHYCCKOI'O IT0JIA:

¢_ﬂ
q

CBs13b HaprDKéHHOCTI/I IOJIA ¥ PA3HOCTH MMOTCHIUAJIOB JIJI

OJHOpOHOTrO 3ekTpocTarnueckoro noisi: U = Ed

3.1.6

[TpyHIMI CynepNO3ULINY IIEKTPUUECKUX MTOJIEH:

- - -

E :E1+E2+,¢ =¢1+¢2+

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0

, BHYTPH U Ha MOBEPXHOCTH MTPOBOJIHUKA ( = CONst




318 Jwusnextpuku B 3JEKTPOCTATHYECKOM ToJie.
o JusnexTpudeckasi IPOHUIIAEMOCTD BEILIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U
3.1.9 .
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA:
£gnS
= =&C
a0
[TapannenpHOE COEIMHEHNE KOH/IEHCATOPOB:
q =141 + q2+"')U1 = Uz :-"'Cnapajm - C1 + Cz+...
311 [TocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB:
0
U=U; +U t 1 + ! +
-t 2o =42 = ’CHOCJI_C]. CZ
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
3.1.1 U cu? 2
1 2 2 2
3.2 3AKOHBI ITTOCTOAHHOI'O TOKA
Cuna Toka:
_4g
3.2.1 At {50
[TocrosianbIit TOK: I = const
Jns mocrossHHOrO TOKa q = It
320 VYcnoBus CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hanpsoxenue U u 9J1C E
3.2.3 3akon Oma 1Sl ydacTKa Lenu:




324

BJ'ICKTpI/ILIeCKoe COIIPOTUBJICHHUE. 3aBHCHUMOCTD
COIIPOTUBJICHUA OAHOPOAHOI'O IMPOBOAHMKA OT €ro AJIMHBI U

CCUCHUA. Yneanoe COITPOTUBJICHUEC BEIICCTBA.

l
R=‘0§

325

Hctounuku Toka. DJ1C ucrouyHuka ToKa:

ACTOpOHHI/IXCI/UI

q

E =

BHYTpeHHee COIIPOTUBJICHHUEC HCTOYHHKA TOKA

3.2.6

3axoH OMa Jy1st TOJIHOM (3aMKHYTOM ) SIEKTPUYECKON LenH:

E=1IR + Ir, oTkyzna

3.2.7

Hapannenbﬂoe COCAUHCHHNEC ITPOBOJHUKOB:

I=1+12+...,U0U1=02=...,

1 1 4 1 4
Rnapajm Rl R2

HOCHCI{OB@.TCHBHOC COCAUHCHUEC ITPOBOIHUKOB:
U=U1+02+..,11=12=..,
Rl‘[OCJ'I = R1 + R2+ .-

3.2.8

Pabora anektpudeckoro Toka: A = [Ut.

3akon Jxoyns — Jlena:




Q =I%Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MontHoCTb SJICKTPHUYECKOI'O TOKaA:

P= E =IU
AT a0
TennoBast MOIIHOCTS, BbIAEIAEMAs HA PE3UCTOpE:
vy U5
320  PeIR=—7=IU
MoniHoCTh HCTOYHHKA TOKA:
Ad
B = ;“’" =ErI
At
CBOOO/IHbIE ~ HOCUTENU  BJIEKTPUYECKHUX  3apsiioB B
3.2.1 IIPOBOJAHMKAX. MeXaHu3Mbl IPOBOJUMOCTH  TBEPABIX
0 METaJUIOB, PACTBOPOB M PACILIABOB 3JIEKTPOJIUTOB, I'a30B.
ITonympoBoaHuku. 1101y pOBOIHUKOBBINA JUO
33 MAT'HUTHOE IT1OJIE
Mexanndeckoe B3aUMOJACHCTBHE MAarHWTOB. MarHuTHoe
nose. Bekrop marHuTHOM — MHAyKUMM. [IpuHIMn
CYNEPIIO3UIMN MarHUTHBIX TOJICH:
331 B =By +B,+...
JIuaun wHAYKnMM MarHuTHOro mnois. Kaprtuna nuHuin
UHIYKIUH MarHMTHOTO TTOJISt II0JIOCOBOTO "
MIOJIKOBOOOPA3HOT'0 MOCTOSSHHBIX MAarHUTOB
OneiTr Opcrena. MarHuTHOE 1OJE€ MPOBOJHUKA C TOKOM.
330 KapTtrHa nuHUN MHAYKIMM MAarHATHOTO MOJIA JUIMHHOTO
o IpSAMOTO  NPOBOAHMKA M  3aMKHYTOIO  KOJIBLIEBOI'O
IIPOBOJIHHKA, KaTYIIKH C TOKOM
333 Cuna Amnepa, e€ HallpaBJIEHNE U BEJIMYUHA!




34

F, = IBlsina
, TIIE 0. — YTrOoJl MEXKAYy HAIPABIECHUEM IIPOBOJHUKA U BEKTOPOM

>

B

Cuna JlopeHua, e€ HallpaBJIeHNE U BEJIUMYUHA!

Fnop =l q | vBsina

IJIe 0. — YTOJI MEKIY BEKTOpaMHU

-

v
334
u
B
. JIB>KeHHe 3apsiKEHHOM YaCTUIlBl B OJTHOPOJIHOM MarHUTHOM
oJe
OJIEKTPOMATHUTHASA MHAYKINUA
IToTOoK BEKTOpa MarHUTHOW MHIYKIIMH:
® = B,,S = BScosa
3.4.1
34.2 SIBnenue snexTpomariuTHOM UHAYKIMU. D/1C nHaykuuu
3aKoH 3JIeKTpoMarHuTHOM nHaykuun dapanes:
AD
343 E = :—(I);
Ar Af—0
\f ain'
/.
3.4.4 ¢ - =)

O/1C nHAYKIMH B IPSMOM ITPOBOJHUKE JAJIUHOM I,

JBIOKYIIEMCS CO CKOPOCTBIO




wvli)
B OJTHOPOJIHOM MarHMTHOM IoJje B:
| E; |I= Blvcosa

, [JIE 0. — yroJl MeX1y BEKTOpoM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPEBI

-
-

Inv
; ecIn
l
1
B
, 1
v
TO
| E; |= Blv
345 [TpaBumno Jlenma
NHIyKTUBHOCTB:
L= o
1
346 »um®=LL
Camounnyknus. JIC caMOMHIYKITNH:
A
— — r
S
0
34.7 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM:




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHBI

3.5.1

35.2

353

3.5.4

Koneb6arenbupiii kKoHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE

Kosie0aHus B UICATLHOM KOJieOaTeTbHOM KOHTYpC:
[a(7) = GeasSin( ¥ + ;)

L’ff] =g, =0, cos( ot + o) =I__ cos(ct +q)

®opmyita Tomcona:

T =2nVvLC
, OTKyIa
21 1
0= =
T +LC

CBs3p aMIUIUTY/IBl 3apsijia KOHJEHcAaTopa € aMILTUTYI0U
CHJII TOKa IpPH  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KoJ1e0aHUsAX B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE:
qﬂ'l.ll =
ol

3aK0oH COXpaHEHUs YHEPTUU B UJCATHHOM KoJIeOaTEThHOM

KOHTYpE:

BrinyxaeHHbIe 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
Ilepemennbii  Tok.  I[lpomsBomcTBO, mepegadya W
noTpeliIeHne 3JIEKTPUIECKON SHEprun
2 2 2 2
cU N LI _ CU” .. _ LI
2 2 2

mE — const.




CaolicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3anmnas

OopucHTalusA BCKTOPOB B JJICKTpoOMar HUTHOI BOJHE B

355 BAaKyyMce:
E1lBlc

356 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue

3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

161 [IpsamonuHeiHOE pacnHpoCTpaHEHUE CBETa B OJHOPOJHOM

cpene. TodyeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPa’KEHUs CBETA.

a=p
3.6.2
alp
T7777 /77777

3.6.3 [TocTpoeHne n300pakeHHA B IJIOCKOM 3€pKaje

3aKOHbI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.
AOGCOIOTHBIN MOKa3aTesb MPETOMIICHHUS:
c
Nage = —
abc v

3.6.4

OTHOCHUTEIBHBIN MOKa3aTeIh MTPETIOMIICHUS:
ng 1M

nOTH
1 2




3.6.5

XoJ ny4den B IIpU3MeE.
1"1 = 1"2 » I?1}.1 = HJ}'J
COOTHOIIIEHHE YaCTOT M COOTHONICHUE JUIMH BOJH MPHU

nepexoac MOHOXPOMATHYECKOI'O CBE€TA 4YEPE3 TI'paHUIY

paszzeina AByX ONTUYECKUX CPEL:

Ny< M My

ny

l'.!.ﬂp

IlosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eﬂbHLIﬁ YIroJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 n;
Sinay, = ——=—
nOTH nl

3.6.6

3.6.7

CoOuparomue ¥ paccemBaroIIne JHH3BI. TOHKas JIHMH3A.

CDOKYCHOC pacCTOAHUC U OIITUYCCKAsA CHJIA TOHKOH JIMH3HI:

®opmyJsia TOHKOMN JTMH3BI:
1
d

= -

i
7=

VYBenuuenune, 1aBaeMoe THH30M:

h |fl
Il=—=—
H d

F\ h

ey




B ciyuae pacceuBaroiieit JIMH3bI:

3.6.8

3.6.9

1
D0=F =—=0,
D

=

h 1fl
—=—
H d

XoJ iay4a, MPOLIEIIEro JUH3Y N0 IPOU3BOJIBHBIM YIIIOM
K e€ riaaBHOM ontuueckoi ocu. Iloctpoenue n3odpaxeHuit
TOYKHU M OTpe3Ka NPSAMON B COOUPAIOILUX U PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroammapar Kak ONTHYECKWi mpubop. [7ma3z kak

OIITHYCCKasa CUCTCEMaA

3.6.

3.6.1

Untepdepenuss cBeta.  KorepeHTHble  HMCTOYHUKH.
YcnoBus HaOMIONCHWST MaKCUMyMOB M MHUHUMYMOB B
UHTEp(PEpPEeHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHHUKOB:

MAaKCIIMYMET — A=2m ; m=0+1+2 +3 __

v
MITHIIMYMET — it.:{2m+1_];, m=0,£1,+2 +3,

)

Hudpaxus ceera. [udpaxkiuonHas pemérka. YciioBue
HaOJIIOIEHUsT TJIABHBIX MAaKCUMyMOB IIpH HOPMaJlbHOM
MaJIeHUY MOHOXPOMAaTHYECKOTO CBETA C ITTMHON BOJIHBI A Ha

pemeéTKy ¢ nepuoaom d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

3.6.1

Hucnepcus ceera




KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBO! JIY AJIM3M

4.1.1

4.1.2

4.1.3

['umore3a M. [1nanka o kBantax. ®opmyna [Tnanka: E = hv

®otoHnbl. DHeprus GpoToHa:

E=h _he _
= U—T—pc

WNmnynbe ¢poToHa:

alm
>
<

®oroadpdexr. Ompitet  A.I'.  CromeroBa.  3aKOHBI

dboTodrddekra

4.14

4.1.5

Ypasuenue DiiHiTeiHa g Gotodrddexra:

Eporona = ABBIXOJA + Eiyumax,

race,
hc

Ec])OTOHa =hv = 7'

hc

o

ABbIXOﬂa = thp =

2
mv max

EKI/IHmax - 2 eU3a1'I

[laBienue ceera.

I[aBJ'IeHI/Ie CB€Ta Ha IIOJIHOCTBIO

OTPaXKAIOILYIO

IMOBEPXHOCTH n Ha IOJIHOCTBIO IorjIonaruyro

MMOBCPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HJlaHeTapHa}I MOACIb aTOMa




4.3

422

4.2.3

4.3.1

4.3.2

433

4.3.4

[Toctynatel bopa. M3nydenue u noriomieHue GoTOHOB IIPH
IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYroil:

he
mn - .
S

hv =|E, -E

™ |

JInHelyaTele CIIEKTPBI.

CrniekTp ypoBHeH sHEepruu aToMa BoA0poa:

—13,63B
E =22 5.123, ..

" }_?2
OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens sigpa ['eitzenbepra — MBanenko. 3apsn

saapa. MaccoBoe unciio sjapa. M3o0Tomnsl

PannoakTHBHOCTE.
Aunbda-pacna;
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNEeKTPOHHEIN B-pacma;
A A 0 —
X7, Y + je+v,

[Tozutponuslii B-pacnan:
A A 0=, o,
sX—=0Y + jE+ v,
I'amma-uznydenune
3aKOH paJIM0aKTUBHOTO pacnajia:

-t

HYCTL m — MaccCa paAuO0aKTUBHOI'O BCIICCTBA. Torma

-t
m(t) =mgy* 2T

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp
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