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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 @Qu3uMKe Ha YpPOBHE CpEOHEro oO0mero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOXKEHUH W TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONH pabodeil mporpamMMbl BocmuTaHus W KoHmenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoii @enepannu, peaan3yrolnx OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa 1no ¢u3uke Aa€T MpeAcTaBICHHE O LEIAX, COAEpKaHUU, OOLIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs iIaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeMeTHbIe, NpeaMeTHble (Ha  yrayOonénHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kkypca (pu3uKu Ha ypOBHE CpPETHETO OOIIEro 00pa30BaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriayOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. s yrayOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYecKOro npakTukyma. B mepBom ciyyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATENIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEJICTaBICHA €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta Qu3uku. I[Ipm sTomM obecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 33/1a4H C SIBHO 3aJJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i KadeCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOIHEHHSI YKa3aHHBIX B TPOrpaMMe 1o (PU3UKe YHEHUUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTeyMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JT1a00paTOPHUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HaHWS U (HOpPMHUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHpOBaHUE YMEHUI OOBSCHATD SIBJICHUS C HUCIIOJIB30BaHUEM (DU3NICCKUX
3HAaHWUU ¥ HAYYHBIX TOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYyIsApHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HM;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJIEJIM, aJeKBATHOM YCJIOBHUSM 3aJayd, B TOM 4YHCIE 3aJad HHKEHEPHOI'O
XapaKkTepa;

NMOHMMaHHWE (QU3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIQZICHUE METOJAAMHU CaMOCTOATEIbHOIO IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEEICHUS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpEAHEr0 OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 ximacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX pPAbOT ¥ OMBITOB C YYETOM HWHIAWBHIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpPUMEHT M TEOpUs B IMpoliecce MOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponp u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi nadoparopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U IMOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALUS KMHEMATHUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHONM 3aBUCHUMOCTH MEXIYy JNAIbHOCTBIO IIOJIETA H
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbpie cucteMsl orcuéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATNOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHWE B HHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IJIOCKOCTU € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIM KpaH, pelI€TuaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

MMnynibe CHITBI M U3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Tejia B OTHOPOJHOM I'PaBUTAIMOHHOM TMoJie. [loTeHnmansHas sHeprus teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble MpeBpallleHUs] KUHETHYECKONW M TMOTEHLUHAIbHOW SHEPruil IMpHU
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CUITBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIKEHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaKeHHE JUIsi BHYTPEHHEW DHEPIUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKE. Brruucienne paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUM TEPMOJMHAMUYECKOU
CUCTEMBI.

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

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMs TEILIOBBIX aBuraresieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3AIMs OMOOPraHUYECKOTO TOILIMBA JJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH YHEPIHH.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Tpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTD.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimimpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHbBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKU 3apsl. 3aKOH COXPAaHEHHUS SJIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro noJisi. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOrO IO (KaKk OJHOPOJHOTO, TaK H
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBl JMHUN HANpPsODKEHHOCTH DJTUX TOJEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DdJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHUS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

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

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) 3JIEKTpHUECKOWM Iienmu. MOIIHOCTh, HCTOYHHMKA ToKa. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty TOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30opa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIMTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habmroenue 3nexkTpoiausa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LEMH TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: MHAYKLMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumMoctd IOJIC MHAYKIUMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMMCaHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyie0aHUWM Tpy3a Ha MACCHUBHOM MpYXHHE C IEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCaTopa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepaTop He3aTyXaIOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, cKOpoCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUS DJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBAsk JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CiioxkHbIA cocTaB O€Ioro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHUYeCKHuEe YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MArHUTHOM TI0JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. OmpiTel A. I'. CroneroBa. 3akonbl poToddpdekra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yacTul. BonHel ne bpoia. lnvHa BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeaeaéHHOCTEN
['eitzenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE NPOLIECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBaHre  3aBUCUMOCTH  CONPOTHMBIIEHHMS — NOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIbI TOKA Yepe3 CBETOAUOJ OT HANPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMAapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amMmma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT maccol sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3/I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHYTpeHHEE CTpoeHHe
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3n4ecKui NPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopur B (POPMUPOBAHUU MPEICTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPHI M WX MPOEKUUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKH TpH TMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JI€pHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Dusnkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, paCIIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATH C  COLMAIbHBIMHU  HMHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYILETO (PU3HMUECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OOpPa30BaHUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEN, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICJCTBEHHBIE CBSI3M W AKTyaJIUu3HpOBATh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOIy4YeHUsI HHGOPMALIMK (PU3NYECKOTO COJAEPKAHMS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha ypokax (GU3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeaeniaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

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



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3MYECKOM TEopuu —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(s1B7IeHMI): MHEpIMANbHAs CUCTeMa OTCuU€Ta, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE MPOIECCHl U SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MOJIeKyJsipHOW (U3UKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMIOBOTO JABMKEHHS €T0 YacCTHULl, CBA3b JABJICHHS UAECAJIBHOIO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHneneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU 3JIEKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, WCIOIB3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YNPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IOJIs, PA3HOCTh MOTEHLMAIOB, 3JICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs, TIJIABJICHUE U KPUCTAIIIM3allUs], HAlPABIECHHOCTh
TEIUIONEPEAAYH, JIICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IOJTYYECHHOW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMpAaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIEHHWBATh A0OCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMAaTUYECKMX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pPa3HBIX pa3feyaoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HaHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIONIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHWM JOCTUKECHUI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIIOJIH30BaTh COBPEMEHHbIE WH(POpPMAIIMOHHBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMIO U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaylield npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MIOHUMATh POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMaTbHON
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIICKTPOJUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3MYECKON KapTHHBI MHpa B OOIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABIECHUN O PUPO/IE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KojeOaHus, MaTeMaTUYECKU MAasiTHUK, UACATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJWHAMUKUA U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



NEKTPUYECKOro  3apsiga, cwia Awmmepa, cuia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUS, HCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAJHMOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuja Amriepa, UHAYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pE30HAHC, UHTEep(PEepeHITUS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
ramMma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaN3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3UYECKHX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yjibTaram
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMIa 6€301acHOrO TPY/la IPU MIPOBEICHUH UCCIIEOBaHUH B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKkol MOJIeNbI0: HAa OCHOBAaHUM aHalM3a YCJOBUSL BBIOUPATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PAcUEThl HA OCHOBAHWU MMEIOIIUXCS JAHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOylolrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH 4YeJOBEKa, CBA3AHHOM C (PU3MUYECKHUMHU TIPOIECCaMU, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IudHble CrocoObl paboThl ¢ MHboOpManue Ghu3nIecKoro
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALNU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABaTEJIbHBIC YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJAJ KaXXIO0Io U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnsie IIpakruyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3zaen 1. HAYYHBINH METO/ IIO3HAHUS TPUPO/IbI
11 HayunsIit MeTO TO3HAHUS TTPUPOIBI 6 https://m.eds00.ru/PC1GBZ1VT
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JluHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Craruka TBEpAOTO TENa 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 https://m.edsoo.ru/IPPU75Z2CZ
Uroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHOKUHETHUECKOMN

3.1 15 1 https://m.edsoo.ru/GFRCERILS
TEOpHH
3.2 Tepmoaunamuka. TerioBble MaITUHBI 20 1 https://m.edsoo.ru/HD3D80Q61
A .
3.3 TPETATHRIC COUTONMIA BeIeCTRa 14 1 https://m.edso0.ru/IWB97NGVP
da3oBbIe NEPEXOAbI
Hroro mo pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24 1 https://m.edsoo.ru/WKWL98VW?2



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2

4.3 Toku B pa3nu4HbIX cpeax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM

51  Ousmueckmii MPaKTUKYM 16 16 ‘ https://m.edsoo.ru/A4JWDVJ97
Uroro mo pazneny 16
PesepBHOe Bpemst 10 ‘ https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrposbnsie  IIpakrunyeckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarauTHOE II0JIE 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE UHYKIUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Utoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHACCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6NG69R
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcaoBrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Uroro no pazaeny 5
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 KoprnyckynsspHO-BOJIHOBOW Tyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 dusuka aroma 5 https://m.edso0.ru/ZLJ435GQC
(0))
4.3 HBHKa ATOMHOTO Apa 1 5 https://m.edsoo.ru/Q4WLMHS9T

SJICMCHTAPHBIX YaCTHUL]



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

Uroro mo pazneny 25
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12 https://m.edso0.ru/RPXW8WN4N
Hroro no pazaeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPAKTUKYM 16 16 https://m.edsoo.ru/EL9ALAJIF
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
IPEIMETHOTO COJIEPYKAHMS U OIIBITa
7.1 JEATEILHOCTH, MPUOOPETEHHOTO MTPU 15 https://m.edso0.ru/PSCGRX7IW
u3ydeHuu kypea ¢puszuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PeszepBHOe Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I10 170 16
I[MTPOIT'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusnka — pyHaaMeHTaIbHAS
HayKa O IPUpOJIe

Hayunblii MeTOT TO3HAHUS U
METOBI HCCIIEIOBAHUS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TeOpHUs B
IpoLIecce MO3HAHUS TIPUPO/IBI.
HaOmronenne u SKCIIepuMeHT B
¢buznke

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

https://m.edso0.ru/4GD12L71X

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

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOII0THAs M OTHOCUTEIbHAS
MIOTPEHIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEIUYUH

https://m.edso0.ru/K3LOQI3CFT

MogpenupoBanue B ¢pusuke. Poib
1 MeCTO (PU3HKHU B
(hopMUPOBAHUHN COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDa, B
MPAKTUYECKON NeATEIbHOCTH
Iroaen

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

Mexanndeckoe OBUKEHUE.
Cucrema orcyera.

https://m.edso0.ru/QUQYCWDZP



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

OTHOCHUTEILHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a7a9n
MEXaHHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €r0 IIPOEKIMH Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. Cxkopocts. Ux
MPOEKLHUU Ha OCH KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE IPSIMOJIMHEWHOE
neukeHue. ['papudeckoe
OIKMCaHHEe PABHOMEPHOI'O
IPSIMOJINHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

CrnosxeHue nepemeieHnii u
ckopoctel. Pemenue 3agau

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JABMKCHUEC C ITIOCTOAHHBIM
YCKOpEHUEM

I'paduueckoe onucanue
MPSIMOJIMHEHHOTO JBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y cCKopeHue
CBOOOJTHOTO TaJICHHS.
3aBHCUMOCTBH KOOPJIMHAT,
CKOpOCTH, YCKOPEHHS OT
BPEMEHH U UX rpapuKu

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD



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

14

JIBm>keHHe Tenna, OpOIIeHHOTO
0] YTJIOM K TOPU30HTY

https://m.edsoo.ru/\W6B8TSPKM

15

KpuBosmHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCT.
Ilepuon u yacrora.
IlenTpocTpeMuUTENBHOE U MOTHOE
YCKOpEHHUe

https://m.edso0.ru/SGZQQF5H2

16

17

KonTponbhas padota no teme
"Kunemartuka"

[Tepsriif 3akoH HproTOHA.
WNHepuunanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENbHOCTH [ anumes.
Heunepuunanbabie cCTEMBI
OoTCUéTa

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L2

18

19

Cuna. PaBHOJEHCTBYIOIIAs CUJIA.
Bropoii 3akon HeroTona. Macca
B3aumoneicteue ten. Tperuit
3akoH HprotoHa

https://m.edso00.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIHMI cyneprno3unuu Cuil.
Pemenue 3aga4 Ha npuMEHEHNE
3akoHOB HproToHa

https://m.edso0.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBaJIEHTHOCTh
IPABUTALIMOHHOW ¥ HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna Ts5KeCTH M YCKOpEHHE
CBOOOJHOIO Ia/IEHUS

https://m.edso0.ru/36LBC4Z0QJ

23

JIBu>keHHE HEOSCHBIX TET U UX
HCKYCCTBCHHBIX CITYTHUKOB.
IIepBasg kocMHU4eCKask CKOPOCTb.
3akonsl Kemnepa

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

24

25

26

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupoaa u BusI
cu1 TpeHus. [IBuxkeHue B
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIbI
COIMPOTUBIICHUS CPEIIBI

JaBnenwne. [ mapocrarnyeckoe
napienue. Cuiia Apxumena

https://m.edsoo.ru/RV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOTIOTHO TBEPOE TEIIO.
ITocTynarensHOE 1
BpaIIaTeIbHOE TBUKCHHE
TBEPOTro Tena

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MoOMEHT CHITBI OTHOCUTEIBHO
ocu BpauieHus. [1neqo cuibl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tena. Y CIIOBUS PaBHOBECUS
TBEpAOro Tena. Bumbl
paBHOBECHS

Pemenue 3agau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.eds00.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHas pabora o Teme
"Ilnnamuka. CtaTuka TBEpAOTO
Tema"

https://m.edso0.ru/41HS90LZD

32

NMnynsc MmaTepuabHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
LlenTp macc cucremsl
MaTepHaIbHBIX TOYEK. Teopema
O JBMKCHHMM LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HI|I

33

I/IMHy.]H)C CHUJIbI U U3MCHCHHUC
HMITyJIbCa TeJa. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

https://m.edsoo.ru/AINJW80116

34

MoOMEHT uMItybca
MAaTepHaIbHON TOUKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTa UMITYJIbCa B
LEHTPaIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

38

Pemenue 3agau

PaGora cunbl Ha MajioM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThl CHIbl. MOIIHOCTD CHJTBI

Kunernueckas sHeprus.
Teopema 06 usmeHeHuu
KHHETUYECKOU SHEPTUU
MaTepuaIbHOW TOUKU

ITorennuanabHBIE U
HEMOTEHIIUATbHbBIE CHIIEI.

https://m.edso0.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo0.ru/N5QCCI1EIM

https://m.edsoo.ru/BHTO9W4CQO



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

IToTrenumanpHas SHEPTHUsL.
Bropas kocMudeckast CKOpOCTb

39

Tperbs KOCMUYECKast CKOPOCTD.

CBsi3b pabOTHI
HEIIOTCHIUAIBLHBIX CHJI C
N3MEHEHHEM MEXaHHMYeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAHEHUS MEXAHUYECKOU
SHEpPruu

https://m.edso0.ru/66P2WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuynnu nyist uaeanbHoOR
JKUJIKOCTH

https://m.edso0.ru/OIC610G5F

41

KonTponbhas padota no teme
"3aKOHbBI COXpPAHEHUS B
MexaHuke"

https://m.eds00.ru/SO90PC322

42

43

44

PazButue npencrasnenuii o
npupoie TerioTel. OCHOBHBIE
nonoxenus MKT. Tuddyzus.
bpoyHOBCKOE 1BMXKEHUE

Crpoenue ra3oo0pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep JBUKEHUA U
B3aNMOECHCTBHS YaCTHI]
BelIeCcTBa

Macca u pazMepsl MOJIEKYII
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnas
ABoraapo

https://m.edso00.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

Temneparypa. Temiosoe

45 https://m.edso0.ru/SDOFUFGIL
paBHoBecue. [lkana [enscus

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

g7 Vncanebif ras. Fasosbie https://m.eds00.ru/0LMOXOV4B
3aKOHBI

4g > papnenne Mennencesa- https://m.edso0.ru/7RAZ800MA4
Kianeiipona. Pemenue 3anau

49 AbcomroTHas Temmeparypa. https://m.eds00.ru/27RGL3V1G
3akoH J/lampToHa
H3ompornieccsl B UACaILHOM rase

50 C IIOCTOSTHHBIM KOJIMYECTBOM https://m.edso0.ru/UQ9SUVODW
BEILECTBA
I'paduueckoe npeacraBieHne

ol M30IPOIIECCOB: U30TEPMa, https://m.edsoo.ru/W1HC88PJ4
M30X0pa, u300apa

52 OcnoBHoe ypaBaenne MKT https://m.eds00.ru/E65TLSWXG

53 Pemenne 3agau https://m.edsoo0.ru/8U427H1YJ
CBs13b a0COTIOTHOM
TeMIepaTypsl

54 'CPMOMMHAMHHCCKOH CHCTEMBT https://m.eds00.ru/N6ETZ0LDZ
CO cpelHel KHHEeTHYeCKOU
SHEepruei MoCTynaTeIbHOro
TEIJIOBOTO JBMKCHHS €€ YaCTHI]

55 O6O6erHHe 1 cucTeMatr3ani https://m.edso0.ru/EDM5ZTZCY
3HaHui mo reme "OcHoBel MKT"

Bg  KOHTPOIBHAA paGoTa no Teme https://m.edso0.ru/LTSZALIQ7

"OcHoBbl MKT"



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7

57

58

59

60

TepmoauHaMuueckas cucTema.
3ajaHye BHEUIHUX YCIOBUM TSt
T/ cuctemsl. BHenHue u
BHYTPEHHHUE TTapaMeTpHhI.
[TapameTpsl T/] cuctemsl Kak
CpelHME 3HAYCHUS BEJTUYHH,
OIUCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpou3BojIbHas penaKcarus
TJI cucteMsl K TEMIIOBOMY
paBHOBECHIO

Mopenb uieanbHOro ra3a B
TepMOJANHAMUKE. Y CJIOBUS
IIPUMEHUMOCTH 3TOU MOJEIIH
YpaBHenue Menzeneena-
Kianeiipona u BeipaxkeHue 1is
BHYTPEHHEHN SHEPrUU

https://m.edsoo0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

https://m.edso0.ru/TZJUGWSMZ

61

BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
HJ1eaIbHOrO Tasa.
KBazucratnueckue u
HECTAaTUYECKUE IPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DOnemeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienue
paboTsI 1o rpaduky nporecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1



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

63

Temnonepenaya kak crnocoo
W3MEHEHHUS BHYTPEHHEH SHeprun
TJI cuctempl 6€3 COBEPIICHHS
paboThl

https://m.edsoo.ru/BDN5GEKP7

64

KonBeknus, TermionpoBogHOCTb,
U3JIy4eHue

https://m.edsoo0.ru/QM4TOETS8

65

KommdecTBO TEIIOTHI.
TennoéMKOCTh Tela. Y aelbHas 1
MOJISIPHAS TEIUIOEMKOCTH
BeIlleCTBA. Y AeIbHAs TEII0Ta
CrOpaHMs TOIJIMBA

https://m.edsoo.ru/RQASBF90Q5

66

67

Pacuér xonuuecTBa TEMIOTHI ITpU
TemIoneperaye
[Tonsarue 00 aquabaTHOM

npouecce. [lepBslii 3aKoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/B4NQ2B026

https://m.eds00.ru/SQXBMXFYN

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHHUS
BHyTpeHHeN sHeprun T]]
CHUCTEMBI

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

69

Bropoii 3ak0H TepMOIMHAMUKHN
U1 pAaBHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTtumocTs NpUpoIHBIX
IIPOLIECCOB

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

70

[TpuHIUIIBI AEHCTBUS TETITOBBIX
mamvH. KITJ]

https://m.edsoo.ru/Z25PJPKKU



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3Hauenue KIIJ1.
uxn Kapno

https://m.edso0.ru/QATFSEOKO

72

73

74

Pemenue 3agau

OKOJIOTHYECKHE aCIIEKThI
HCIIOIL30BaHMUS TEIJIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHUE OKpYKaroen
cpelbl

Pemenue 3agau

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

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edso0.ru/UYVV9T878

75

O00011IeHrE U CHCTEMATHU3ALIHS
3HAHUH I10 TEME
"TepmoauHamuka. TernnoBbie
MaIInHbI"

https://m.edsoo.ru/A6UQLWI1EB

76

77

78

KonTponbhas padota no teme
"Tepmoaunamuka. TernnoBbie
MaluHb!"

[TapooGpazoBanue u
KoHJeHcanus. Vicnapenue u
KHTIeHHe. Y IenbHas TeIIoTa
nmapoo0pa3oBaHus

HacgImieHHbIe ¥ HEHACHIIIEHHEIE
napsl. KauecTBeHHas
3aBHCHMOCTD INIOTHOCTH H
JaBJICHUA HACBIIICHHOI'O Hapa oT
TeMIepaTypsl, UX
HE3aBUCUMOCTEL OT 00BhEMA
HACBIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATyPhI

https://m.edsoo.ru/X4AG7PJVJ

https://m.edsoo0.ru/W4505S1GQ

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

KHIICHUA OT AAaBJICHUA B
KHNIKOCTH

79

80

BitaxxHocTh BO31YyXA.
AOCOJIFOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTD

Pemrenue 3amau

https://m.edsoo.ru/QRQNGWOZ8

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno. Kpucrammyeckue
u amop(HbIe Tesna. AHU30TPOIUS
CBOWCTB KPUCTAJIJIOB

https://m.edsoo.ru/YCMZ29)GZ

82

[nnaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TEmaoTa NiaBJICHUs.
Cybmumarust

https://m.edsoo.ru/WYH1C81KN

83

84

85

Jlebopmaruu TBEPAOTO TEA.
Pactsoxenne u cxxatue. Cour.
Mopyns FOnra. [penen ynpyrux
nepopmanuit

TernmoBoe pacmpenue
KUAJIKOCTEN U TBEPIBIX TEIL.
AHTapMOHH3M TETUIOBBIX
KOJIeOaHUM YaCTHI] BEIIECTBA

[Ipeobpa3oBaHue YHEPTUU B
(ha3oBBIX Mepexoaax

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

https://m.edsoo.ru/1IR1740Q0N

https://m.edsoo.ru/UUJQYTXYF

86

VYpaBHeHUE TEIIOBOTO OanaHca

https://m.edso0.ru/5CV1IKKTMW

87

88

Pemenue 3agau

[ToBepXHOCTHOE HaATSKEHNE.
Kanunnsapuseie siBienus.
JlaBiieHrE O UCKPUBJIIEHHOM

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

https://m.edsoo.ru/Z9FYJNI4U



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

MMOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlamiaca

89

O06o001IeHNne U cUCTeMaTU3AIUS
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemecTBa. @a3oBble
nepexopl"”

https://m.eds00.ru/V3TS29GT9

90

91

92

93

94

KontponbHas pabora no teme
"ArperaTHble COCTOSIHUS
BeulecTBa. PazoBble nepexoan"”

DnekTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUI
3apsan. JIBa BUJa 3JIEKTPUUECKUX
3apsAnoB. [IpoBoHUKY,
TUDJICKTPUKU U
MIOJIYTIPOBOTHUKH
DNeMEeHTapHBIN 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa
B3aumoneicTeue 3apsI0B.
Toueunsle 3apsiabl. 3aKOH
Kynona

Pemenue 3agau

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edso00.ru/QJTVE6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

Onexrpuueckoe none. Ero
JIEWCTBUE HA DIIEKTPUUYECKHE
3apsIbl

HanpsxénaocTts
anekTprueckoro nos. [IpoOHbIit
3apsan. JInHUM HanpsKEHHOCTH

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

AIEKTPUUYECKOTO TOJIS.
OaHOPOAHOE IIEKTPUIECKOE
noJie

97

IToTeHmaabHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.
Pa3HocTh MOTEHITNATIOB U
HanpspKeHUe

https://m.edsoo.ru/QJ4AHEFATR

98

[ToreHnumanpHas 3HEprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JIEKTPOCTATUYECKOTO MOJIA

https://m.edsoo.ru/Y ODNX8N9Z

99

100

CBs13b HANPSHKEHHOCTH TIOJIS U
Pa3HOCTHU MOTEHIIUAIOB JIJIS
3JIEKTPOCTATUYECKOTO OIS
[TpunHMn cynepno3uun
AICKTPUICCKUX TOJICH

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/WS1GYR413

101

Pemenue 3agau

https://m.eds00.ru/2630Y5063

102

103

104

[Tone Toueunoro 3apsana. [ome
PaBHOMEPHO 3apsHKEHHOM cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0bséMy mapa. I[lone
PaBHOMEPHO 3apsHKEHHOU
OCCKOHEYHOM IIOCKOCTH
[IpoBoaHUKY B
ANEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsiOB

https://m.edso00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38

JIMDIEeKTpUKY U

105 MTOJTYITPOBOJTHUKH B https://m.eds00.ru/3G6DWKG2I
3IEKTPOCTATHYECKOM I10JI€
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOpa. DICKTPOEMKOCTh https://m.edsoo.ru/GHLGD83X7
IJIOCKOTO KOHACHCATOPA

107 Hapauebrioe coeueie https://m.edsoo.ru/60WN2ZDH8
KOHJICHCATOPOB

108 HocnenosateisHoe coenuHeHHC https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHEPIHS 3APTKCHHOTO https://m.edso0.ru/SW376XS21
KOHJICHCATOpa

110 Pewenue 3amau https://m.edsoo.ru/NLHAFI8YY
JIBr>keHUE 3apsKEHHOM YacTULIbI

111 B OJHOPOJHOM 3JICKTPUIECKOM https://m.edsoo.ru/9PGVSYIWG
moJie

112 Pemenue 3amau https://m.edsoo.ru/UXITUSMXW
O06001IeHre U CUCTEMATU3 A

113 3HAHUU 10 TeMe "DIIeKTpUIECKoe https://m.eds00.ru/QCIRPYCGA
mose"

114 Konrpopras pabora no Teme https://m.edsoo.ru/WRQGZBRF7
"OnexTpuueckoe noiue"
Cuna toka. ITIocTOSHHBIN TOK.

115 ¥/ CHOBH CYIIECTBOBAHHS https://m.edsoo.ru/L8L EAKUV5
MTOCTOSTHHOTO 3JICKTPHYECKOTO
TOKa

116 Mlcroummin Toka. Hanpsikeiiiie https://m.eds00.r/RUFC4YTDO

BJIC



https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO

3axon OMa 11 yyacTKa LEenu.

117 https://m.edso0.ru/64VZXZ2GP
DIEeKTPUYECKOE COTIPOTUBIICHNE
3aBUCUMOCTb COIIPOTUBIICHUS

11g  O/HIOPOAHOTO TIPOBOAHMIA OF https://m.eds00.ru/KE2FEN35X
€ro JUIMHBI U TUIOMIATN
MOTICPEYHOTO CEUCHUS

119 ¥ ACIILHOE CONpOTHBIIEHHE https://m.edsoo.ru/Y4ZTZRZAI
BenecTBa. Perenue 3anau
ITocnenoBarenbHOE,

120 napajuieJIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHCHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aeKTpUUecKux 1enei. [Ipapuma https://m.edsoo.ru/OQH1PIPRF
Kupxroda

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

123 Pabora szexTputieckoro Toka. https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pemenue 3amau https://m.eds00.ru/R6JHOGRY6
MoIIHOCTb NEKTPUUYECKOTO

125 ToKa. TennoBas MOIIHOCT, https://m.edsoo.ru/CONEPSIIH
BBIICTIsIEMAast Ha PE3UCTOPE

126 Pemenne 3agau https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHKA TOKA
3akon Oma 15 TOJTHOM

128 (3aMKHYTOI) 2JIEKTPUYECKON https://m.edsoo.ru/XQP3R9DK4
LEIH

129 Pemenne 3agau https://m.edsoo.ru/XDAVLS3JL



https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL

130

MoniHoCTh HCTOYHHUKA TOKA

https://m.edsoo.ru/OWH205J0S

131

132

KOpOTKOG 3aMbIKaHUEC

Konpaencarop B uenu
MOCTOSIHHOTO TOKa

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

133

134

135

Pemenue 3agau

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau nmo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

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

https://m.edso0.ru/5175121DC

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3agay no reme

"IIoCTOSIHHBIN MEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

140

O00011IeH1E U CUCTEMATHU3ALIMS
3HaHui 1mo reMe "TloCcTOSHHBII
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no Teme
"IIoCTOSHHBIN IMEKTPUUECKUI

TOK"

DnexkTpuyeckas IpoOBOJUMOCTb
pa3IUYHBIX BEIIECTB.
DNeKTpUYeCKuil TOK B MeTaax.
CBepXIpoBOIMMOCTh
DneKTpUUeCcKUi TOK B pacTBOpax
U pacIiaBax 3JIEKTPOJIUTOB.
3akonsl Qapanes s
AJIEKTPOJIH3a

https://m.edsoo.ru/WXUI1LRUC5

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

https://m.edsoo.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE



https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE

141

DNEeKTPUYECKHUM TOK B razax.
[Tnazma

https://m.edsoo.ru/MEDWMLCJ6

142

143

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHubie npuGopsl
DJIEKTPUUYECKUIN TOK B
HOJTYyIIPOBOTHUKAX

https://m.edsoo.ru/HNIAJ5B73

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

144

[TomynpoBOTHUKOBBIE PUOOPEI

https://m.edsoo.ru/EKLROQTDAX

145

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue cuiibl TOKa 1
HAIPSDKCHUS B 1IETTH
MOCTOSIHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX U IU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" HIIH
"3HaKOMCTBO C IUPPOBOIA
nabopaTopuei 1o hu3mukKe.
[Ipumeps! u3mepeHus
(bu3MYECKUX BEIUYUH MPU
MTOMOIITH KOMITBFOTEPHBIX
JTATYNKOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH cKOopocTH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUsl IpU
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JIBHKEHUU 110
HaKJIOHHOM TJIOCKOCTH" WK
"ccnemoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y610



https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBH>KEHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus
CBOOOHOTO TaieHus " WIn
"N3y4yeHue qBUKEHMS TENA,
OpOIIEHHOTO TOPU30HTAIHHO"

https://m.edso0.ru/87JADYSZ2

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO" WK
"UccaenqoBaHue 3aBUCUMOCTH
neproja ooparieHus
KOHMYECKOT0 MasiTHUKA OT €Tr0
napameTpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue
PaBHOIECHCTBYIOLIEN CUIIBI ITPU
JBYKEHUH OpycKa [0 HaKJIOHHOM
miockoctu" min "llpoBepka
THUIIOTE3bI O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHUS OpycKa 1o
HAKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0
Macchl”

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U

151

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MpYXUHE U PE3NHOBOM 00pa3slie,

https://m.edso0.ru/UL391C40D



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

152

oT ux nedopmanuu’ uim
"U3y4yeHue IBUXKEHUS CUCTEMBI
TeJ, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOMN Yepe3 JErKuil
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue kodddunreHTa
TPEHHUS 110 BEIMYUHE YTIIOBOTO
Kod(pduimeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIOKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM
KOd(QPHUIHEHTOM TpeHHS" HITH
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly C TpeHueMm"

https://m.edsoo.ru/78PFNYOAZ

153

154

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPIOTO TEIA,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBanue
KPOHILTENHOB U PACUYET CUI
ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETro MIonaab Onops"

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mMepenue uMmIynbca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mepeHue cuilbl ATy,
CKOpPOCTH MOJEIN

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

3JEKTPOMOOUIISL U MOIIIHOCTH
cunbl Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca Tefia C
UMIYJbCOM CHJIbI" WIIH
"HccnenoBanue coxpaHeHUs
HMITYJIbCA TIPU YIIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3mMepeHue KHHETUYECKON

SHEPIUU Tella 110 TOPMO3HOMY
"

IIyTH

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
npoiiecca (PEKOMEHI0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" unu "Hzydenue
HM30XOPHOIO Mpolecca uiu
"N3y4yeHne n3o00apHOTO
nporecca" unm "[IpoBepka
ypaBHEHUS COCTOSHUS"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHon
TEIUIOEMKOCTH" TN
"UccnenoBanue npolecca
OCTBIBaHUS BellecTBa' UM
"HccnenoBannue aqnabaTHOro
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO

https://m.edso0.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEN"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Niu
"N3mepeHue yaenbHON TEeNI0ThI
IJIaBJICHUA Ibaa" WIn
"N3y4yeHue CBOMCTB
HACBIIICHHBIX NTapOB" WU
"U3mepenue abCcoTOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl [1apoB B [TOMEILEHUN".
N3mepenue ko dummenra
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZA5PMD07

158

159

du3nuecKuil MPakTUKYM 110 TeEMe
"HaOuroieHre peBpamicHust
SHEPIUHU 3aPSHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIY4eHHS CBETOANO A" W
"N3y4yeHne npoTeKkaHus TOKa B
LIETIH, COJIepIKAILEH
KOHJIeHcaTop" uimn
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEIOBATEIIFHOM COCTMHEHUN
KOHJIEHCATOPOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

"N3mepeHue yaenpHOoro
CONPOTHUBJICHUS IPOBOTHUKOB"
ninu "Ucciaenosanue
3aBHUCHUMOCTH CHJIBI TOKA OT
HaAMPSHKEHUS U1 JIaMITbl
HakaJuBaHUs"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoiusa" uim
"U3mepenue 3apsna
OJIHOBAJICHTHOI'O MOHA'" WJIN
"UccmenoBanue 3aBHCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl" wiu "CHatue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKHU Auoaa"

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

161

162

163

PesepBHeIi ypok. O000IICHHE 1
CUCTEMAaTH3aIHsl 3HAaHHUH 110 TeMe
"KunemaTtuka"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"Tunamuka"

PesepBHelit ypok. O6001IeHNE U
cucTeMaTHU3alus 3HaHUH 10 Teme
"Craruka TBEpAOro tena"

https://m.edsoo0.ru/LQO93M5SQ

https://m.edso0.ru/S7CS1IUFMI

https://m.edsoo.ru/XVUMKRX6N

164

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTHU3alus 3HAHUIA TI0 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

https://m.edso0.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2

165

166

PesepBHelit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKHHETHYECKON
Teopun"

PesepBHelil ypok. O000IICHHE 1
CHCTEMAaTH3alMsl 3HaHUH 10 TeMe
"Tepmonunamuka. TenaoBbie
MaIIrHbI"

https://m.edsoo.ru/3PBKBKI16D

https://m.edsoo.ru/IZZC67VF1

167

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSTHUS
BemiecTBa. Ma3oBbie nepexoabl”

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

168

PesepBHeIil ypok. O000IICHHE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"JnexkTpuueckoe mose"

https://m.edsoo.ru/URWB5CULE

169

170

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3alus 3HAaHHUA TI0 TeMe
"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16

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

https://m.edsoo.ru/WZ02PRIG1



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

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypPChl
padoTsI padoThbI
BzaumopeiicTBrue NOCTOSSHHBIX
a 0 OBOJTHUKOB C

1 MArHHTOB H IPOBOATMIOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTtHoe 1osie.
I'mnote3a Ammepa
BexTop MarHuTHOM WHIYKITUH.
IT

2 PHHIn cynepni)munn 1 https://m.edsoo.ru/0YNNE57SO
MarHUTHBIX ToJiel. JInaum
MarHUTHON WHTYKITUU
M

3 ATHHITHOC TOJIC POBOMHHKA © 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena

A N

4 Chua Amrepa, ¢€ HanpasieHue 1 https://m.edsoo.ru/1JEDF5HEN
U MOJTyJTb

5 Pemenne 3amau 1 https://m.edsoo.ru/RSOPKEZP4
[Tpumenenue 3akoHa Ammepa.

6 DIEKTPOU3MEPUTENBHbIE 1 https://m.edsoo.ru/5A2ACKSRB
prOOpbI
Cuuia Jlopenua, eé
HAPaBIEHUE U MOIYJb.

7 JIBrkeHME 3apsKEHHON 1 https://m.edso0.ru/6MB8YZ8TN
YaCTHUIIBI B OHOPOTHOM
MarHUTHOM TI0JIe

8 Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 Pabora cuiel Jlopenma https://m.edsoo.ru/MTHD23745



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

10

Pemenue 3amau

https://m.edso0.ru/GH8JAPHBQ

MarsauTHOE 110JI€ B BCIICCTBC.

11 DeppoMarHeTuKH, rnapa- u https://m.edsoo.ru/W7HGQBK70
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBa

12 (eppomarHeTHKos. https://m.eds00.ru/960J4E47D
[Ipumenenue
dbeppoMarHeTUKOB
P

13 | CHICHHE saAad HO,,TeMe https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe noJje

P

14 » CILICHHE 31T TIO TEME https://m.edso0.ru/MPCUALFIM

MaruutHoe noje

SIBneHne ANeKTPOMarHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHON WHTYKITUU

16 OJ1C unayKIMMN https://m.edsoo.ru/8TLELGTJZ
3 .

17 QKO SICKTPOMATHITHOH https://m.edsoo.ru/7TEOPOGAR3
nHaykuu Papanes
B .

18 HXPEBOT SICKTPHACCROE MO https://m.edsoo.ru/IONVHO1NK
Toxu dyko
O/J1C nHAYKIMH B IBHKYIIUXCS

19 https://m.edsoo.ru/X00I13RAA1
MIPOBOJIHUKAX

20 Penrenne 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenua https://m.edsoo.ru/GIRNARYL9
NunykTtuBHOCTE. Karynika

22 WHIYKTUBHOCTH B IETIH https://m.edsoo.ru/37WBAJCTF

INOCTOAHHOI'O TOKa



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF

23

SBnenue camounaykiuu. 3/C
CaMOUHTYKITHH

https://m.edsoo.ru/99CECGMBH

24

25

3H€pI‘I/I$I MAarduTHOI'O IIOJIs1
KaTYIIKUA C TOKOM.
DIIEKTPOMArHuTHOE I0JIe

Pentenue 3anau

https://m.edsoo.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IeHNE U CUCTEMATHU3ALHS
3HAHWUH 10 TEME
"OnekTpoaguHaMuka"

https://m.edsoo.ru/WZCM1SBLO

27

28

29

KonTtponpHas pabora o Teme
"OnexkTpoauHaMuka"

Konebarenpuas cucrema.
CB00OOIHBIE KOJIEOAHUS.
lMapmonnueckue konebanus

Kunemarnueckoe u

JANHaAMHUYCCKOC OIMMCAHUC
KoJIeOaTeIIbHBIX JIBHOKEHU

https://m.edsoo.ru/N9QLKI145Y

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

30

31

DHepreTu4yecKkoe ONnucaHue.
BriBog tuHaMuueckoro
ONMUCaHUsl TAPMOHUYECKHUX
KoJIEOAHHH U3 UX
SHEPreTHYECKOro 1
KHHEMATHYCCKOTO OIMMCaHMS

Awmmuintyna u ¢aza xonebanui

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon 1 yacTora KoJIeOaHUH.
[Teprom ManmbIx CBOOOIHBIX
Kone0aHuii MaTeMaTHYECKOTO
MasiTHUKA. [leprno cBOOOTHBIX

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

KOJICOAHUH TPYKHUHHOTO
MasiTHUKA

33

34

3aryxaromue KoieOaHus.
BrinyxeHubie KonebaHus.
Pe3onanc

ABTOKOJIEOaHNSA

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

35

Pemenue 3amau

https://m.edsoo.ru/XPWCJI9CPJ

36

37

38

VYpok-koHbepeHus
"MexaHnnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU I10 TEME
"Mexanndeckue KoieOanus"

DNEeKTpOMarHuTHBIC
koJiebanus. KonedarenbHbIi
KOHTYD

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Csi3b
aMIUIMTYABI 3apsaaa
KOHJIEHCATOpa ¢ aMILIUTY 101
CHJIBI TOKA B KOJieOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHMsI SHEPTUU B
AOeILHOM K0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxaromue

OJICKTPOMAardiuTHBIC KoJICOaHHS.

BrIiHyX1€HHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

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



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

42

IIepemennslii TOK. Pe3ucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOTI0 TOKa

https://m.eds00.ru/OG6JOHTOD

43

44

45

KaTYH_IKa HHAYKTHUBHOCTHU B
eIy NnEpeMCcHHOro TOKa

3akoH Oma 1l 3JIEKTPUYECKOM
IIENH IEPEMEHHOTO TOKa

MOoUIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUIILI TOKA U
HaIPsHKEHUS

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

https://m.edsoo.ru/P1FZDISQV

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

46

Pe3oHnaHC B y1eKTpUYECKOU
LenH

https://m.edsoo.ru/AYQWXESRA

47

48

49

50

Pemenne 3amau

NneanpHbIi TpanchopmaTop.
IIpousBoacTBO, Nepenaya u
noTpedeHne MEeKTPUIECKON
JHEpPrUuu

OKOJIOTUYECKUE PUCKU TTPU

IMPOU3BOACTBE JJICKTPOSHECPIUH.

KynbpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUU B
IOBCEIHEBHOMN XKU3HU

Pemenue 3amau

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

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

52

Pemenue 3agau

O000111eHUE U CUCTEMATU3ALMS
3HAHUH 110 TEME

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

https://m.edsoo.ru/I6YYY79EQ



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0

"DIeKTpOMarHuTHbIE
KojeOanus"

53

54

Mexanunueckue BOJIHEL.
XapakTepucTUKu
MEXaHNYECKHUX BOJIH

CBoiicTBa MEXaHUYECKHUX BOJIH

https://m.edsoo.ru/OP6YANBXC

https://m.edso00.ru/4S5QXKBUX

55

3ByK. XapaKkTEpUCTUKH 3ByKa

https://m.edsoo.ru/UEH3ZVKKYV

56

57

WNHdpa3Byk 1 yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKPYKarOILEeH Cpebl

Pemenue 3amau

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

https://m.edso0.ru/SWQOHEYAJ

58

ONEeKTPOMarHUTHbIE BOJIHBI.
N3nyyenune 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

60

61

62

3HCpFI/I$[ 3JI€KTpOMaFHI/ITHI>IX
BoJiH. CBolicTBa
BJICKTpOMaFHI/ITHBIX BOJIH

[IIkana 371€eKTPOMAarHUTHBIX
BoJIH. [Ipumenenne
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHUMIIBI paIOCBA3U U
TelneBuaAcHU. Pagponokanms.
DIIEKTPOMarHUTHOE
3arpsi3HEHUE OKpPYXKarolen
cpenbl

KonTpomnpHas pabota o Teme
"Koaebanus 1 BOIHb"

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

https://m.edso0.ru/NJT16HVEI



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo.ru/KERDTMZWV

64

65

66

67

68

Pemenue 3agau Ha npuMeHEHUE
3aKOHA NPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBETa

Ortpaxenue cBera. [Lnockoe
3epkaio. Cepuueckoe 3epkano

[Ipenomnenue cBera.
AOGCOTIOTHBIH U
OTHOCHUTEIIbHBIN MOKa3aTeilb
npenomienus. [loaHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPAXKEHUS

Pemenue 3a1ay Ha IpuMeHEeHHE
3aKOHOB OTPAKECHUS U
MPEJIOMJIEHUS CBETA

Xox J1y4eil B Ipu3Me.
Hucnepcus cera. CroxxHbIN
coctaB Oenoro cBera. L[Bet

https://m.edsoo.ru/3H2Y L4R4I

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

69

JInn3el. POKyCHOE pacCTOsIHUE
" OIITHYECKas Cujia JIMH3bI

https://m.edso00.ru/SXWYEXTXM

70

71

[TocTpoenue nzo0pakeHuii B
JIMH3aX ¥ UX CUCTEMax.
VYBennueHue JTMH3bI

Pemenne 3ama4d Ha MMOCTPOCHUC

H306pa)KeHHfI, MoJIy4a€MBbIX C
IMOMOIIBIO JIMH3

https://m.eds00.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX



https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX

72

I'ma3 xak onruueckast cucreMa

https://m.edsoo.ru/OVMKI19EZ

Pemenue 3anau. [Ipenenst

73 IPUMEHUMOCTH https://m.edsoo.ru/OENIDYBRZ
TEOMETPHYECKOMN ONTHUKH

74 (CKOpOCTB CBETA I METOLbI ce https://m.edsoo.ru/UCGBDSEVT
HU3MEPEHHS

75 Hucnepcus ceera https://m.edso0.ru/1VIIZOF05

76 HNuTtepdepenius ceera https://m.eds00.ru/ZQB6756KE
KorepeHTHBIC HCTOYHUKH.

7 VYcnoBust HaOMIOACHUS https://m.edso0.ru/HIXX3P5WN
MaKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue naTepdepeHun https://m.eds00.ru/111ISQL6DM

80 Judpakus ceeTa https://m.edsoo.ru/KPOD2N63D
Judpakimonnas pemerka.

81 VcioBue HAOIIONEHNS TIIaBHBIX https://m.edso0.ru/V7S3Y95TQ
MaKCHUMYMOB

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

83 HonepetrocTh CBETOBbIX BOTH. https://m.edsoo.ru/TWKJIKW3NH
ITonmapuszanus ceera

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

85 CBETOBBIC SABJICHHS B IPUPOIE https://m.edsoo.ru/VJW9IR3ES

86 ObobmeHue | cHCTeMAT3 AT https://m.eds00.ru/ZQ1IZ7TMYC
3HaHui o teme "OnTuka"

87 Kontponkras padora no reme https://m.edsoo.ru/WMVM1ARQU

«OnTuka



https://m.edsoo.ru/OVMKI19EZ
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https://m.edsoo.ru/WMVM1ARQU

88

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.
3aKOoHEBI QJICKTPOAUMHAMUKHU U
IIPUHIUIT OTHOCHUTECIBbHOCTH

https://m.edso0.ru/GT085PL40Q

89

IToctynatel ciennaibHON
TEOPHUH OTHOCUTEIBHOCTH

https://m.edso0.ru/S5VL5W7WK

90

[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBail. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ame/yieHre BpEMEHU U
COKpAIlleHUE JITTHHBI

https://m.edsoo.ru/7ZFTX1X84

91

DHeprus U UMIYJbC
PENSITUBUCTCKON YaCTUILIbI

https://m.edsoo.ru/GPUPD6117

92

93

94

CBs13bp Macchl ¢ SHEPTUEH U
HMITYJIbCOM PESITUBACTCKON
YacTULIBI. DHEPIHsl MOKOs

PaBHOBecHOE TerIoBOE
U3JIy4YEHHUE

3akoH cMemieHns Buna

https://m.edso0.ru/UOC7GTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

95

96

I'unmore3za M. Ilnanka o
kBaHTax. ®oTOHBI

DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/RW82CYU89

https://m.edso0.ru/14SLL.OJ97

97

®dotorpdext. OnbiTer A. T'.
CroneroBa. 3aKOHBI
dboTtoarddexra

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
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98

VYpaBHenue DiHIITEHA 17151
dotoaddekra. "KpacHas
rpaauia” Gorodddexra

https://m.eds00.ru/DOQYSU4GM

99

100

Hasnenue cBera. OnwiTe [1. H.
JleGenena

BoiHOBEIE CBOIICTBA YaCTUIL

https://m.edsoo.ru/1746VVP412

https://m.edsoo.ru/UMEW9AQOCE

101

Boumnsl ne bpoins. JlnuHa
BOJIHBI Jie bpoiiis u pazmepsl
o0JacTu JToKaIU3aIuH
JBUKYIICHCS YaCTHIIbI

https://m.edsoo.ru/MVA3A30Z0

102

KopmyckynsipHO-BOITHOBOM
JyaJn3m

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

103

104

105

Judpakius 37eKTpPOHOB Ha
KpUCTaJlIax

Crneuuduxa usmepeHuii B
Mukpomupe. COOTHOLIEHUS
HEOIPEIETIEHHOCTEN
[eiizenbepra

Pemenue rpadguueckux 3agau

https://m.edsoo.ru/XH242PNOK

https://m.edsoo.ru/BMLQCWUGS

https://m.edsoo.ru/D207BTWDJ

106

107

108

Pemenue pacuéTHbix 3amaq

KonrponbHas pabora no
temaMm: "OcHoBbl CTO",
"KopmyckyJsspHO-BOITHOBON
nyanuzm"

OIIBITEI IO UCCIIETOBAHUIO
cTpoeHus aroma. [lnanerapHas
mojenb atoma Pesepdopaa

https://m.edsoo.ru/ZUBH25VJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK1

109

IToctynatel bopa

https://m.edsoo.ru/SWV5SUN8J
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https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J

110

Bunei ciektpos. Ciextp
YPOBHEH 3HEPTUU aTomMa
BOJIOpOJIA

https://m.eds00.ru/T6T3FTQ6Y

111

112

CroHTaHHOE B BbBIHYKACHHOC
H3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozens sapa
I'eitzenOepra-MBanenko. 3apsi
Y MaccoBOE€ YUCIIO sIpa.
N3otonsl. PagnoakTHBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paIuOAKTUBHOTO
pacrnaga. CBoiicTBa
MOHHM3UPYIOIIETO U3TY4YCHHUS.
BrnusiHue pagnoakTHBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jlozumetpust

https://m.edso0.ru/8QM2PG4JI

115

116

DHeprus CBI31 HyKJIOHOB B
anpe. Anepusie cuibl. edexr
Macchl sapa. SnepHeie
peakuuu. SaepHble peakTopsl.
[Tpo6GrieMb! ynpaBisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHSA AIEPHON SHEPTETUKHU

Mertonbl peructpanuu u
HCCIIETOBAHUS DIIEMEHTAPHBIX
yactull. DyH1aMeHTaIbHbIE
B3aUMOJICCTBUS. bapnoHHl,
ME30HEBI U JIEITOHEI.

https://m.edsoo.ru/Y OQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiarooHHas
MOJIETIb aAPOHOB

117

®du3suKa 3a npeaeaaMmu
CranpaptHoit monenu. Témuas
MaTepusi U TEMHasi SHEPTHUS.
EnuncTBO nsnueckoit
KapTHUHBI MUPA

https://m.edsoo.ru/A6IW5WE4Z

118

119

Dransl pa3BUTUS aCTPOHOMUHU.
3HaueHue aCTPOHOMUU

[TpMEHHMOCTh 3aKOHOB
bu3uKH U1l O0BSACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTOIBI
ACTPOHOMHYECKUX
HCCIICIOBaHUM

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

120

121

122

123

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHas acCTpOHOMHUS

Bup 3Bé31H0T0 Heda.
CozBe3aus, spkue 3BE37pbl,
IIJIAaHETHBI, UX BUIUMOC
JBH)KCHUEC

Comaneunas cucrema. CoJHIie.
CoaHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosHua u
3BE3]

3BE3bI, X OCHOBHEIE
XapakTepUCTUKH. Jlnarpamma

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1IXHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

"CHeKTpaJbHBIN Kilacc —
CBETUMOCTD"

124

125

126

127

128

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

Buytpennee ctpoenue 3BE311.
CoBpeMeHHbIE MPEICTABICHUS
O TIPOUCXOKJICHUH U YBOIOLINHI
ComnHia u 3BE3]1. DTanbl )KU3HU
3BE3N

Muineunsiii [1yTe — Hama
I'amakTtuka. TuIbl rajgakTHK.
YeépHble IBIPHI B siApax
rajlaKTHK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xab60ma.
Teopust bosbIoro B3phIBa.
PenukroBoe uznyuenue

MacmrabHasi CTpyKTypa
Bcenennoii. MeTaranaktuka

https://m.edsoo.ru/IF3TMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edso0.ru/XTCIKQGX4

129

130

Hepeménnpie nmpobiembl
aCTPOHOMUHU

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
MarHUTHOTO TIOJISl TOCTOSIHHBIX
marautoB" wiu "HccinenoBanne
CBOICTB peppOoMarHeTukoB"
nii "HUccaenoBanue eHCTBUS
IIOCTOSIHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/\WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

131

132

133

134

135

136

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmmnepa" wim "M3ydyenue
3aBUCUMOCTH CHJIBI AMIiepa OT
cuibl Toka" wim "OnpeneneHue
MarHUTHOM MHAYKIIMH HA
OCHOBE U3MEPEHUS CUJIbI
Awmrmepa"

Ouznyeckuii NpakTUKyM IO
TeMme "UccienoBanue IBICHUA
AJIEKTPOMATrHUTHON UHAYKITUU"
unn "OnpeneneHne HHAYKIIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Ouznyeckuil MpakTUKyM IO
TeMme "UccienoBanue IBICHUA
camouHaykiun" wim "Coopka
MOJIEJNIN 3JIEKTPOMArHUTHOTO
reHeparopa"

Pu3HUECKU IPAKTUKYM I10
teme "M3mepenue nepuona
CcBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB"

Pu3HUECKU IPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKe"

Pu3HYECKU IPAKTUKYM 110
teme "HccnenoBanue

https://m.edsoo0.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGUBIKA

https://m.edso0.ru/SISHWUJFI

https://m.edsoo0.ru/LNOY8MGT9



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9

137

138

139

MEPEMEHHOT0 TOKA Yepe3
MOCIIeI0BATEIbHO
coeTuHEHHBIE KOHIEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LICTIH
IIEPEMEHHOT0 TOKa"

DuU3nYeCKUi MPAKTUKYM I10
teMe "M3ydyeHue napameTpoB
3BYKOBOI BOJIHBI"

Pu3nYecKuil IPAKTUKYM 110
teme "M3Mmepenue nokazaresns
MIPEJIOMJIEHUS CTEKJIa" WIH
"ITonydyeHue n300paxxeHus B
CHUCTEME U3 IUIOCKOI0 3epKajia U
JTUH3BL"

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha
IpUMepe KUJIKUX JINH3)" UIn
"Uzmepenue GhokycHOTO
PacCTOSIHUS PACCENBAIOIINX
auH3"

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

https://m.edsoo.ru/PSFJZF82U

https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYECKUN IPAKTUKYM I10
teme "HaGmonenue

T pakuu, UHTEpPEepeHInu 1
noJisipu3anuu ceera”

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

141

142

143

144

PuU3NYECKUN IPAKTUKYM 110
teme "OnpenesieHue UMITYJIbca
Y DHEPTUU PENIITUBUCTCKUX
yacTull (o pororpadusm
TPEKOB 3apsKEHHBIX YacTHUIL B
MarHuTHOM T1oJ1e)"

DuU3nYECKUi MPAKTUKYM I10
teme "V3MepeHune nocTOSTHHOM
[Inanka Ha OCHOBE
uccienoBanus porodpdexra”
w "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Y€pe3
CBETOJIMO/1 OT HaIpsHKeHUs"

Ouznyeckuil MpakTUKyM IO
teme "VccienoBanue ciekTpa
Pa3pe’KEHHOT0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra”

Pu3HUECKU IPAKTUKYM I10
teMe "HccnenoBanue
paauoakTUBHOTO (PoHA C
UCIIOJIb30BaHUEM JT03UMeTpa"
uin "M3yueHue noraoneHus
OeTa-yacTuIl aTlOMUHHEM"

https://m.edso0.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo.ru/8PYJEZYBO0

https://m.edsoo.ru/C3HI5S5E4

145

Pu3NYECKUN IPAKTUKYM I10
teme "Habmonenus 3B€31HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

146

JUTSL OTIPEJICIICHUS TIOJIOKESHU ST
HeOeCHBIX 00BCKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO
MOJTYLIAPHUS U SIPKUE 3BE3/bI"
nian "HaOmoieHns B TEIECKOI
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU. Posib pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMaIbHOM
U 3THYECKOU chepax
JIEITEILHOCTH YeI0BEKa

https://m.edsoo.ru/ XABKPSEJ3

147

148

O000I11IeHNE U CUCTEMATU3AIUS
3Hanuil. Posb 1 MecTo ¢pusnku
Y aCTPOHOMUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa

O06o0011eHEe U cUCTeMaTU3aIHs
3HaHuil. Pose pusnueckoit
Teopuu B (OPMUPOBAHUU
MIPEACTABICHHUH 0 HU3UIECKOI
KapTHHE MHpa, MECTO
(bu3NIeCcKoil KapTHHBI MUPa B
00111eM psAy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE

https://m.edso00.ru/G145HQT3W

https://m.edso00.ru/AOX66XKGX

149

O00011eHre U CUCTEMATU3 AL
3HaHui 1o teme "Kunemaruka"

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



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

150

O00011IeHNE U CUCTEMATHU3ALHS
sgagui o teMe "Kunematuka"

https://m.edsoo0.ru/EOD18QXGW

151

152

153

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHu# 1o teme "Jlunamuka"

O000111eHrE U CUCTEMATU3 AL
3HaHuH 1o TeMme "CraTtuka
TBEpAOro Tena"

O000111eHrE U CUCTEMATU3 AL

3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/A5SCP8EJHX

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

154

O00011IeHE U CHCTEMATHU3AIINS
3Hanuii mo teMme "OCHOBEI
MOJICKYJISIPHO-KUHETHUECKOM
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O00011IeHE U CHCTEMATHU3AIINS
3HAHUM 110 TEME
"TepmoanHamuka. TeroBbie
MalnHb"

https://m.edso0.ru/10P456WQO8

156

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU 10 TeMe "ArperaTHble
cocrosiHus BemiecTBa. Da3oBbie
nepexopl"

https://m.edsoo.ru/VOTG69RUR

157

158

O0001IeHNE U CHCTEMATH3AIINS
3HAaHWH 110 TEME
"OnekTpuueckoe nose"
O0001IeHNE U CHCTEMATH3AIINS

3HaHu# 110 Teme "I1oCTOSIHHBII
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/76P5KZV5A

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



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHNE U CUCTEMATHU3ALHS
3HaHui o teMe "Toku B
pa3JIMYHBIX cpeaax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHU 110 TeMe "MarauTHoe
mose"

https://m.edso00.ru/30X0JJYUH

161

162

163

164

165

PesepBHbIil ypok. O6006111IcHIE
1 CHCTEMaTH3allHs 3HAHUH 110
TeMe "DJIeKTpOMarHuTHast
UHIyKIUs"

PesepBublit ypok. O60011eHIEe
Y CUCTEMaTH3alis 3HaAHUH 110
Teme "MexaHn4ecKue
KoJieOanus"

PesepBublit ypok. O60011eHIEe
Y CUCTEMaTH3alis 3HaHUH 110
TeMe "DJIEeKTPOMarHUTHbIE
KoyicOaHms"

PesepBHrlit ypok. O600111eHIE
U CHCTeMaTu3allus 3HAaHUU 110
TeMe "MexaHuueckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBurlit ypok. O60011IeHIE

U cUCTeMaTH3allis 3HaHUH 110
Teme "OnTuka"

https://m.edsoo.ru/LUNKZLUR7

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

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

166

Peseprubriil ypok. O60611eHIE
n cucreMaTruisanus 3HaHUH 110
teme "OcHoBel CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIit ypok. O600IICHHE
U CHCTEeMaTu3allus 3HAaHUU 110
teme "KopnyckynsipHo-
BOJIHOBOM JTyanu3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBHeIit ypok. O600IICHHE
M CUCTEMAaTHU3alHs 3HAHUHA 110
Teme "dusuka aroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIit ypok. O600IICHHE
n cucreMaTrusanus 3HAHUH 110

teMe "®u3nKa aTOMHOTO s/ipa U

3JIEMEHTapHbIX yacTull"

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

170

OBIIEE KOJIMYECTBO YACOB I10

PesepBublit ypok. O60011eHIEe
Y CUCTEMAaTH3aLis 3HAHUH 10
TeMe "DIIEMEHTHI
actpodusuxu”

ITPOTPAMME

170

16

https://m.edso00.ru/GQDTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaxX PoJib U MECTO PU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuUTBIBaTh TPaHUIBI NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpIHMaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ta3; MOJEIN CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPABIX TEJ, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IpU PpPELICHUU
buznyeckux 3ama4y

10.3

Pacno3naBare (Qusmueckue siBieHUs (IMPOIECCH) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHuH
CTPOCHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE IMaJieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3auMmozeicTBue teir; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE XKUIKOCTEN U TBEPABIX TEJ, U3SMEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJAKICHUHU), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJACHCcalus, IUIABJIIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTb BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMH COCTOSHUSI Ta3a B
U30IIPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOIEHCTBUE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (I)I/I3I/ILIGCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHMHC,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUUCCKAasA SOHCPIrus, NIOTCHIUAaJIbHaA
SHEPTHUid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH (1)H3Hq€CKHﬁ CMBICJT UCITOJIB3YEMBIX BCIIMYHWH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (bOpMYJ'IBI, CBA3BIBAIONIUC JTaHHYHO
(I)I/IBI/I‘-ICCKYIO BCJIIMYUHY C APYTHUMU BCINYNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBJICHMS,
UCHIOJIB3YS (pU3MUECKHe BEIMYUHBIL: aBJIEHUE ra3a, TEMIEpaTypa, CpeIHss
KMHETUYecKasi  JHEeprusi  XaoTUYECKOTo  JBMKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS dHEprus, paboTa rasa, KOdQQUIHMEHT MOJE3HOTO IEHCTBHA
TEIIOBOTO IBUTATEIS; TPU OMTUCAHUU MTPABUIIBHO TPAKTOBATh (PU3HUECKUI
CMBICJI HCTIOJIb3YEMBIX BEIMYUH, UX O003HAYEHUS U €MHHULIBI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBAa BeELIECTBA U
JIEKTPUUECKUE SBJIECHUS (IPOLECCHI), UCIOb3Ys (PU3HMUECKUE BEITUYUHBIL:
JJNIEKTPUYECKUN 3apsAll, IEKTPUYECKOE TI0JI€, HANPSKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHUUAIOB; TIPU ONMCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3MYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUCHHS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
($u3nUeCKyr0 BETUUNHY C IPYTHUMHU BEIIMYMHAMU

AHAIM3UPOBATh  (DU3MYECKHE TPOIECCCHl W SIBJICHHUS, HCIIOJIB3YS
(dbu3HYecKue 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUpPHOTO TaroteHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYMEPHO3UIUU  CHJI, TPHHIIUII
paBHOMpABUs  HMHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHIO CTPOSHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHel KHHETHYECKOH JHEPruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOW TEeMIIepaTypoid, TEpBbIA 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHsI DJIEKTPHUYECKOTO 3apsijia, 3akoH KyioHa; npu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPHUHIMUIIBI JIEUCTBHUS MAIllMH, TPHOOPOB U
TEXHHUYECKUX YCTPOWMCTB; pa3inyaThb yCIOBUS UX 0O€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

Brimonaare OKCIICPUMCHTBI IO HCCJIICOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJBb30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
sToM GOpMyIHpoOBaTh NpobieMy (3ajady) W THUNOTE3Y Y4YeOHOro
DKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHUSA,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (M3HMUECKMMH BEIWYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yJIbTaThl TOJYYCHHOW 3aBUCUMOCTH
(GU3HYECKUX BEIMYMH B BUAC TaOMUIl W TpaduKOB, JeNaTh BBIBOIKI 11O
pe3ynbpTaTam MCCIIeTIOBaHUS

10.12

10.13

Cobmtonate npaBuiia 6€30MacHOr0 TPyAa IpY MPOBEICHUH UCCIIEA0BAHHUH
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB
1 J1abopaTOpPHOTO 000PYIOBAHUS

Pemats pacu€THble 3amauu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHATIN3a YCIOBUS
3a/1auy BBIOUPATh PU3NUECKYIO MOJIEITb, BBIIETATh (PU3UYECKUE BEIIMUNHBI
u (QopMyIbl, HEOOXOAUMBIE sl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HMUECKOU BEIIMUHNHBI




10.14

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpPanBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIETIOYKY PACCYXKJIEHUN C ONOpON Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBath mpu  pemieHud  y4yeOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM JJs IOHMCKA, CTPYKTYpHUPOBAHHMS,
UHTEpPHpETallid M TpPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
UHpOpPMaLUY, NOJYYEHHOM M3 pa3iMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonbs30BaTh TEOPETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecniedeHust 0€30MacHOCTH MpH OOpalieHHuH ¢ MpudopamMu H
TEXHUYECKUMHU yCTPOHCTBAMHU, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KaloIlel cpene

PaGortath B rpynme ¢ BBIIOJHCHHUEM DPAa3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPEILIATh 00s3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTH B HECCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXIOro M3 YYAaCTHHUKOB TIpPYIIIbI B PCHICHUC
paccMmaTpuBaeMoi mpooOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4HO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

Y4uThIBaTh I'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIecKux 3a1a4

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MpoLECChl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOU (PM3UKU: dJIEKTpUUYECKas
MIPOBOAMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMArHWUTHAs MHIYKIUS,
JEMCTBHE MarHUTHOTO 10JI1 HAa IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
JIIEKTPOMAarHuTHbIE ~ KojeOaHWss U BOJHBHI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHUE, NpeoMiIeHHe, HHTepdepeHuus,
T paKus 1 MoJIIpU3alus CBeTa, AUCIIEPCHs CBEeTa, (OTOAIEKTPUIECKUI




addekr (poroaddexT), cBeToBOE NaBIEeHUE, BOBHUKHOBEHUE THHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAA, ©CTECTBEHHAas W HMCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OnuceIBaTh U3y4EeHHBIC CBOMCTBA BENIECTBA (JIEKTPUIECKIE, MATHUTHBIC,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cpell) H
DJIGKTPOMATrHUTHBIC SIBICHHUS (TIPOIECCHI), MCTOIB3Ys (DU3UYECKHE
BEIIMYMHBI:  DJICKTPUUECKHH  3apsl, Cuila TOKa, DJIEKTPHUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTUBIICHUE, PAa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuia AmIiiepa, cujia
JlopeHiia, WHAYKTUBHOCTh KATYIIKH, OHEPTUS JJICKTPUYECKOTO H
MarHUTHOTO TMOJIEH, MepUoa M YacToTa KojeOaHWi B KoOJeOaTeIbHOM
KOHTYype, 3apsJl M CWIa TOKa B TIPOLECCEe TapMOHUYECKHUX
AJIEKTPOMArHUTHBIX KoJeOaHud, (POKyCHOE pacCTOSHHE M ONTHYECKas
CWJIa JIMH3BI, IPU ONMHUCAHWUU TPABHILHO TPAKTOBATH (PH3UUECCKHUI CMBICIT
UCIIONB3YEMBIX BEIUYMH, HMX O0O3HAueHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMUMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3Ys
(du3HYeCKre BEIUYMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JUIHHA
BOJIHBI M 4YacTOTa CBETA, OSHEPrusl M MMIYJIbC (OTOHA, TMEPHOJ
NOJTypaciiajia, SHEPTusl CBSA3M aTOMHBIX SJIEP; NPH OMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HUCIOJB3yEMBIX  BEJIWYHMH, UX
0003HaYeHHsI ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIONINE AAHHYIO
bu3NYECKYI0 BEIHUMHY C JIPYTUMHU BEIMYHWHAMH, BBIYUCIATH 3HAUCHUE
(U3UYECKON BETMYUHBI

AHanu3upoBaTh  (pU3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
NIOCJIE0BATENBHOIO U NApauIEIbHOTO COEAMHEHUS ITPOBOJHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJJIEKTPOMarHMTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO PacHpOCTpPAaHEHUS! CBETAa, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DUMHIITENHHA U1 poTodPdeKTa,
3aKOH COXpPaHEHUS HHEPruH, 3aKOH COXPAaHEHHUsS HMITyjibca, 3aKOH
COXPaHEHMsI JJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MacCcOBOTO
qucia, NocTynarsl bopa, 3aKkoH pajnoOakTUBHOIO pacraja; MpU 3TOM
pa3nnyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BbIpa)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeJIeJISITI) HammpaBJICHUEC BCKTOpAa HWHAYKIOWKW MArduTHOIO  ITOJIA
IMPOBOAHUKA C TOKOM, CHJIbI AMHCpa 1 CHJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBATH M300paKEHUE, CO3/IABAEMOE TUIOCKUM 3€PKaJIOM,
TOHKOW JIMH301

BBINONHATE SKCHEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NYECKUX SIBICHUH U
IPOIIECCOB C HCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEpPEHH; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTA, COOMpATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHUS,
MPOBOAUTD ONBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMBbIE U KOCBEHHBIE M3MEPEHUS (PU3HMUECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTHMAJBHBINA CHOCOO M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATD
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
TaOJIUI ¥ TPaPUKOB, IeTaTh BRIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/IA IIPU MPOBEICHUH HCCIIeIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
IPOCKTHOU JCSATEIBHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIIBbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETIBIO,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3aJ1a4uM BEIOUpaTh (PU3UUYECKYIO MOJIEIb, BELICTATH (PU3NYECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBbIe ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BbBICTPAUBATDb JJOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO HCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha H3YYCHHbIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnons3oBath Npu  pelIeHWH  Y4€OHBIX  3aJad  COBPEMEHHBIC
WH(GOPMAIMOHHBIE TEXHOJNOTWUU NS TIOUCKA, CTPYKTYpUPOBAHUS,
UHTEpPIpPETAllMd U TPEJICTaBICHHUs Y4eOHOH H Hay4YHO-TIOMYJSIPHOM
uH(pOpMallMK, TONYYEHHON W3 Pa3NUYHBIX HMCTOYHUKOB;, KPUTHUECKU
aAHATM3UPOBATH MOTYyYaeMyto HH(OPMALIUIO

OOBSCHATh NPUHIMIBI JCUCTBUS MAIIUH, NMPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 HCIHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBonnTe TpHMEpHl BKJIAJa POCCHUICKUX M 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonp3oBaTh TEOpETHUECKUE 3HAHUS 11O (PU3HUKE B TOBCEIHEBHOM KU3HU
Juist  o0ecrieyeHus: 0€30macHOCTH MpH OOpalleHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, /ISl COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpere

PaGorate B Tpymme ¢ BBITOJHEHHEM pPA3IHMYHBIX COIHMAIBHBIX POJEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAITMOHAIBHO PACTIPENENSTh 00s13aHHOCTH
" TUIaHUPOBATh ACATCIBHOCTH B HECTAHAAPTHBIX CHUTyalUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJI0ro #H3 YYaCTHHKOB TPYIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTA W TEOpUU B IMPOLECCE NO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  GuU3HYECKMX ~ SABICHHA U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHOM HAayyHOM KapTUHbBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIIOIEN

MEXAHHUKA

2.11

KMHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHsA. CucremMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U IEPEMEILECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpemMuTeNnbHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HETIHBIC U pEMCHHBIC IIEPCIaAYn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHHWe IBUKECHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIO3nuu CUJI

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHMS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHNUS NP IBU)KEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTymarensHOe ©  BpallaTeIbHOE JBIDKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalicHU.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIbKUX CuiI. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

Nmnynbc  MarepuaibHOM  TOYKH,  CHUCTEMBI
MaTepUAIbHBIX  TOYeK. HMwmmynsc cuibl U
M3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JIBU)KEHUE




2.3.3

Pabora cuiiet

2.34 MoHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHHUYCCKOW DHEPrHH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBs3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE [BUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBOo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopenp uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MO.]'IGKy.]'IprHO-KHHGTH‘-IGCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIMM TEIIOBOIO  JBHIKCHMS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenune Kiamnelipona — MeHzaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30Mmponecchl B UACaIbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MIEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTEepIperanus padboThl raza

3.25

TermoBble  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeryIoBbIX MamuH. [IpeoOpazoBaHusi sHEpruv B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmommHamuku. HeoOGpatumoctsb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeJIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOM
TEIJIOEMKOCTH

ATPETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE ITEPEXO/IbI
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3.3.2

[TapooOpazoBanne U KoHAeHcaus. VcnapeHune u
KHATICHWE. YIeNbHas TEIUIoTa MapooOpa3OBaHMS.
3aBUCHMOCTH TeMIIepaTyphbl KUTICHHUS OT JTaBJICHUS

AOcomoTHasT M OTHOCUTENbHAas  BIAXKHOCTh
BOo3ayxa. Hacelenuslii map




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEPHUAIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTsl. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsokéHHOCTb
ANEKTPUYECKOro mnoiid. IIpuHumn cynepno3unum.
JIuHMN HaNPsHDKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

[TpoBOJHMKM UM JHUAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsuKeHHOTro
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSTHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

421

CPEJIAX

YcnoBusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. I1OCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi renu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOJAHUKOB. CBOMCTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
aﬂeKTpOJII/ITI/I‘leCKaSI JUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHueCKue ycTpocTBa: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3A




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsieMblie 3JIEMEHTHI COAEPKAHUSA
3JIeMEHTa
DJIEKTPOAVMHAMMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
e IMOCTOSIHHBIX MarHUTOB
MaruutHoe noje. Bektop MarHuTHOW UHIYKLIHH.
432 IIpunuun cynepno3unyu. JIuHUM MarHUTHOM
e uHIyKnud.  KapTuHa — JUHMHA ~ MarHUTHOM
WHIYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MarauTHoe 1moJjie TpoBOJHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA
4.3.3 3aMKHYTOT'O KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmeiT  Opcrega.  BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib M HallpaBJICHHUE
Cuna JlopeHma, €€ MOAYJIb W HAlpaBJICHHUC.
435 JIB>KeHHE 3apsKEHHON YaCTHIIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cumel JIopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKkOoH AIIEKTPOMAarHUTHOM
B uryknuu Papajest
Buxpeoe snextpuueckoe none. /C unaykuun
4.3.9 B MPOBOJHUKE, JBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SIBNenne camoumuaykiuu. 3/C
o CaMOMHTyKITUT
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue YCTpOMCTBA: ITOCTOSIHHBIE
4314 MarHHUTHI, 3JIEKTPOMATHUTHI, JJICKTPOJIBUTATEb,
A YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3yueHMe MarHUTHOTO
TMOJIsI KaTyIIKU ¢ TokoM. MccnenoBanue nenicTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sBICHUS  DIEKTPOMArHUTHOM
WHIYKITUN
KOJIEBAHMS 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHBIE
KoseOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa u asza KoreOaHmit

[IpyXuHHBIN MasiITHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHu M.
Kunematnueckoen JAMHAMUYECKOE OIHUCAHHE
K0J1e0aTEeIbHOTO ABM)KEHUS

5.14

IIpeBpamieHue 5SHEpruM INpU TapMOHMYECKHUX
Kosnebanusax. CBs3b aMIUIMTYIBl KOJeOaHUU
MCXOJHON BEJIMYUHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYP. CBobopHbIe
AJIEKTPOMAarHuTHbIE KoOJeOaHUS B HJI€aIbHOM
KOJICOATEIbHOM ~KOHTYpE. AHAJIOTHA MEXIY
MEXaHUYECKUMH u AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUA OHCPIrud B HACAIBHOM
K0JIe0aTeIbHOM KOHTYpE

BBIHY)KILCHHLIC MCXaHHYCCKHEC KoJIe0aHHs.
Pe3onanc. Pe3onaHcHas KpuBas. BBIHY)KI[CHHLIC
SJICKTPOMArdHuTHBIC KoJIeOaHMSI.

IlepemeHHBII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTB nepeMeHﬁoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIIEE  3HAYEHUWE CHJIbI TOKa H
HaHpﬂ)KeHI/ISI

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenada u
norpedieHue IIEKTPUIECKOMN SHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJCTBE
ANEKTPUUECKOMN DHEPIUH. KynbTypa
HCITOJIb30BaHUS 3IEKTPOIHEPT U B
[IOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCcTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

IIpakTrueckue paboThI. Hccnenosanue
3aBUCUMOCTH TepHoJia MaJbIX KoJebaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M MAacChl TIpy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LEMH U3
MOCJIEZI0OBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHusl. [Tepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIC BOJTHBI

Hutepdepennus u U pakiys

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B umw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojspusanus,  IUQPaKIus,
uHTepdepenus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIIBI ~ paguOCBSI3U U TEJICBUACHHUA.
Panuonoxkarus. DneKTpoMarHuTHOE 3arps3HEHHE
OKPY’KaIoIIEeH cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiiHOE pacnpocTpaHeHHEe CBeTa B
oaHOpoHOM cpexe. JIyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie
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5.34

5.35

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeab MpeIoMIICHUS

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
YToJI TIOJTHOTO BHYTPEHHETO OTPaskeHUs
Hucnepcust cera. CioxHBIH cocTaB 0enoro
cBerta. [lBer

5.3.6

CoOuparomue 1 pacCenBarolUe JIUH3bl. TOHKas
nuH3a. DOKYCHOE paCCTOSIHUE M ONITUYECKAs CHIa
TOHKOM JuH3bl. [locTpoenue u3zo0paxeHuil B
COOMpArOMX M  pAacCEeMBAIOIIMX  JIMH3aX.




@opMyIia TOHKOM JTUH3BL. Y BEJINYEHUE, 1aBAEMOE
JIMH301

537 [Ipenensl  OTPUMEHUMOCTH  I€OMETPUUYECKOMN

ONTHUKH
HNuTtepdepennus CBeTa. Korepentnsie
538 UCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus csera. dudpakuumonnas pemeérka.
YcnoBue HaOMIOIEHUSI TJIABHBIX MAaKCUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonstpusarus cBera

5.3.9

TexHudyeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
5311 (doroamnmnapar, IIPOEKIIMOHHBIN anmapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,
TU(paKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHHSL. HccnenoBanue CBOWCTB
h u300paxkeHuit B JmMH3aX.  HaGmomeHue

JIACIIEPCUU CBETA
BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCHYECKON
MEXaHUKH. ITocTrynater TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEIBLHOCTh OAHOBPEMCHHOCTH.

3aMe,Z[J'IeHI/Ie BPEMCHHU U COKpAIICHUC AJIMHbI

6.3 DHeprust ¥ UMIYJIC CBOOOTHON YaCTHUIIBI
CBsi3b  Macchl C DJHEprHed H HMMITYJIbCOM

6.4 CBOOOIHOM YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. Dopmyna IlnaHka CBSI3M >SHEPruun
7.11 ¢doTOHA € ero 4yacToTOH. DHEpPrus U HUMILYJIbC
dotoHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Omneiter A.I'. CroneroBa. 3akonsl Gportorddexra




7.2

7.3

7.1.3

VYpaBHenue DifHmreliHa g poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. JIeOGenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBa: (b OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAsE OaTapesi, CBETOAMO]]

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. Onbitel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHast MOJielib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue M DOTIIOLICHHE
(OTOHOB IIpH NEPEXOE aTOMa C OAHOI'O YPOBHS
SHEepruu Ha Apyro. Buasl cnektpoB. CroexTp
YPOBHEW SHEPTUU aTOMa BOAOPOAA

7.2.3

7.24

7.2.5

BosiHoBbIE cBOMiCcTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM yalIi3M.
Judpaxnus 31eKTPOHOB Ha KpUCTaLIax
CHOHTaHHOE U BBIHYXKJEHHOE  M3Jy4Y€HUE.
YCTpoiicTBO M IPUHIIUI pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBaA: CIIEKTpaIbHbIN

aHanu3  (CHOEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMITBIOTED

7.2.6

[TpakTueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocraBa
pannoakTUBHOrO M3iaydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHus. Bnusuue
PaMOaKTUBHOCTHU Ha HUBBIE OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OTkpbiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaf. DIEKTPOHHBIM M TMO3UTPOHHBIH
Oera-pacma. ["amma-uznydenue. 3aKoH
paZoaKkTUBHOIO pacmaja

DHeprusi CBsI3U HYKJIOHOB B siApe. S AepHbIe CUIBI.
Jedext macchl siapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sIIEp




7.3.7

Snepusiii  peaktop. TepmMosiAepHBI CHHTES.
[TpobGnembl 1 NepCHeKTUBBI AAEPHON SHEPTETUKH.
DKOJIOTUYECKHE ACIEKTHI SIICPHON YIHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHHUeCKHue yCTPOWMCTBA: IO3UMETpP, Kamepa
Bunbcona, siaepHslii peakTop, aToMHas bomOa

[Tpaktuyeckue pabotel. McciaemoBaHue TPEKOB
gacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUIAaHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyNIIbI.
IInaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Tesa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, dorocdepa u atmochepa. ConHeunas
AKTUBHOCTbH

Uctounuk sueprun CosHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHUMOCTb, panuyc, TeMIeparypa, nx
B3aUMOCBs3b. [[uarpaMma «CreKTpaibHbIN Kjacc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
IMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD TS 3BE3]1 rJIaBHOM
IIOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLIMHU
CouHIiia ¥ 3B63/1. DTanbl )KU3HU 3BE3]

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHas
cTpykrypa [anaktuku, pacnpeneiieHue 3BE3],
raza u nslau. [lonoxenue u neuxenue CosnHua B
I"anakTuke. [Tnockas 151 chepuyeckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasakTMKu W KBa3aphl.
UEpHbie IbIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue BceenenHnoi. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact u
panuyc Bcenennoii, Teopust bonbimoro B3peiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3ITy4YeHUE




MacurrabHast CTpYyKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménnbie  mpoOiemsl
aACTPOHOMHHU



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

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHN pPACIO3HABATh (DHU3WUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaT€MaTUYEeCKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HBIX pa3leloB IIKOIBHOTO Kypca (U3MKH, a TAaK)Ke MHTErpaluu
3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBACHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKON  JI€ATEIbHOCTH C  UCIOJb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(GU3NYECKOTO COJEp)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

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

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r JjemMe
eMblI HTA

1
11

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHUC. OTHOCUTEIIFHOCTD

MCXaHHNYCCKOI'O ABMXKCHU . Cucrema orcuéra

1.1.2

MarepuaibHas TOUKA.

TpPacKTOPHA

Eé& pammyc-BeKkTop:
Fe)=(xle ) e ) =(e)),

TpaeKTOopII,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7, = x
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

1.13

114

Brrunciaenue NEpCMCIICHHUA U ITYyTU MaTepHaHLHOﬁ TOYKH

MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy

3aBUCUMOCTH Vx(t)

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

= j'r' = [Ux LU, ]

U, =—L =X,. aHAJOINYHO v, =Y,, U_=Z/
t—=0

CrnozkeHIle cKopocTell: g, =0, + 0, -




. . AD
YCKD[}EHIIE MaTepPHAIEHOII TOYKIL a = —\J \
1=

a. =

At

Au,
1 AL |y

PaBHOMEpPHOE IPSMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + vyut

|
(¢

=(v,),". amanormro a, =(v, . a.=(v.)

115
U (t) — vgx = const
PaBHOYCKOpEHHOE MPSIMOIMHENHOE JBH)KEHUE:
at
x(t)=x,+u,t +——
v (t)=v, +at
1.16 a, = const
2 _ 2 _n c -
UJI Lﬁ..‘f - —HI ["’2 "’1]
U, + U
TIpH IBIKEHII B OHOM HalpaBIeHHH MyTh §= 1~
CBobosHOe nasieHne. Y cKkopeHre cBOOOTHOTO Ha/IeHHs.
v Jll; ﬁo
1.1.7
Yo o
(0] Xo \'.—

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YIJIOM 0L K TOPU3OHTY:




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

v.(t)=v,, +gt=p,5mna— gt

=0

=—g=const

{ux(r] = U, =, oS0
{gx
[=}
oy

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYroBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I pPaBHOMCPHOM ABHIKXCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = = 4]

. HeHTpOCTpeMI/ITGJIBHOC YCKOPCHHUEC TOYKH:

. [lonHoOE yckopeHne MaTepuanibHON TOUKH

TBép}IO@ TCIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIbHOC ABUKCHUC

1.1.9 .

TBEPAOTO TENA

JANHAMUKA
191 NuepunaneHbie cucremsl otcuéra. Ilepsriii 3akoH HeroToHA.

o [Ipuniun oTHOCUTENbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BelecTBa:
m

1.2.2 p = v

Cuna. [IpuHIMN cyneprno3nLuy CHUII:

1.2.3 > o
FpaBHOAeﬁCTB =F +F+.




124

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

Flj! FEI

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHHUA MCEKIAY

TOYEYHBIMU MacCaMu PaBHBI
mim;

F=6—p

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TAXKECTHU OT BBICOTHI h Hag HOBerHOCT bHO IIJIAHCTHI paI[I/IyCOM
RO:

GMm

M9 = Ry + h)?

Cwuita ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIb)KEHUS:

Erp = uN




Cuna TpeHus OKOS:
Ep, < uN

Koadduument tpenuns

JlaBaeHwue:

1.2.9 p=-—=

1.3

CTATHUKA

—

F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

131
IM| = FI, e | — riedo cust

-

F

OTHOCHUTCJIIBHO ocH, HpOXO,Z[HH.ICfI uepes TOYKY
NEPpHNCHAUKYIIIPHO PUCYHKY
HeHTp Macc Teia. I_IeHTp MacCcC CUCTCMbI MATCPUAJIBHBIX

TOYCK:

> mr; + myr+...

T
1.3.2 M my +m2+

B onHOpogHOM 110IE TSKECTH
(g = const)

HEHTPp MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 o
|E+Fy+...=0

@)

3axoH [lackansg

JlaBrienue B )KuIKOCTH, Tokoseics B UCO:

p=po+pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

VcaoBue niaaBaHus TEI

3AKOHbI COXPAHEHN S B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt+..

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+- -

B UCO , ecitn
, ECIIHU

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTnBHOE IBMKEHIE

F
‘*{Aﬁgx‘

PabGora cuiibl Ha MajloM NEpEeMCIICHUN:
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:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax

a F

()]
MoNHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIbI

Ad
P=— =F-vu-cosu

Al

1.4.6

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv p
E}cm-x = =5

2 2m

3aK0H M3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMbIL

MatepuanbHbIX ToYek: B UCO AExkun = Al + A2 + ...

1.4.7

1.4.8

[TorenmansHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUII

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

[ToTenumanpHast YHEPTUsI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM I10JIE TSYKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUM:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5 MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOH  TOYKH.
Awmmuiutyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin( @t +o,),
v, () =x;.
a(n=(v ), =—o"xf) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIMKNCaHHUC:

ma, = —kx,
rae
k = mw?
151 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTu4ecKoe onucaHue (3axkoH COXpaHEHUs

MEXaHWYECKOW IHEPTUN):

CBs3b AMIUIUTYIbI KoJIeOaHuI CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYJIaMU KoJieOaHUH €€ CKOPOCTH U YyCKOPEHUS:

Upe =04, a__ =04

[lepurona u yactoTa KoseOaHMii:
2t 1

0 A"

5 HCpI/IO,Z[ MaJbIX CBO60,Z[HBIX KoJIeOaHUIT MaTeMaTHYECKOTO
1.5.

MasgTHHKA:

T=21\{I
E

[lepron cBOOOIHBIX KOe0aHUI NPYKUHHOTO MasiTHUKA!




T = 2:1'[ E
153 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpusas
[lonepeunsle ~ u  mponosibHble  BoJHBL.  CKOpOCTh

pacrnpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
154 v

Hutepdepennus u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S OU3NKA

Mopgenu cTpoeHHs ra3oB, KUIKOCTeH U TBEPABIX Tei. [lycTh
TepMOAMHaMHueckas cucrema (temo) coctour u3 N

OANHAKOBLIX MOJICKYIL. Torna xoIU4ecTBO BElIECTBA

N m
vV=—=—
Ny
211
rae
Ny
— 4ncio ABoraapo, m — Macca CUCTEMBI (Tena),
u
— MOJISIPHAsI Macca BeIecTBa
2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaumogeiicTBre yacTHIL BEIIECTBA

2.14 Huddysus. bpoyHoBckoe ABMXeHNE
2.15 Mogens uneanbaoro raza B MKT

CB3b MEXK/y TaBJIECHUEM M CPEJIHEN KNHETUYECKON SHEpPrUueH
IOCTYINATEJIbHOT'O TEIIOBOT'O JABHKEHUS MOJIEKYII UAEATIBHOTO

216 rasza (ocHoBHoe ypaBHeHue MKT):

1 (mo*| 2 —
p=-myw'=n-| ———|=n-__
\2 )73




rae MO — macca OfHON MOJIEKYJIbI,

Tl=V

- KOHICHTpA g MOJICKYJI

2.1.7 AoGcomoTHas Temmeparypa: T =t+273K

CBsa3p TemIepaTypbl Ta3a CO CpEeIHEH KHHETHYECKOU
SHEpPTHeM TMOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS €ro

MOJIEKYII:

2.18

5

mgv
2

£ =

kT

[

——

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

VpaereHne MeHjgeneera — KiameiipoHa (IIpHMeHII
3aIIICIT):

oV =""RT =vRT =NkT, p=PFL
2.1.10 L L

Bb]p&}KEHIIE RIRIE: BHYTPEHHEﬁ SJHEPTIII OOHOATOMHOTIO

raza (IplMeHIMBIe (QOPMEI 3aIlICH);

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3aKkoH I[aJ'ILTOHa IJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:

2.1.11 p =Py +pat..




2.1.12

2.1.13

N3omporieccel B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJHYECTBOM BEILIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrapnenue m3omnporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OOBbeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

Hacpiiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBUCHMOCTD TUIOTHOCTH M JaBJIEHMs HACBIIIEHHOTO Mapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:

¢ _ Prnapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceimmapa (T)

HN3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
KOHJIeHCaIlNs, KHTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTtaJjuii3anusa

2.1.17

IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax

2.2

TEPMOJNHAMUKA

2.2.1

TennoBoe paBHOBECUC U TEMIICpATypa

2.2.2

BnyTtpenHss sHeprus




Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH SHEPT U

2.2.3 6e3 coBepiieHusi padoThl. KOHBEKIHS, TEMJIOMPOBOIHOCTS,
U3ITy4yeHue
KomnnuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTD BEILIECTBA C:
2.2.4
Q = cmAT
VY nenpHas Temiora napooopazoanus L: Q = Lm.
2.2.5 VY aenbpHas TemioTa miasiacHus A Q = Am.
VY aenpHas TerioTa cropanus Tormaa : Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Boruncnenne pabotel mo rpaduky mpomecca Ha PV-
IrarpamMme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U = Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumble nporecchbl
[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KIII. [ukin Kapno:
T. —T. T
2.2.10 Mmax N =My, =————— =1-—=
Tarp T g
2211 YpaBHeHHE TEIIOBOTO OanaHca:




Q1+Qz+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpu3anus Tea U €€ MPOSBICHUS. DJIECKTPUUECKUN 3apsil.
JIBa Bupa 3apsiga. DJIeMEHTapHBIA SJICKTPUUYCCKUN 3apsil.

3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO 3apsiia

3.1.2

3.13

B3aumopeiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

IMPOHUIACMOCTBIO

q,

F=k|g1|-|,q: _ 1 _|‘5"1|'1
= 4meg, i

Onexkrpuueckoe nose. Ero neiictBue Ha 3iIeKTpUUYECKUE

3apsabl

3.14

3.15

Hanpsk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

[Tone Toueunoro 3apsnaa:

q
ET:kT_z

OAHOPOJHOC IT0JIC!

E = const.

Kaptussl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




[loTenumanpHas SHeprus 3apsia B IJIEKTPOCTATUUECKOM

T10JIC:

W =qd

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs13b HaprI)KéHHOCTI/I IMOJII U PAa3HOCTH IMOTCHLHAJIOB JIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojsi: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MOJIEH:

316 E:E1+E2+...,¢:¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
YcnoBue paBHOBeCHUS 3apsA70B: BHYTPH ITPOBOAHHKA

3.1.7
Et=0

, BHYTPH U Ha MMOBEPXHOCTH MPOBOJIHHKA ¢ = CONSt

318 JusnexTpuku B ANEKTPOCTATUYECKOM ToJIe.
JusnexTpuyeckasi IPOHUIIAEMOCTD BEILIECTBA €

Konnencatop. DinekTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9
aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q =CI1+CI2+---1U1 = U2 :---:Cnapann_C1+C2+---
3.1.10




3.2

[TocnenoBarepHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=U+U,....91=q :---'C :C_+C_+...
ocsa 1 2

OHeprus 3aps>KEHHOT0 KOHJIEHCATOopa:

Uu Ccu? gq*

3.1.11 Wc=q7=7=g—c

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuiia Toka:

1=24

321 At a0

[TocTostaubIit TOK: | = const

Jlnst moctostHHOTO TOKa ( = |t

VYcnoBus CynecTBOBaHUS dJIEKTPUIECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E

3akoH OMa AJ1d y4acTKa LEeMu:
3.2.3 I = v

2. R

DNeKTpruYecKoe COTIPOTHUBIICHHE. 3aBUCHUMOCTH

CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHHUKA OT €r0 JIMHBI U
394 cedeHus. Y 1ebHOE COMPOTUBIIEHUE BEIIECTRA.

l
R = Ps
Ucrounuku Toka. 9/]C uctouHuka ToKa:
R —

3.2.5 q

BHy'TpCHHCe COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3axon Oma J1J1s1 TTOJTHOH (3aMKHYTO# ) SJIEKTpUUYECKOM 1ienu: E

= IR + Ir, otkyna

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOC COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
Ruoen = Ry + Ry +...

Pabota snexktpuueckoro toka: A = [Ut.
3akoH J[xoynsa — Jlenuna:
Q = I?Rt

3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=1Ut=7t

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

A4
P=—0 =IU

At Ar—0
3.2.9 TerroBas MOIITHOCTD, BRIJIC/IsIeMas Ha pe3ucrope:

. F
P=I'R="~=]U
R

MOIIHOCTh HCTOYHHUKA TOKA:




MCTCH:IT

At Ars0

CBoOosHBIE ~ HOCHUTENM  JJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAaCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
3.3 MATI'HUTHOE IIOJIE
MexaHUUecKoe B3aMMOJICHCTBE MAarHuTOB. MarauTHoe
noJie. Bexkrtop MarHUTHOM WHIYKIHUU. [TpunIMn
CYTMEPIIO3UIIMN MAarHUTHBIX TOJICH:
331 B =B, + By+..
JIluHuM UWHAYKUMKM MarHatHoro mnons. Kaptuna auHUi
WHYKIIUN MarHuTHOTO OJIS IIOJIOCOBOTO u
MMOAKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE TMOJi€ MPOBOJHHUKA C TOKOM.
332 Kaptuna nuHUNA WHAYKIMA MarHUTHOTO TIONIS JIJTMHHOTO
o NpsIMOTO  TMPOBOJAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMniepa, e€ HapaBJIeHUE U BEJIMUNHA:
F, = IBlsina
3.3.3 , rae o — yroi Mexay HanpaBJIEHUEM MPOBOAHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:
Fnop =1 q | vBsina
TJI€ 0. — YTOJI MEXKIY BEKTOpaMHU
3.34 N

v




. I[BI/I)KCHI/IG 3apH)KeHHOI\/II JaCTHLbI B OJHOPOAHOM MAarHMuTHOM
II0JIE

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH AeKTpoMarHuTHoW nHaykuuu Dapases:
AD
At A=)
\B\ﬂ'n’
/
( — =)
DJ1C uHAYKIHUA B TPSIMOM TPOBOJIHHUKE JUTHHOIA |,
JBUXKYIIIEMCSI CO CKOPOCTBIO
v
344 WLl

B OJTHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B u HOpMasbio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv

; €CIIN




TO
| E; 1= Blv

345 [IpaBuio Jlenma

NHAYKTUBHOCTB:
L= )
T

346 >umd=LI
Camounnykuus. 9/1C caMOMHAYKIUU:

AT
Eﬂ. =L — =—ITr j
Ar -0
3HepFI/I§I MArduTHOT O I10JIA KaTyIJ_IKI/I C TOKOM.:
LI?
347 w, = -

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

35.1
Konebarenpubiii kKOoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( ot +;)

]fff] =g, =g, cos( et + @) =I__ cos(ct +q)




®opmyna Tomcona:

T =2nVLC
, OTKyJla
21 1
w=—=—
T +JLC

CBs3b AMIUIMTYBI 3apsaga KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpH CBOGOI[HBIX SJICKTPOMArHUTHBIX KOJIcOAHHUSIX B

nacajibHOM KoJieOaTeIbHOM KOHTYpCE:

O = —

E)

3aKoH COXpaHCHHA DHEPIHMHU B HUACAIIbHOM KoJIeOaTEIbHOM

352 KOHTYpE:

3.5.3 BoinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[Tepemennsniii Tok. IIpousBoacTBO, Nepeaada U nMoTpedIcHUE
JJIEKTPUYECKON IHEPTUU

354 2 2 r2 2

cU +LI :CL mzﬂmzcms’t.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJHE B BaKyyMe:
3.55 - e
E1lBlc
356 IMxana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o ANEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHbBI OTPa’KEHHUS CBETA.
3.6.2 a=p




alP

S S

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MMpCIIOMJICHUA:
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
ng 1M

nOTH
1 U2

Xox J1ydell B mpu3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHOIIEHNE 4YacTOT M COOTHOLIEHWE JJIUH BOJIH IpH

nepexoac MOHOXPOMATHUYCCKOTO CBE€Ta UYCPE3 TIpaHULy

paszciia ABYX ONITHYCCKUX CPCI:

3.6.5

n,<n 1,

mny

Oy

IlonHoE BHyTpEeHHEE OTpaKEHHE.

[IpenenbHbI yroil NOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru ny




3.6.6

3.6.7

3.6.8

3.6.9

CO6I/IpaIOH_II/Ie U pacCCuBaAOUIUE JIMH3BI. ToHkass nmH3A.

DOKYCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

®opmyJiia TOHKOH JIMH3bL:

=

Ly
d

| =

yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30M:

h |f1
r=0="a

F\ h

f

o
B ciyuae paccenBaronieit JMH3bI:

1
D0=F =0,
D

[=—=

h |fl
H-a !

Xon Jy4a, IpOIIEIIEro JIUH3Y O IPOU3BOJIBHBIM YITIOM K
e€¢ rnaBHOM omnrtuyeckoil ocu. Iloctpoenue wn3z00paxeHMUt
TOYKU U OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

CDOTO&I'IHapaT KaK ONTHYECKHUI HpI/I60p. I'ma3 kak onTuueckas

CUCTEMA




Nutepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOII0ACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
2.
MAKCIIMYMBI — A=2m > M= 0,£1.£2,£3....,
vl
MITHIIMYMEI — A={2m+1)—, m=0,£1,£2 £3, .
2
Hudpakmus cera. JudpaknuonHas pemérka. YciaoBue
HaOMIOACHUS TJaBHBIX MAaKCUMYMOB IpH HOPMalbHOM
MaICHUd MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
peéTky ¢ nepuogom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unore3za M. [lnanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbee ¢poToHa:
_E _h h
p= c ¢ A
413 dotordpdext. OnbiTel A.I'. CronetoBa. 3akoHbI poTorddexrTa
VYpasuenue DitHmreitHa 17151 hoTodPdekra:
4.1.4

ECI)OTOHa = ABbIxosa + Exyymax




rae ,

hc
E(IJOTOHa =hv = 71
hc
ABbeoga = hv}cp = 1
Kp
2
mv~max
Exuumax = 2 = eUsan

4.1.5

JlaBiieHue cBeTa.
JlaBiieHHE CBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOIJIOHIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

4.2.3

[Toctrynarer bopa. U3nydenue u morjoieHue (GOTOHOB MpU
Mepexo0/ie aTOMa C OJJHOTO YPOBHS SHEPIUH HA JPYroil:

hv, = he =|E” —-E

mn - .
Y

m

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOpPOJIa:

~13,63B
E,-——

"

, n=1,23 _.
n*

OU3NKA ATOMHOI'O AIPA

43.1

4.3.2

Hyknonnas monens siapa I'eiisenOepra — MBanenko. 3apsn

anpa. MaccoBoe uuciio sijpa. M3otomnsl

PagnoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
7 X—>> Y+ ,He

bera-pacnan.




DNeKTpOHHBIN B-pacnan:

A A 0 ~
XY+ je+v,
[TosutponusIii B-pacnan;
A A 0=, .,
N 0Y + €+ v,
l'amma-u3nydenue
3aKoH paJiMOaKTUBHOIO paclaaa:

-t
N(t) = Ny % 2T

4.3.3
[Iycth M — Macca paguoakTUBHOIO BelecTBa. Torja

-t
m(t) =mgy*2T

4.3.4 SnepHsle peakuuu. JleneHne U CUHTE3 sAEp
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1. MakumeB ['ennamuii SxoBieBud. Puszuka : 10-i1 kmacc: 0a3oBbIE U
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Cortckmit; mon pea. H. A. IMapdentreBoit. — 1l-e mu3a., crep. — Mocksa:
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