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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, ipeictaBieHHbIX B DI'OC COO, a takxe
c yuéroM (enepasbHONM pabodeir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoiux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUS TEM U Pa3JeioB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHMX CHOCOOHOCTEH Ka)abIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI A MPOAODKEHUS 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3ysibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUS: JHUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOW il pa3padOTKU TpeOOBaHMW K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolIUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHETro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YIIbTAaThI IO FOJaM O0yUYCHUS;

conepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENAMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX MpoTrpamm.

[TporpaMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTABISAET BO3MOXKHOCTUA JJIsi pealu3alil  Pa3jiNyHbIX METOAMYECKHX
MOJXOJOB K MpEenoAaBaHuio0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH CoJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkompHbINH Kypce GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIIO XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHNE YMEHHUI NMPUMEHATh HaAYYHBIA METOJ MMO3HAHUS
IIPU BBITIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA Ui, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIMUIIBI €I0 TOCTPOEHHUSI.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosaracT MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yromyOoa€HHOTO ypOBHS
MpPEeAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN M3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakxXe 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHUYECKOM 0€30acHOCTH.

OcBoeHue cofiepkaHusi MPorpamMmbl MO (PU3UKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyomero ¢akropa ydeOHOro mporecca. [[ns yriyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHHU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciydae npakTuKyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIE MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu sToM mox paGoTamu HpakTHKyMa HMOHUMAaETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOW HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpakTUKyMa IIpe/ICTaBlIeHa €IWHBIM IepeuyHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabuHera (usuku. [Ipm 3TomM obecneuynBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaesieTcs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33a49U C SBHO 33JaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjiena Kypca, TaK M HHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karolel JKU3HM, TpeOyromue BbIOopa GhU3NIECKOn
MOJIEJH JIJIsl CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kaOunere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHNS YKa3aHHBIX B TPOTrpaMMe MO (PU3HUKE YUEHUUYECKUX
OTBITOB, JAOOPATOPHBIX PAOOT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHOe 00opyJaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUil s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HUHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEICTaBICHUN O HAYYHOM METOJAE MO3HaHHS U (popMmupoBaHHE
UCCJIEIOBATENILCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHNE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PU3UYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O POJIM (PU3UMKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHEeMy 00y4eHUIO B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
nporuecce U3ydeHus Kypca GU3MKU Ha YpOBHE CPEHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 OOBICHEHUS
¢u3nyecKux SIBICHUNW B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C IBHO 33JaHHON (PH3HYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJIENIA, AJEKBaTHOW YCJIOBMSM 3a/adyd, B TOM 4YHUCIE 3a7a4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HMHPOpMaIu,
OTIpEENICHHS] TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mnpeamera «®dusmka» Ha YpOBHE CpEIHET0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM MHIAMBHUAYaJTbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce IMOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHmit  (u3mdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepHUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Pons u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENMU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi naboparopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 TMPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepUaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHuil U CI0KEHUE CKOPOCTEM.

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

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEepUAILHON TOUKH OT BPEMEHU U BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLUAIBHOE) U MOJHOE
YCKOPEHHE MaTEpPUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JBUYKEHUE CHAPSAIOB, EIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeaadn, CKOPOCTHBIE
JTUQTHL

Jlemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CrocoObI ucclie10BaHUs ABKEHUN.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHnue ckopocTy PpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TTyTEH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOPUN ).

N3yuyenue nBu>keHus Tena, OpoleHHOro ropu30oHTabHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MJaJIbHOCTBIO MOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHune IBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbeie cucteMsl orcuéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOW MAaCCHI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJI€HUS OT BBICOTHI HaJl
NOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. J[BrkeHe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBXeHUS OpycKa MO HAKIOHHOM MIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxeHue cul, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, peMIETUYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaAIbHBIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUH LIEHTpa Macc.

MMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

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

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuainbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Ccuibl. [loTeHnmanbHas >HEpruUs.
[TorenuuanbHast SHEPTUs ynpyro jaeopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loreHnmansHas sHeprus tena
B TPAaBUTAIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaNbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yecKkrue yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONIEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPILIEHNUN PabOTHI.

B3auMHbIe TNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEHUCTBHUN Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS M MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MoJsekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUS MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
M B3aMMOJEHCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozenell. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOwsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCAIbHOM Ta3e ¢ IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30MPOIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddysus :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEi U XOJIOTHOU BOJIOM.

N3yyeHne H30TEpPMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
rdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue n3ob6apHoOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelIHMe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOAMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYEHUS BEJINYMH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TtepmoauHamMukd. (CaMONpOU3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHna n BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOANHAMUKe. Beruucienue padoTel o rpaduky
nporecca Ha pV-auarpamme.

Temonepenayua  kak  cnoco0  M3MEHEHUs]  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmnmo€éMKOCTh Tenma. YHAenbHas H  MOJIIPHAS
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
tormBa. Pacuér koauuecTBa TemuoThl npu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoimuecTBo TermoTel
u paboTa Kak Mepbl H3MEHEHUs] BHYTPEHHEH D3HEPruu TEPMOJUHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX TPOIECCOB.

[Tpunnumne! aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE ACIIEKThI MCIOJBb30BaHMUs TEILIOBBIX ABUraresiei. TermoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUsl «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO npoliecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJISIPHOTO B3aUMOAECHUCTBUA H
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefpHas TerioTa
napooOpa3oBaHUsI.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30BbIX MEPEX0ax.

YpaBHeHuUE TEII0BOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA W  TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenune cuiibl MOBEPXHOCTHOT'O HATSIKCHUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHusI.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAINIMYECKOTIO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACHIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMaluy pPe3MHOBOro oOpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYNPOBOIAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOuseiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOTro NoJis. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsaja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOrO Mo (KaKk OJHOPOAHOrO, TaK M
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SAEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilose paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbBl JIMHUN HANPSHKEHHOCTH OJTHUX TIONEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PAaBHOBECUS 3aPSIOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.



[TapamnenbHOE coequHeHUE KOHAeHcaTOopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPONpPHOOpOB,
KOHJIeHCATOpHkI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsSKEHHBIX TIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOMIAau
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydyeHnne npoTekaHus TOKa B LEINHN, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIBLHOM COSMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtii 31eKmMpuiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOro TOKa. McToOYHUKH
toka. Hanpsokenue U n O/1C é.

3akoH Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHBI U IUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COMPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



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

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) »snekTpudyeckod 1enu. MomHocTh HcToYHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

Crnioco0bl coennHeHust UICTOYHUKOB Toka, JJIC GaTtapeii.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesa u3MepeHus aminepMmerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOr0 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBI TOKA B 1EIIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

OnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIECHUS METAIOB OT
Temnepatrypbl. CBEpXIPOBOJUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJeKTpUYeCcKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHeie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, HOTOAUO, CBETOUO I, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3nekTposn3za dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsaa OHOBAIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Crnoco0bl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHHYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OMONOruH, XMMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW MpHupoae, Auddys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPT UM, [IOBEPXHOCTHOE HATSHKECHUE U KaIIMJUISIPHBIC SIBJICHUS B IIPUPOJIE,
ANEKTPUYECKHUE SBIICHUS B )KUBOU IPUPOJIE.

Xumua: JUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, MOJy4eHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUJIKOCTEN U Ia30B, KUIKUE KPUCTAILIBI, DJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JIUCCOLMALMSA, TAIbBAHWKA, DJICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]lb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJIOJWJIBHUK, KOHIULIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsiAHbIE JAMIIbl, TOJYIPOBOJHUKOBBIE IPUOOPHI, T'aIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHNE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.



TexHuueckue YCTPOﬁCTBa H TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

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

KapTuHa nuHUil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHMs MyYKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA IIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cCBOMCTB (peppOMArHeTUKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBnenue dNEeKTpOMarHUTHOW MWHAYKUMHU. [lOTOK BEKkTOpa MAarHUTHOMU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B I€NM TOCTOSIHHOTO TOKA.
SBnenune camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCcKHe yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlMTa OT 3JEKTPU3ALMH TeJl MPU ABUKEHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpauyuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW WHYKLWH.

UccnenoBanne 3aBucumoct OJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIUH OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBIECHUS] CAMOMHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuiutyna U ¢asza konebanuil. CBs3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuon manbix CBOOOIHBIX KOJIeOAHMI
MaTeMaTH4YecKoro wmastHuka. Ilepuos CBOOOMHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHW Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Tieproa CBOOO HBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanue kosnebaHUN Tpy3a Ha MACCHUBHOM MpPYXUHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanpHOM KoJyiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUS MpU PA3IHYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

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

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
IIPOJOJIBHBIE BOJHBL. llepuoa, CKOpoCTh pacnpoCTpaHEHUS W JUIMHA BOJIHBL
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)XCeHHWE, MpeJoMJIeHUE, MHTephEepeHIus U
U pakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJIsIpU3aLusl, MHTeppepeHLus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMLIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPETOMIIEHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIUs.

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cera.
To4eyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmydeit B mpusme. [ucnepcusi cBera. ClOXHBIM cocTaB O€loro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCHOE pacCTOsIHUE
Y ONTHYECKAs] CUJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS] MaKCUMyMOB M MHUHUMYMOB B HHTep(hEpeHIHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM  NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne nmpenoMIIEeHHS CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenue naTepdepeHum cpeTa.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pasznes 6. OcHOBBI cIeIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuaabHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npuUMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUH IKCIIEPUMEHT, JIA0OPAaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHUE aOCOJIOTHO YEPHOTO TEJa).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHOBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIelcsa vactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

HccnenoBanue GpoTope3nucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMUYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomel, npaKkmuKkym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctossHHOM Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaJAUMOAKTUBHOTO pacnaga. PagunoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHUE pAaTMOAKTUBHOCTH Ha YKUBBIC
opranu3mbl. EcrecTBeHHbII POH n3nydenus. Jozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON DHEPTETUKH.

Mertons! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHol Mojenu. TéMHas matepuss U TEMHaA
DHEPIUsl.

EnuHcTBO pu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIIEIOBATEIHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsnii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHUE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnple mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTHKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH W3MEPEHUI (PHU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUUYECKUUA  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUM OTHOCUTENIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U  TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: ABICHHUE, HAy4YHbId (DAaKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeIbHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTHYECKHE PUCKU TpH MPOU3BOJCTBE
JIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  cpensl,
yIBTPa3ByKOBasl JHAarHOCTMKAa B MEIWLIHMHE, OINTUYECKHE SBJICHUS B JKUBOU
npUpoe.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON pEeIIETKU, CIEKTPAIbHBIA aHaIU3.

T'eocpachusa: wmarHuTHble TMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SKOOM, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTPONepeay, 3I€KTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,
POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCUHCKOTrO OOLIeCTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX IPAkKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJECUCTBOBATH C  COLUHAIbHBIMHU HHCTUTYTaMH B
COOTBETCTBHUHM C UX (YHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATEIHHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OILEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

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



UHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oymymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3KMKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTH IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh TMPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHHE MTPU PELIEHNUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB perieHusT 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUU YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIICHUs, HaXOAUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHaJW3UPOBaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM UUCJIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJIACTh
KUBHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

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

Pabora c nunopmanueii:

BJIAJ€Th HaBbIKAMU MOTYUYEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYILECTBIATh IOUCK,
aHalli3, CHCTEMAaTU3allli0 M HHTEPIpPETalni0 MHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMAlUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAIbHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKM U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalldii W CMsr4ath
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10T0 YjieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUTaH
JEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PalbOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpakeHHE, ObITh NMHUITMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JESATEIHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsITh paMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMH IO3HABATEIbHON pEeIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUH AJIs OUEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ pe3yJIbTaTOB
NESITEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyYMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
TIeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPAaBJICHUs Pa3BUTHSI COOCTBEHHOU
YMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COINEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3YJIbTATHI

K xoniy o0yuenus B 10 knacce npeMEeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AeAaTeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUM O PU3NIECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIETIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcoJIIoTHO yripyrasi aedopmanus, aOCONIOTHO YNPYyroe U abCOIMIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarth yclOBUA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATHKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes s CKOPOCTH M TEepeMelIeHUs,
3akoHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHMYECKOW HSHEprud,
YCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCa M MEXaHU4YECKON
DHEPI'YH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMIKEHUS W KOHIIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABMKEHHS €T0 YaCTHLl, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOIAWHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSACHATH DJEKTPUUYCCKUEC SBJICHHS, WCIOIL3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIICHHUS: 3aKOHbI Oma g y4acTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YySl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJIICHUE, TOTEHIUAJIbHAS SHEPT WS, KHHETUYECKasl SHEPIus,
MeXaHU4ecKasl PHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tea ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTOn
nedopmali Npy>XKUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiaOBOrO JBUTATEN; SJIEKTPUUECKOE MOJIE,
HaNPsHKEHHOCTD AJIEKTPUUECKOTO OIS, HAPSXKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJABHKYILIAS
cuia, CUja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUUYECKass EMKOCTb
IJIOCKOTO  KOHJEHCATopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBHKEHHE YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIM3alvs, HAlIPaBICHHOCTh
TeIIonepeaadu, 3JIEKTpU3aluns TeJ, SKBUIIOTEHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  WM3MEpPEHUM, JelaTh BBIBOABI IO  pe3yjibTaTaM
UCCIIEIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAIBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE NMPEUIOKEHHON TMIIOTE3BI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh MpaBuiia 0€30aCHOIO TPy/a IPY MPOBEACHUN UCCIIEIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, IMpPaKTUKyMa M  Yy4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOJeNnu, OTBeYawlled TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX
TEOpHU MPU MCIHOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pELIEHUs 3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTHUPOBATh METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETpalluy 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PaCCyKJI€HUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKA, CBA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHOpMAIHe (U3UIECKOrOo
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYUYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HH(POpPMAIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3INYHbIX COLMAJIBHBIX pOJEi,
IUIAaHUPOBATH PAOOTy TPYIIIbI, PALIMOHATIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsSIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXJAOro W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodhecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeiIMETHBIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATHUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMaTHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, PpOJb
busndeckoil Teopud B (POPMUPOBAHWU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOLECCOB
(s1BJI€HUI): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHELUATbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, [TOCTYJIAThI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHa);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  OWHINTEHHA  AJA
¢dotorddekra, nepBrlil ¥ BTOpoi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpenenénHoctel ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacrajna);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMA 3JIEKTPOCTATUHIECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJA, HHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYILAS CHJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTHUSL, SHEPTUS
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
¥ 3apsiz apa, SHEPTHsl CBSI3U S/1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AJIIEKTPOMArHUTHAs MHIYKIHUS, CAMOMHIYKIHUS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, [AUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEeHUeE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnaisl aaep,
ramMMa-u3iiydyeHue saep, Gu3ndecKkue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpEENATh HalpaBiI€HUE WHIYKIWW MarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CWIbl AmIiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JTMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJTaKTUYECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHUMOCTH
¢usznyeckux BEMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAIBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUMOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATh
(du3nuecKkue MOJeN, OTBEYarolue TpeOOBaHUSAM 3aJayd, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPUH
OpU  HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYECHHBIX
pE3yNbTATOB;

pemarb KadecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWM U3
pa3HBIX pa3leNoB Kypca QU3UKH, a TAKKEe WHTErpallui 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JIOTHYECKYIO
LIEMOYKY PacCyKJICHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKJIA1a POCCUICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESTEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOTNOIb30BAHUN, & TAK)KE Pa3syMHOM HCIOJIb30BAHUM JIOCTUKEHUUN
HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jHyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOTOo
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHHM JJi1 TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpManMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpPMAIINY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B TpyHne C HCIOJIHEHUEM pa3IMYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K OyAylied npohecCHOHaIbHON EeATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHBIN METOA NIO3ZHAHUS NIPUPOJbI
1.1 HayuHbiii MeTOI TO3HAHUS IPUPOIEI 6 bubnmorexa LHOK
' ya A PO https://m.edsoo.ru/f16b68d7
Wroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmorexa ITOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 Aunammia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratuka TBEpaOTO Tena > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKMHETHYECKOU TEOPUU 15 1 bubmmorera [TOK
: yip p https://m.edsoo.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TemnoBsle MalIMHbI 20 1 nommorexa HO

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmmoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 TOKi B pasTIHEIX cpea 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Paznen 5. PU3HUYECKHUI MPAKTUKYM
| . bubnuorexa [JOK
> PusutecKuit IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJUHAMMUKA
bu6mmoreka [IOK
1.1 M 14
ATAHTHOE HoJe https://m.eds00.ru/39859%f1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHAYKIMA 13 I https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJNEBAHUSA U BOJIHbBI
2.1 Mexanndeckue KoueOaHus 10 bubnnorexa LIOK
https://m.edsoo.ru/39859%¢f1
bu6mmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 hitps://m.edsoo.ru/39859¢f1
’3 MexaHnyeckne U 3JEKTPOMarHUTHbIE 10 | bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.4 2 1
Onmika > https://m.edsoo.ru/39859%¢f1
Hroro no paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoset CTO

Hroro no pazneny

5

1

bubmuorexa [JOK
https://m.edso0o0.ru/39859¢f1



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

Paznea 4. KBAHTOBAS PU3UKA
bu6mmoreka [IOK
4.1 K - % 1
OPHYCRYIAPHO-BOTHOBOR AyaTHIM > hitps://m.eds0o.ru/39859f1
bubmuoreka [JOK
4.2 (6h)
fsHica atoma > hitps://m.eds0o.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHUIL https://m.edsoo.ru/39859%¢f1
Wroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPUIUKU 12 hitps:/m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHUM TIPAKTUKYM
bu6mmoreka [JOK
1 ) i 1 1
6 VSHHCCICHI TIPARTHIEYM 6 6 https:/m.edsoo.ru/39859ef1
Uroro no pazneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmoreka [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edso0.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
dusnka — JaMeHTalIbHas HayKa O
1 Pym K 1 https://m.edsoo.ru/9bf5c621
MpupoJie
Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI
2 i 1 https://m.eds00.ru/25666972
rccaea0BaHus GU3NYECKUX SIBJICHUI
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3HaHus mpupoel. Habmonenue u 1 https://m.edsoo.ru/3de1d26f
IKCIIEPUMEHT B (pr3mKe
Croco0sl u3MepeHus (pU3nYECKUX
4 p b 1 https://m.edsoo.ru/3a6cb4a3
BEJINYHUH
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOrPEIIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/a2b15721
(bU3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH
6 COBPEMEHHOM HAYYHOU KapTUHBI 1 https://m.edsoo.ru/3b9eb2cc
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
orcueTa. OTHOCUTEIBHOCTh
7 1 https://m.edsoo.ru/b1857981
MexaHu4yeckoro aBmxkeHus. [Ipsmas u
oOparHas 3a/1a4il MEXaHUKU



https://m.edsoo.ru/9bf5c621
https://m.edsoo.ru/25666972
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/b1857981

Panuyc-BekTop maTepuanbHON TOUKH,
€ro MPOEeKIUU Ha OCU KOOPAUHAT.
Tpaekropus. [lepemenienue.
CxopocTtb. X mpoeKuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBrokeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JIBYDKEHUS

https://m.edsoo.ru/44£38e63

https://m.edsoo.ru/9c7af19¢c

10

CrnoxeHue nepemeIieHuii u
ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/56b218f1

11

12

13

14

HepaBHOMepHOE ABM)KEHHUE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOe najieHue. Y CKoOpeHue
CBOOOJHOTO MaJieHHsl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

JIBI>KeHHe Telna, OpOIIeHHOr0 o
YIJI0M K TOPU30HTY

https://m.edsoo.ru/a8ce4fdf

https://m.edsoo.ru/f924dcc8

https://m.edsoo.ru/fa29e9ct

https://m.edsoo.ru/9a2d3298

15

KpuBonnHeliHOE nBUXKEHUE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHAas ckopocTh. [lepron u
yacTora. LleHTpocTpeMurensHoe U
IIOJIHOE YCKOPEHUE

https://m.edsoo.ru/66fefe66



https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/9c7af19c
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/66fefe66

16

KonrponsHas pabora o reme
"Kunemaruka"

https://m.edsoo.ru/ee9d274a

17

IIepBb1if 3ak0oH HproTOHA.
NHepryanpHble CUCTEMBI OTCYETA.
[IpuHnun otHOCUTENBHOCTH [ anunest.
HewnnepuuanbHble CUCTEMBI OTCUETA

https://m.edsoo.ru/cfe1583¢c

18

19

Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
Bropoii 3akon HeroTona. Macca

BzaumoneiictBue ten. Tperuil 3akoH
Hrrotona

https://m.edsoo0.ru/9e¢291363

https://m.edsoo.ru/efe4112e

20

[IpuHOUI cynepno3unuu Cuil.
Pemenue 3agau Ha npuMeHEeHUE
3akoHOB HproTOHA

https://m.edsoo.ru/1£52449f

21

22

23

3aKOH BCEMUPHOTO TATOTEHUS.
DOKBHUBAJICHTHOCTh TPAaBUTALIMOHHON 1
MHEPTHOU MaccChl

Cua TSHKeCTH M yCKOpEHUE
CcBOOOIHOTO ITaJECHUA

JIBu>keHne HeOECHBIX TN U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kemnepa

https://m.edsoo.ru/f4clecb8

https://m.edsoo.ru/3e848452

https://m.edsoo.ru/c3787bce

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/75f2fc9f

25

Cuta Tpenus. [Ipupona u BuabI cui
TpeHus. JIBUKEHUE B )KUJIKOCTH U
rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/1251686¢



https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e

26

Jasnenue. I'mapocrarnueckoe
nasienune. Cuiia Apxumena

https://m.edsoo.ru/cc6cd69f

27

28

29

AOGCOIIOTHO TBEPOE TEIIO.
[MocTynarensHOe U BpaliaTebHOE
JIBMDKEHHUE TBEPJIOTO Telia

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalllCHUs. IIneyo cunl

Crnoxxenue CUJI, ITPHUIIOKCHHBIX K
TBEPAOMY TCIIY. HeHTp TAXKECTH TCJIA.
YcnoBus PaBHOBECCHA TBEPAOI'O TCJIaA.
Bubl PaBHOBCCHA

https://m.edso00.ru/39816e56

https://m.edsoo.ru/363b5721

https://m.edsoo.ru/31fcdd2c

30

Pemenue 3agau

https://m.edsoo.ru/d59f5579

31

32

33

KonTtponbHast paborta 1o Teme
"NMuunamuka. CtaTuka TBEpIoro Tena"

I/IMHy.]'ILC MaTepHaHLHOfI TOYKH,
CUCTCMbI MaTCPUAJIBHBIX TOYCK.
HeHTp MacCC CUCTEMbI MAaTCPUAIIBHBIX
TOYCK. TeopeMa O IBUKCHUH LICHTPA
Macc

I/IMHYJ'ILC CHUJIBI 1 U3BMCHCHHUC

HUMITyJIbCa TCJIA. 3akoH COXPaHCHUSA
HUMITYyJIbCA. PeakTuBHOE ABHKEHHE

https://m.edsoo.ru/f3818b&3

https://m.edso0o.ru/99859985

https://m.edsoo.ru/64aafec4

34

MoMeHT uMITysibca MaTepUATBHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX
MOJISIX

https://m.edsoo.ru/f6195a12

35

Pemrenue 3agau

https://m.edsoo.ru/7b7a4663



https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/39816e56
https://m.edsoo.ru/363b5721
https://m.edsoo.ru/31fcdd2c
https://m.edsoo.ru/d59f5579
https://m.edsoo.ru/f3818b83
https://m.edsoo.ru/99859985
https://m.edsoo.ru/64aafec4
https://m.edsoo.ru/f6195a12
https://m.edsoo.ru/7b7a4663

36

PaGora cuibl Ha MajoM U Ha
KOHEYHOM TIEPEMEIICHHH.
I'padpuaeckoe nmpencraBiaeHne pabOTHI
CHJIBL. MOIIHOCTD CHIIBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUN KHHETHYECKOU SHECPTrUn
MaTepUuabHON TOUKU

https://m.edsoo.ru/18311468

38

39

40

41

HOTGHHI/I&JIBHI:IG 1 HECIIOTCHIIMAJIbHBIC
CHJIBI. HOTGHHI/I&JII:H&?[ OHCPIUs.
Bropas xocMuueckast CKopocTb

Tperbs kocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHymm s uaeansHON
KUJKOCTU

KonrtponsHas pabora no Teme
"3aKOHBI COXpAaHEHUS B MEXAHUKE"

https://m.edsoo.ru/29cda7aa

https://m.edso0o.ru/8475b83¢e

https://m.edsoo.ru/64{812d9

https://m.edsoo.ru/adfd6321

42

Pa3BuTue npeacraBieHuii 0 npupoie
TeI10Thl. OCHOBHBIE TOJIOKEHUS
MKT. duddyzus. Bpoynosckoe
JIBYDKEHUE

https://m.edsoo.ru/8d327d3e

43

CrtpoeHue ra3000pa3HbIX, KUJIKHX U
TBEPJBIX TeJ. XapaKTep ABUKEHHUS U
B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA

https://m.edsoo.ru/7f949152



https://m.edsoo.ru/24c9cef1
https://m.edsoo.ru/18311468
https://m.edsoo.ru/29cda7aa
https://m.edsoo.ru/8475b83e
https://m.edsoo.ru/64f812d9
https://m.edsoo.ru/adfd6321
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/7f949152

Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomnuectBo Bemectna. [locTosannas https://m.edsoo.ru/33d17dbd
ABorazipo

45 Tewmepatypa. Teruosoe pasiosectie. https:/m.edso0.ru/f6931272
Tkana [enbcus

46 Pemenue 3amau https://m.edsoo.ru/a93bae98

47 WneanbHblil Ta3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/c9618ea8

48 ypaBHfHHe Menpercena- https://m.edsoo.ru/b56856ff
Kianeiipona. Penienue 3anau

49 AbcomroTHas Temneparypa. 3akou https://m.edso0o.ru/91849ece
JansTOHA

50 Hsonpouecce! b HACATBHOM rase ¢ https:/m.eds00.ru/2881b186
ITOCTOSIHHBIM KOJIMYECTBOM BEIICCTBA
I'paduueckoe npencrasiaeHue

51 HU30IPOLIECCOB: U30TEPMA, U30X0pa, https://m.edsoo.ru/6a23b4ac
n3zobapa

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

53 Pemrenne 3amau https://m.edsoo.ru/dac14{69
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJUHAMHUYECKON CUCTEMBI CO

54 CpEIHEN KMHETUYECKOHN dHEepruen https://m.edsoo.ru/456e15¢2
MOCTYIATEILHOTO TEIJIOBOTO
JIBUKEHUS €€ YacTHI]
O06001IeHre U CUCTEMATU3 AL

55 . https://m.edsoo.ru/15463¢eae
3HaHui mo reme "OcHoBel MKT"

56 Kontponkras padora no reme https://m.edsoo.ru/e2c6adae

"OcHoBsl MKT"



https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/b56856ff
https://m.edsoo.ru/91849ece
https://m.edsoo.ru/2881b186
https://m.edsoo.ru/6a23b4ac
https://m.edsoo.ru/18a67861
https://m.edsoo.ru/dac14f69
https://m.edsoo.ru/456e15c2
https://m.edsoo.ru/15463eae
https://m.edsoo.ru/e2c6adae

57

58

59

TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX ycinoBui s T/
cCUCTeMbl. BHelHre U BHYTpeHHHE
napameTtpsl. [Tapametpst T/] cuctemsl
KaK CpeJIHHe 3HAUCHUS BEJIMYUH,
ONMCHIBAKOLIMX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBosabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Moaens naeaibHOro ra3a B

TCPMOIAUMHAMHKE. YcnoBus
IIPpUMCHUMOCTH 3TOM MOJCIN

https://m.edsoo.ru/3cefc893

https://m.edsoo.ru/abe6de9c

https://m.edsoo.ru/65542fde

60

VYpaBHenne MeHneneena-Kianelipona
U BBIPQKCHUE JUUIS1 BHYTPEHHEN
SHEPrUn

https://m.edsoo.ru/fdc9d33b

61

62

63

64

BeipaxkeHue 17151 BHyTpEeHHEH SHeprun
0JIHOATOMHOT0 HUJI€AIbHOT'O Ta3a.
KBa3ucratnueckue u HecTaTHYeCKue
MIPOLIECCHI

OneMeHTapHas paboTa B
TepMOoJuHaMuKe. Beruucnenue
paboTsl o rpaduKy mpoiecca Ha pV-
auarpamme

Tennonepenaya kak crnocoo
U3MEHEeHUs BHyTpeHHel sHepruu T /1
cUCTeMBbI 0e3 coBepIleHusI pabOThI
KoHnBeknysi, TennonpoBoAHOCTD,
U3JIy4yeHue

https://m.edsoo.ru/e68eb3fb

https://m.edsoo.ru/71bd7146

https://m.edsoo.ru/74ea547b

https://m.edsoo.ru/d2b82bdc



https://m.edsoo.ru/3cefc893
https://m.edsoo.ru/abe6de9c
https://m.edsoo.ru/65542fde
https://m.edsoo.ru/fdc9d33b
https://m.edsoo.ru/e68eb3fb
https://m.edsoo.ru/71bd7146
https://m.edsoo.ru/74ea547b
https://m.edsoo.ru/d2b82bdc

65

KommuectBo TenmnoTel. TenmmoEéMKOCTh
Tena. Y ienpHas u MOJIsipHas
TEIUIOEMKOCTH BeIIecTBa. Y AebHas
TEIUIOTa CropaHus TOIUIUBA

https://m.edsoo.ru/77191a19

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeruIonepeiade

https://m.edsoo.ru/f72b113f

67

68

[TonsTre 06 annabaTHOM TIpolLIecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KomnyecTBO TENIOTH B pa60Ta KaK

Mepbl U3MEHEHHUS BHYTPEHHEN
sHepruu T/ cuctemsl

https://m.edsoo.ru/92f2bfaf

https://m.edsoo.ru/fe9db125

69

Bropoii 3ak0H TEpMOAMHAMUKHU IS
PAaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeobpaTumoctsb
MPUPOHBIX MTPOLIECCOB

https://m.edsoo.ru/fbel1719c¢

70

[TpuHIUITBI AEHCTBUS TEMIOBBIX
mammH. KIT

https://m.edsoo.ru/58f1d829

71

72

Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno

Pemenune 3agau

https://m.edsoo.ru/b4cb642¢

https://m.edsoo.ru/9aee78d6

73

DKOJIOTHUECKHUE aCTIeKThI
HUCITOJB30BAHUA TCIIJIOBBIX
nsurareneil. TernoBoe 3arpsi3HEHNE
OKpY’Karolllen cpeibl

https://m.edsoo.ru/5a484ad2

74

75

Pemenue 3agau
O000I11IeHIE U CUCTEMATU3ALIUS

3HaHUH 10 TeMe "TepMoauHaMUKa.
TenoBeie MamHb"

https://m.edsoo.ru/6ccd6f3e

https://m.eds00.ru/6192f9d2



https://m.edsoo.ru/77191a19
https://m.edsoo.ru/f72b113f
https://m.edsoo.ru/92f2bfaf
https://m.edsoo.ru/fe9db125
https://m.edsoo.ru/fbe1719c
https://m.edsoo.ru/58f1d829
https://m.edsoo.ru/b4cb642e
https://m.edsoo.ru/9aee78d6
https://m.edsoo.ru/5a484ad2
https://m.edsoo.ru/6ccd6f3e
https://m.edsoo.ru/6192f9d2

76

KonrponsHas pabora o reme
"Tepmonunamuka. TernaoBbie
MAaIITUHEL"

https://m.edsoo.ru/4ae6e¢963

77

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y nejibHas
TEII0Ta MapooOpPa30BaAHUS

https://m.edsoo.ru/6338623¢e

78

Hacelmennslie ¥ HEHACHIIIEHHBIE
HapI)I. Ka‘-IeCTBeHHaﬂ 3aBUCUMOCTH
IINIOTHOCTHU U AAaBJICHUA HACBIIICHHOI'O
rapa oT TeMIIEpaTyphl, UX
HE3aBUCUMOCTE OT 00BEMA
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTyphbl KUIICHUS OT JIaBJICHUS B
KUJKOCTH

https://m.edsoo.ru/87fbedd 1

79

Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

https://m.edsoo.ru/11ef332a

80

81

Pemenue 3agau

TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpPHUCTAJJIOB

https://m.edsoo.ru/eda6d771

https://m.edsoo.ru/dac86a9b

82

[naBneHue M KpUCTATUIU3ALIMSL.
VY eapHas TEIIOTA IDIABICHUS.
Cybnumarus

https://m.edsoo.ru/b1feS5daf

83

Hedbopmarnu TBEpAOTO TETA.
Pactsoxenne u cxxatue. Craur.
Mopyns FOura. [Ipenen ynpyrux
nedopmaruit

https://m.edsoo.ru/9195addc
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84

TernnoBoe paclIMpeHUE KUJIKOCTEN U
TBEPABIX T€J. AHFAPMOHU3M
TEIUJIOBBIX KOJIeOaHUN YacTuIl
BelIeCTBa

https://m.edsoo.ru/c4afd848

85

ITpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

https://m.edsoo.ru/38b77981

86
87

ypaBHeHI/IC TEII0BOro OajaHca

Pemenue 3agau

https://m.edsoo.ru/187698ea
https://m.edsoo.ru/dd3bbc77

88

[ToBepXHOCTHOE HATSKEHUE.
Kannmiapneie sBnenus. JlaBinenue
10/ UICKPUBJIEHHOM IOBEPXHOCTBIO
xunkoctu. Popmyna Jlamiaca

https://m.edsoo.ru/1674aedf

&9

90

91

92

O00011IeHNE U CUCTEMATU3AIUS
3HaHUU 110 TeMe "ArperaTHbie
cocTosHUS BemecTBa. Da3oBbIe
nepexosr"

KonTponbnas pabota mo Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBble nepexo bl

OnexTpu3anus Tel U €€ IposSBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPUYECKUX 3apAI0B.
[IpoBOHMKY, TUDIIEKTPUKHU U
ITOJTYITPOBOTHUKH

DneMeHTapHBIN AEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JJIEKTPUYECKOT0 3apsiaa

https://m.edsoo.ru/b86bcada

https://m.edsoo.ru/637137ab

https://m.edsoo.ru/d8239b91

https://m.edsoo.ru/3839a75e



https://m.edsoo.ru/c4afd848
https://m.edsoo.ru/38b77981
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93

B3anmopeincreue 3apanoB. Touednsie
3apsabl. 3akoH Kynona

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

94

95

Pemenue 3agau

DnekTpuyeckoe noje. Ero neiictaue
Ha AJICKTPUYECKHUE 3aPsiIbI

https://m.edsoo.ru/77a9d457

https://m.edsoo.ru/5f69d83a

96

Hanpssk€HHOCTB IIEKTPUYECKOro
nonisi. [IpoGusbIit 3apsz. Jlunuu
HaIPSHDKEHHOCTH JIEKTPUYECKOTO
noJi. OZHOPOJHOE DIIEKTPUYECKOE
oJie

https://m.edsoo.ru/ele8dbc4

97

TloTeHUMaAIILHOCTD
3JIEKTPOCTATUYECKOTO MoJid. PazHOCTH
MOTEHIIMAIOB U HANPSKEHUE

https://m.edsoo.ru/ae94dc27

98

[TorenmanpHas 3HEPTUs 3apAaa B
JJIEKTPOCTATHYECKOM II0JIE.
[ToTeHman 31eKTpOCTaTUYECKOTO
oSt

https://m.edsoo.ru/5a9a6571

99

100

CBs13p HaNPSYKEHHOCTHU OIS U
Pa3sHOCTH MOTEHIUAIIOB JUIs
JIEKTPOCTATUYECKOTO TOJIS
[TpuHuMn cynepno3suuuu
NEKTPUYECKUX MTOJIEH

https://m.edsoo.ru/9f3f9289

https://m.edsoo.ru/1bd 18654

101

Pemrenue 3agau

https://m.edsoo.ru/163711ea

102

103

[Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3apsKEHHOU chepbl
[Tone paBHOMEPHO 3apsIKEHHOTO 1O

00béMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU TIOCKOCTH

https://m.edsoo.ru/cc734dce

https://m.edsoo.ru/4677e¢463
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IIpOBOHMKY B 3IEKTPOCTATHYECKOM

104 https://m.edsoo.ru/a6229¢4d

rosie. Y CJI0OBUE PaBHOBECHS 3apsIOB
JIIEKTPUK o OBOJHUK

105 JAMONCKTPHKH 1 1OYIPOBOHHIH B https://m.edsoo.ru/62476ad1
3JEKTPOCTATUYECKOM I10JIe
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
IJIOCKOTO KOHJIEHCATOpa
[TapannensHOE coeTUHEHNE

107 P a https://m.edsoo.ru/5acf8d69
KOHJICHCATOPOB
ITocnemoBarensHOE COE eHHe

108 MIEAOBATCEIbH FUHCHH https://m.edsoo.ru/1 1bce646
KOHJIEHCAaTOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/235a28b8

110 Pemntenue 3anau https://m.eds00.ru/656b4b18

BIDKEHHUE 3apSDKEHHON YaCTULIBI B

111 A p H https://m.edsoo.ru/b4b416¢7
OJIHOPOJTHOM DJIEKTPHUUECKOM I10JIe

112 Pemtenue 3agau https://m.edsoo.ru/8321c4d4
O0001IeHrEe U CUCTEMATU3AIlHS

113 3HAHUU 10 TeMe "DIIeKTpUIecKoe https://m.edsoo.ru/144d952f
one"
KonTtponsHasg pabora 1o Teme

114 " p p " https://m.edsoo.ru/8add45{8

DNeKTpUYECcKoe 1oJie

Cwnna toka. [TocTOSHHEIN TOK.

115 VYcnoBusi cyiiecTBOBaHUs https://m.edsoo.ru/b6811413
MIOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA
Hcrounnku Toka. Hanpsbxkenue u

116 https://m.edsoo.ru/167f5ef5
DJ1C
3axon Oma [y ydJacTKa IEmH.

117 Ay H https://m.edsoo.ru/953f39dd

DNEeKTpUUECKOe CONPOTUBIICHHE
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO ITPOBOJTHHUKA OT €TI0

118 https://m.edsoo.ru/1b983cba
JUTMHBI ¥ TUIOIIAAN TOTIEPEYHOTO
CeYeHUst

119 | /AC/BHOC CONPOTHEICHIE BEMICCTEA. https://m.edso0.ru/12739db1
Pemenue 3anau
[TocnenoBarenbHOE, MapaJIEIBLHOE,

120 CMEIIaHHOE COeINHEHUE https://m.edsoo.ru/ebd277dd
MIPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 3JIeKTpUYecKux 1enei. [IpaBuna https://m.edsoo.ru/e897cle3
Kupxroda

122 Permrenue 3amau https://m.eds00.ru/9692cee7

123 Pabora anekTpudeckoro Toka. 3akoH hitps://m.cdsoo.rw/63fc L f6c
Jxoyna —Jlenua

124 Pemenue 3agau https://m.edsoo.ru/7432£57
MOUIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TerroBass MOIITHOCTH, BEIJIENIsIEMast Ha https://m.edsoo.ru/73ca2881
pesucrope

126 Pemnrenue 3anau https://m.edsoo.ru/b4df8ee4

1p7 DAL BHyTpeRKce conpoTHReHe https://m.edsoo.ru/14299997
HCTOYHUKA TOKA

128 ﬁzzfpgiisg EZEEOH oo https://m.edsoo.ru/67 1f4cfc

129 Pemenue 3agau https://m.eds00.ru/96ed9672

130 MonHoCTh HCTOYHHUKA TOKA https://m.edsoo.ru/14ele7fc

131 KopoTtkoe 3ambikanune https://m.edsoo.ru/2e8399¢e5



https://m.edsoo.ru/1b983cba
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KOHI[CHC&TOp B IICIIH IIOCTOSIHHOTI'O

132 https://m.edsoo.ru/ca2d98fc
TOKa
133 Pemenue 3amau https://m.edsoo.ru/8be8dfbb
Permrenue 3agad mo reme
134 " . . " https://m.edsoo.ru/fbc71f99
[ToCTOSTHHBIN 3JIEKTPUUECKHUI TOK
Pemenue 3amau mo teme
135 " . . " https://m.edsoo.ru/fd84564f
[TocTOsTHHBIN 3JIEKTPUUECKUI TOK
Pemrenne 3ama4d mo reme
136 " _ . " https://m.edsoo.ru/e9bf8c7d
[TocTOsTHHBIN 2JIEKTPUUECKUI TOK
O00011IeHIE U CUCTEMATU3AIUS
137 3HaHUH 110 TeMe "[locTosTHHBIN https://m.edsoo.ru/b312753¢
3JIEKTPUYECKUM TOK"
KonTponsHas pabota 1o Teme
13g | OWIPOIRHATD S https:/m.edsoo.ru/3b3e6264
[TocTosTHHBIN 2IIEKTPUUECKUIN TOK
DnexTpuyeckas NpoBOAUMOCTh
139 Pa3IMYHbIX BEUIECTB. DIEKTPUUECKUM https://m.edsoo.ru/74ce9638
TOK B MeTayimax. CBEpXMpOBOAUMOCTD
DNEeKTpUYECKH TOK B pacTBOpax U
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI https://m.edsoo.ru/166c3e31
®Dapages 1S AIEKTPOIU3a
141 OnexTpuuecKuil TOK B raszax. [lmazma https://m.edsoo.ru/fd1c76c4
ONEeKTPUYECKHUI TO a e.
142 TPHACCIHI TOK B BakyyM https:/m.edsoo.ru/51313dfd
Bakyymusbie npuOopbl
ONeKTpHYSCKHUI TOK B
143 p https://m.eds00.ru/369¢2523
MOJIYITPOBOTHUKAX
144 [TonyripoBOoAHHKOBEIE TPUOOPHI https://m.edsoo.ru/34bfc1c9
Du3nyecKkuil IPakKTUKYM 110 TEME
145 p ™ https://m.edsoo.ru/887a812f

"N3mepenue cuiibl TOKa U
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146

147

HaIPsKEHUS B LIETIH MOCTOSIHHOTO
TOKa IIPU MTOMOIIN aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO C
nudpoBoii maboparopueit o GpusnKe.
[Tpumepst u3mMepenus: GU3MIECKUX
BEJIMYHH TIPH TOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO
JIBUKEHUS C LIENIbIO ONPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTH
ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBH>KCHHH"

https://m.edsoo.ru/d3fb8243

https://m.eds00.ru/6264b28¢c

148

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue ycKoOpeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" WIIH
"UccnemoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/b393dcb4

https://m.edsoo.ru/a517142¢
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nepro/ia oOpamieHus: KOHHIeCKOTro
MasiTHHUKA OT €ro MapaMeTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI TIPU ABIMDKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WIn
"[IpoBepka rurnoTessl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJT
YOPYrOCTH, BOSHUKAIOIIUX B IPYKUHE
1 PE3MHOBOM 00pasIie, OT X
nepopmarun” win "HU3ydenue
IBWKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
010K"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ko3¢ puienTa TpeHus
10 BEJINYMHE YTIIOBOTO
koa¢dunmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM IJIOCKOCTH C
MEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wnu "M3yuenue nBuKeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

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

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

https://m.edsoo.ru/e6¢f8b17

153

@u3NYECKU IPAKTUKYM IO TEME
"HccnenoBanue ycioBUid paBHOBECHS

https://m.edso0.ru/12559634
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154

TBEPIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILTEHHOB U PacuéT CUi
ynpyroctu" uinu "N3yuenue
YCTOWYMBOCTHU TBEPJIOTO Tela,
HMMEIONIETO IONaAb Onoph!"

DU3NYECKUIN TPAKTUKYM I10 TEME
"U3mepeHue umnyibca Tesa no
TOpMO3HOMY IyTH" Uiy "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIIIHOCTH CHIIBI
Taru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMIIYyJIbCa IPU YIPYTOM
B3auMozeiicteun" wim "M3mepenue
KMHETUYECKOW dHEPruu Teja 1o
TOPMO3HOMY IIyTH"

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

155

156

@u3NYECKU NIPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUUECKOT0
nporiecca (PeKOMEHI0BaHO
UCMOJIb30BaHUE HU(POBOI
nabopatopun)" nnu "M3ydenue
M30XOPHOTO Tpoliecca’ uimn
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEHUs
COCTOSIHHS"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Usmepenue ynenpHoi

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

https://m.edso0o.ru/64769b23
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157

teroéMkoctr" mim "HccenoBannue
Tporiecca OCThIBAaHUS BelecTBa" UiIu
"HccnenoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOT'O B3aUMOJICHCTBUS
U TeMIIEpaTypbl KUIIEHUS KUAKOCTEN"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHue 3akOHOMEPHOCTEN
HcTapeHus KUJIKOCTeN" uiun
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue aOCoIIOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHuun". smepenue
Kkoa(dulreHTa MOBEPXHOCTHOTO
HATSKCHHUS

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

158

@u3NYECKU NIPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3TYYEHHUs CBETOAMOoAa" UiIn
"N3yueHue npoTekaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcarop' win
"Pacnipenenenue pasHOCTH
MOTEHIINAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

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



https://m.edsoo.ru/6518def5
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160

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCAMHEHUS PE3UCTOPOB" MU
"N3mepenue yieabHoro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HakaJuBaHUs"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"Habmronenue anexTpoaunsa" uim
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" unu "HcciienoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOpA OT TeMIepaTypsl”
nnu "CHATHE BOJIbT-aMIIEPHOU
XapaKTEepUCTUKU auoaa”

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

https://m.edsoo.ru/d12ec827

161

PesepBubIiil ypok. O600111eHIE 1
cHCTEMaTH3aInsI 3HaHUH 110 TeME 1
"Kunematuka"

https://m.edsoo.ru/c1cd6683

162

163

164

PesepBHelit ypok. O60011IeHNE 1
cHCTEMaTH3aInsI 3HaHUH T10 TeME 1
"Tunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTHU3alus 3HaHUH 10 Teme 1
"Craruka TBEpAOro tena"

PeseprubIil ypok. O60061eHIE 1

CUCTEMAaTH3alysl 3HaHUM 110 TEMe 1
"3aKOHBI COXpAaHEHUsI B MEXAHUKE"

https://m.edsoo.ru/3e83a7a7

https://m.edsoo.ru/f1dde229

https://m.edsoo.ru/ffffdfb9
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165

PesepBHeIil ypok. O000IICHHE 1
CHCTeMaTH3allus 3HAHUH 110 TeMe

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI

Teopun"

https://m.edsoo.ru/1eb17193

166

PesepBHelit ypok. O600ICHHE 1
CHCTEMATH3alMs 3HAHMH 110 TEME
"Tepmonunamuka. TernaoBbie
MaIInHbI"

https://m.edsoo.ru/491db95e

167

PesepBHeIil ypok. O000IICHHE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexo bl

https://m.edsoo.ru/376bbe7d

168

169

170

PesepBHeIil ypok. O000IICHHE 1
CUcreMaru3anuda 3HAHUH 10 TeEME
"JnekTpuueckoe mose"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"ITocTOSIHHBIN 3IEKTpUYECKUH TOK"

PesepBHelit ypok. O60011IeHNE 1

CHUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ToKM B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/a3a31db5

https://m.edsoo.ru/dbdb4728

https://m.edsoo.ru/e7d63912



https://m.edsoo.ru/1eb17193
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/e7d639f2

11 KJIACC

Kosau4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi

BzaumopeiicTBrEe TOCTOSHHBIX

1 MAarHuTOB U MPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d72692d
MarnutHoe nosue. ['unoreza Ammepa
BekTop MarHuTHON MHAYKIUU.
IIpunnun cynepno3uuu

2 PHHI ynep N H 1 https://m.edsoo.ru/275747de
MAarHuTHBIX IToJ1ed. JInaun
MarHuTHON MHAYKIIMH
MaruuTHOE 110JI€ IPOBOJHHUKA C

3 POBO 1 https://m.edsoo.ru/37831ff1c
TokoM. OnbIT Dpcrena
Cuita Amrepa, e€ HampaBiIcHHE

4 118 AMIIEp HarlpapJIcHue 1 1 https://m.edsoo.ru/6f5427fa
MOYJTb

5 Pemtenue 3agau 1 https://m.edsoo.ru/d41efee?
IIpnmenenue 3axkoHa AMiepa.

6 p p 1 https://m.cdsoo.ru/3b3f7d6a
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U

o . €HHeE 3a €HHOM

7 MOy b JIBHOKeHH PIUKCHHON 1 https://m.edsoo.ru/aa8de148
YaCTHIIBI B OJTHOPOJTHOM MarHUTHOM
noJie
Pemenue 3agau 1 https://m.edsoo.ru/8c783d83
Pa6ota cunel Jlopentia 1 https://m.edsoo.ru/2bef64d7

10 Pertennie 3amau 1 https://m.edsoo.ru/e517b23e



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/e517b23e

Mar»auTtHoe 1oJie B BEILIECTBE.

11 deppoMarHeTuku, napa- u https://m.edsoo.ru/2a8cc173
IHaMarHEeTUKH
OCHOBHBIE CBOUCTBA

12 dbeppomarneTnkoB. [Ipumenenune https://m.edsoo.ru/bc26694b
(beppoMarHeTuKoB
Permrenue 3agad mo reme

13 " " https://m.edsoo.ru/1faac6ab

MarnutHoe 1101€

Pemrenne 3ama4d mo reme

14 " | https://m.edsoo.ru/29cfabed

MarxuuTtHoe 110J1€e

SIBneHue IEKTPOMAarHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/d7679bea
MarHMTHON MHTYKIIUU

16 O C unnykuuu https://m.edsoo.ru/1b88d334
3 .

17 AKOH SCKIPOMATHITHOM HEAYRHHH hitps://m.cds00.ru/926855b
QDapanes
BuxpeBoe anexTpuieckoe mose.

18 https://m.edsoo.ru/b4a53967
Toxu dyko
9J1C un WU B JBYKYIIUXCS

19 A AV g ym https://m.edsoo.ru/c7d9b182
MIPOBOTHUKAX

20 Pemenue 3amau https://m.edsoo.ru/dc7934d1

21 [IpaBuio Jlenna https://m.edsoo.ru/9b41ef5d
WNunykrusHocTh. KaTymika

22 WHAYKTUBHOCTH B LEIH https://m.edsoo.ru/7¢53bb14
MOCTOSIHHOT'O TOKa
SIBieHue camMmonH nn. DJ1C

23 YR A https://m.edsoo.ru/bb32479¢

CaMOMHAYKIIUH



https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/bc26694b
https://m.edsoo.ru/1faac6ab
https://m.edsoo.ru/29cfa6ed
https://m.edsoo.ru/d7679bea
https://m.edsoo.ru/1b88d334
https://m.edsoo.ru/92685f5b
https://m.edsoo.ru/b4a53967
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/bb32479c

24

9Hepr1/151 MAarauMTHOI'O ITOJIAA KaTyIIKHN
C TOKOM. :‘)J'ICKTpOMaI‘HI/ITHOG II0JIC

https://m.edsoo.ru/2f6d1de5

25

26

Pemenne 3amaq

O0001IeHEe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.eds00.ru/e9999345

https://m.edsoo.ru/f37ce6e9

27

KonrtponsHas pabora o teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/f622357¢

28

29

30

31

KonebarensHas cucrema.
CBo0OoHbBIE KOJIEOaHUS.
Iapmonnueckue KoneOaHus

Kunematnueckoe u TUHAMHUYECKOE
OIMCAaHUE KOJIEOATENbLHBIX
JIBIDKCHUU

BHGPFGTI/I‘IGCKOC onucanue. BeiBoj
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHMH U3 BX
OHEPICTUYICCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

Ammuntyna u ¢aza konedaHui

https://m.edsoo.ru/23be4aa2

https://m.edsoo.ru/11414644

https://m.edsoo.ru/78dab8el

https://m.edsoo.ru/alaccd22

32

[Tepuon u yacTora KoJieOaHUH.
[Tepuoa ManbIx cCBOOOIHBIX
KOJIeOaHUH MaTEMATHIECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJeOaHui MPYKUHHOTO MasITHHKA

https://m.edsoo.ru/feff9e52

33

3aTyxaromue KojieOaHusl.
BoinyxaeHHnbie koneGaHusl.
Pe3onanc

https://m.edsoo.ru/718e4134



https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/e9999345
https://m.edsoo.ru/f37ce6e9
https://m.edsoo.ru/f622357e
https://m.edsoo.ru/23be4aa2
https://m.edsoo.ru/11414644
https://m.edsoo.ru/78dab8e1
https://m.edsoo.ru/a1accd22
https://m.edsoo.ru/feff9e52
https://m.edsoo.ru/718e4134

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/al3b26a7

35

36

Pemrenue 3amau

Ypok-koHpepeHmus "MexaHndeckue
KoJe0aHusl B My3bIKaJIbHBIX
UHCTpYMEHTax"

https://m.edsoo.ru/fabe4773

https://m.edsoo.ru/2315377b

37

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUM 110 TeMe "MexaHndecKkue
KoJieOanusa"

https://m.edsoo.ru/c95a653a

38

39

40

DNeKTpOMarHuTHbIE KOJIeOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATY.IbI 3apsia KOHAEHCATOopa C
aMIUIATYZIOM CHUIIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3akoH COXpaHCHUA OHCPIuU B
nacajibHOM KoJIeOaTeIIbHOM KOHTYPC

https://m.edsoo.ru/9de437bf

https://m.edsoo.ru/37e9197¢

https://m.edsoo.ru/7e7b565a

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBLIC KoJie0anus

https://m.edsoo.ru/9add67db

42

43

44

IIepemenHsbIi TOK. Pezucrop u
KOHJIEHCATOP B LN IIEPEMEHHOTO
TOKa

Karymika "HIyKTHUBHOCTH B LIETIH
MIEPEMEHHOT0 TOKa

3axon OMa Ui JIEeKTPUYECKOH Lienu
MEPEMEHHOT0 TOKa

https://m.edsoo.ru/7db57a72

https://m.edsoo.ru/e922e141

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



https://m.edsoo.ru/a13b26a7
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/2315377b
https://m.edsoo.ru/c95a653a
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/1dc56a1f

MOoImHOCTb IEPEMEHHOT0 TOKA.

45 AMIUTMTYIHOE U IEUCTBYIOIICE https://m.edsoo.ru/ddab957f
3HAYECHHE CHJIbI TOKA M HAIPSHKEHUS

46 Pe3oHaHC B 351eKTpUUECKOl 1enH https://m.edsoo.ru/bc158ffc

47 Pemrenue 3anau https://m.edsoo.ru/cf7c45c1
WneanbHblif TpanchopmaTop.

48 HpoussoactBo, nepenatia i . https://m.edsoo.ru/9ae7b7d6
MOTpeOIEHNE AIEKTPHUICCKOM
SHEPTHH
DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.

49 Kynerypa ucnonszoBanus https://m.edsoo.ru/9f737d7e
AJICKTPOIHEPTUH B TIOBCETHEBHOM
YKA3HU

50 Pemenue 3amau https://m.eds00.ru/883d6693

51 Pemenue 3agau https://m.edsoo.ru/f9a9d849
O06o001eHre U CHCTEMAaTH3aIIHs

52 3HAHWH 110 TEME https://m.edso0o.ru/e9936e87
"JyeKTpOMarHuTHEIE KosieOanus"
MexaHn4ecKue BOJIHBI.

53 XapakTepUCTUKN MEXAHUUECKUX https://m.edsoo.ru/6adb4a22
BOJIH

54 CaolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKkTepUCTUKH 3BYKa https://m.edsoo.ru/ee4112c2

56 Mugpassyx n yJILTpa3ByI(.VH_IyM0Boe https://m.edsoo.ru/57849551
3arpsi3HEHUE OKPYKAIOIIEH cpeabl

57 Pemenue 3agau https://m.eds00.ru/9494735f



https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/9ae7b7d6
https://m.edsoo.ru/9f737d7e
https://m.edsoo.ru/883d6693
https://m.edsoo.ru/f9a9d849
https://m.edsoo.ru/e9936e87
https://m.edsoo.ru/6a4b4a22
https://m.edsoo.ru/d286ca54
https://m.edsoo.ru/ee4112c2
https://m.edsoo.ru/57849551
https://m.edsoo.ru/9494735f

58

QHGKTpOMaFHI/ITHLIe BOJIHEI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/95e5e8fc

59

60

61

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[Ixana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne PIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIUIIBI paTUOCBSI3U U
TeneBuAeHNs. Pagnonokarus.
DIEeKTPOMarHUTHOE 3arps3HEHUE
OKpY>KaroIen cpebl

https://m.edsoo.ru/a678b211

https://m.edsoo.ru/blc7ec5d

https://m.edsoo.ru/c7111d5¢c

62

KonTponbhas padbota no teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/4al3d478

63

64

65

Caert. 3aKOH PSIMOJIMHENHOTO
pacmpocTpaHEeHUs CBETa

Pemienue 3aga4d Ha MMPUMCHCHUC
3aKOHa HpHMOHHHeﬁHOFO
pacnpoCTpaHCHUs CBETa

Otpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epKano

https://m.edsoo.ru/ba296896

https://m.edsoo.ru/f44c485e

https://m.edsoo.ru/c288a5b5

66

[Tpenomnenue cBeta. AGCONIOTHBIN
Y OTHOCHUTEJIbHBIN MI0KA3aTelb
npenomMienus. [lonHoe BHyTpeHHEe
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOT'O BHYTPEHHErO OTPAKEHUS

https://m.edsoo.ru/583142d3

67

Pemrenne 3a1au Ha npuMeHeHne
3aKOHOB OTPAXEHUS U TIPEJTOMIICHUS
cBeTa

https://m.edsoo0.ru/14636¢9b



https://m.edsoo.ru/95e5e8fc
https://m.edsoo.ru/a678b211
https://m.edsoo.ru/b1c7ec5d
https://m.edsoo.ru/c7111d5c
https://m.edsoo.ru/4a13d478
https://m.edsoo.ru/ba296896
https://m.edsoo.ru/f44c485e
https://m.edsoo.ru/c288a5b5
https://m.edsoo.ru/583142d3
https://m.edsoo.ru/14636c9b

Xon nydeit B npusMe. lucniepeust

68 cBera. CIIOKHBINA COCTaB OEJIOT0 https://m.edsoo.ru/182d32ee
ceeta. LlBer

69 Jlitisbl. DOKyCHOE pacCTOSHHE I https://m.eds00.ru/8c7e9337
ONTHYECKasl CUJIa JIMH3BI

70 HMoctpoenne noOpaxeHui b aui3ax https://m.edsoo.ru/c3f324ce
U UX CUCTeMax. Y BeJINUEHUE JTUH3bI
Pewenue 3a1au Ha noctpoeHue

71 M300paXEHU, MOJIy4aeMBbIX C https://m.edsoo.ru/d67¢c1148
MIOMOIIBIO JIMH3

72 ['ma3 kak onruyeckas cuctema https://m.edsoo.ru/8d2dea84
Pemenue 3anau. [penensi

73 MPUMEHUMOCTH T'€OMETPHUUYECKOMN https://m.edsoo.ru/1d79cd32
ONTUKU

74 (KOpOCTS CBETA 1 MCTOJBI e https://m.edsoo.ru/1c94484c
U3MEPEHUS

75 Hucnepcus cera https://m.edsoo0.ru/178d9676

76 WuTepdepennus ceera https://m.edsoo.ru/c6611a7d
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOII0JICHUSI MAKCUMYMOB U https://m.edsoo.ru/d8776f67
MHUHHMYMOB

78 Pemnrenue 3anau https://m.edsoo.ru/c9dfcfal

79 [Ipumenenne naTepdepeHIun https://m.edsoo.ru/1efa64cf

80 Hudpakums cBeta https://m.edsoo.ru/2a48a5¢e7

81 Jlagpaxumonnas pewmérka. Veiosme https://m.edsoo.ru/b37d1ec’
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3agau https://m.edsoo.ru/b193f19d



https://m.edsoo.ru/182d32ee
https://m.edsoo.ru/8c7e9337
https://m.edsoo.ru/c3f324ce
https://m.edsoo.ru/d67c1148
https://m.edsoo.ru/8d2dea84
https://m.edsoo.ru/1d79cd32
https://m.edsoo.ru/1c94484c
https://m.edsoo.ru/178d9676
https://m.edsoo.ru/c6611a7d
https://m.edsoo.ru/d8776f67
https://m.edsoo.ru/c9dfcfa1
https://m.edsoo.ru/1efa64cf
https://m.edsoo.ru/2a48a5e7
https://m.edsoo.ru/b37d1ec7
https://m.edsoo.ru/b193f19d

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

83 https://m.edsoo.ru/5bce1d95
[Tonsipusanus cBeta
84 Pemenue 3amau https://m.edsoo.ru/bbc11178
85 CBeToBbIC ABJICHUS B IPUPOJIC https://m.edsoo.ru/56d84bb5
O00011IeHIE U CUCTEMATHU3ALIS
86 » . > https://m.edsoo.ru/82697d84
3HaHu# 110 Teme "OnTruka
KourtponsHas padora 110 Teme
87 P p https://m.edsoo.ru/ec59¢c415
«OnTukay
I'paHuUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKU. 3aKOHEI
88 https://m.edso0.ru/2266a9%¢8
AJICKTPOIMHAMHUKHU U TIPUHITUTT
OTHOCUTEIBHOCTHA
ITocTynatel ciequaibHOU TEOPUH
89 y H p https://m.edsoo.ru/c79dalc4
OTHOCHUTEIBHOCTHA
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [IpeobpazoBanus
JlopeHn1a. YcioBrue NpUIUHHOCTH.
90 pert p hitps://m.edsoo.ru/65f1eff3
OTHOCHUTEILHOCTE
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI
DHEPrus U UMITYIbC
91 P f’ https://m.edsoo.ru/1d1c94f3
PEISATHUBUCTCKON YaCTHIIBI
CBsi3b Macchl ¢ HEpTUen u
92 HMITYJIbCOM PEISATUBUCTCKOU https://m.edsoo.ru/59f443c4
YJACTHIIBI. DHEPTHS TTOKOS
93 PaBHOBECHOE TEIIOBOE U3ITyYEHUE https://m.edsoo.ru/4eeab85¢
94 3akoH cMelennsa Bunaa https://m.edsoo.ru/elee6abb



https://m.edsoo.ru/5bce1d95
https://m.edsoo.ru/bbc11178
https://m.edsoo.ru/56d84bb5
https://m.edsoo.ru/82697d84
https://m.edsoo.ru/ec59c415
https://m.edsoo.ru/2266a9e8
https://m.edsoo.ru/c79da1c4
https://m.edsoo.ru/65f1eff3
https://m.edsoo.ru/1d1c94f3
https://m.edsoo.ru/59f443c4
https://m.edsoo.ru/4eeab85c
https://m.edsoo.ru/e1ee6abb

T'unmoreza M. Ilinanka o kBaHTax.

95 https://m.edsoo.ru/8da3efb3
DOTOHBI

96 DHeprus 1 UMIyinbe GpoToHa https://m.edsoo.ru/faf3f546
dororpdexr. OnbiTer A. T

97 https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHbl hoTodhdekTa
VYpaBueHnue DitHIITeHA 7151

98 dororddekra. "Kpacnas rpanumna" https://m.edsoo.ru/bca25d3c
dhoTodrddekra

99 Aapaenne cpera. Oubiret I1. H. https://m.eds00.ru/9139¢8d6
JleGenena

100 BonHoBEIE cBOIICTBA YaCTHII https://m.edsoo.ru/22dc465f
Bounbl ne bpona. [InuHa BoJIHBIL 1€

101 Bpoiins u pazmepsr o6siacti https://m.edsoo.ru/f98b63b9
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI

102 KopnyckyisipHO-BOJIHOBOM Tyanu3m https://m.edsoo.ru/2bbe2ce4

103 Jlupariuns S1CKTPOHOB Ha https://m.edsoo.ru/7123ee6b
KpHUCTaJIIax
Cnenunduka u3amMepeHuii B

104 Mukpomupe. COOTHOIIEHUS https://m.edsoo.ru/25ed 1158
HeomnpeaenénHocrel ['elizenOepra

105 Pemenue rpaduyeckux 3anau https://m.eds00.ru/2526925¢

106 Pemenne pacu€THeIX 3a1a4 https://m.edso0.ru/249f927¢
KontponpHas paboTa mo TeMam:

107 "Ocnossl CTO", "KopnyckynspHo- https://m.edsoo.ru/9b44f6cf
BOJIHOBOI1 tyanu3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aroma. [limanerapHas Mozenb aToma https://m.edsoo.ru/a7ad8e6c

Pezepdopna



https://m.edsoo.ru/8da3efb3
https://m.edsoo.ru/faf3f546
https://m.edsoo.ru/d3b57d7e
https://m.edsoo.ru/bca25d3c
https://m.edsoo.ru/9139c8d6
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https://m.edsoo.ru/a7ad8e6c

109

IToctynater bopa

https://m.edsoo.ru/e6ab4282

110

111

Bunel cniektpoB. CriekTp ypoBHEM
SHEPruM aToMa BOJ0po/a

CroHTa"HHoe 1 BBIHYXXICHHOC
HU3Ty4CHUE CBETA

https://m.edsoo.ru/f2ebbf7d

https://m.eds00.ru/95859134

112

113

114

115

Jlazep

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsia u
MaccoBO€ 4YHCIIO sapa. M30Tomsl.
PapnoaktuBHOCTH

3aKOH paJIMOAKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
u3inydyeHus. Biausinue
PaIMOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepusie cunbl. Jlepext maccbl
anpa. Slnepusie peakuuu. nepHbie
peaktopsl. [IpoOraembr
YIPaBISIEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE acCTIEKThI
Pa3BUTHSA SAIEPHON SHEPTETUKHU

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

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

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

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

116

MeTtobl perucTpanuu u
HCCIIEA0BAHMS DJIEMEHTAPHBIX
yactull. OyHaamMeHTaJIbHbIE
B3aUMOJICUCTBUSA. baprnoHbl, ME30HBI
u nentoHsl. [Ipencrasienne o
CrangaprHoil Monenu. KBapk-
TJIFOOHHAs! MOJIENb aIPOHOB

https://m.edsoo.ru/e44f761d



https://m.edsoo.ru/e6ab4282
https://m.edsoo.ru/f2ebbf7d
https://m.edsoo.ru/95859134
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117

®dusuka 3a npeaenamu CtaHiapTHON
Mojenu. TéMHas matepust U TEMHast
sHeprus. EnuHcTBo usnveckoit
KapTHUHBI MUpa

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

118

DTansl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/423783cb

119

120

121

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX UCCIEAOBAHMI

CoBpeMeHHbIE ONITUYECKHE
TEJIECKOIIbI, PaIUOTEIIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMUS

Bun 38é3nnoro Heda. Co3Be3nus,
SIPKWE 3BE3/1bl, IUVIAHETHI, UX BUIMMOE
JIBIDKCHHE

https://m.edsoo.ru/81d38a33

https://m.edsoo.ru/46d173d5

https://m.edsoo.ru/18f19aal

122

Comnueunas cuctema. ComHize.
ComnHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/9falfd12

123

3BE31bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"cCreKTpaJIbHBIHN Ki1acc —
CBETHUMOCTB"

https://m.edsoo.ru/f9cf5f9¢

124

125

3Be3IbI TIaBHOM
IIOCJIEJOBATEIHLHOCTH

BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIEHUS O
IIPOUCXOXACHNUN U 3BOJIIOLIUU

https://m.edsoo.ru/d6bc6679

https://m.edsoo.ru/dd8d1158



https://m.edsoo.ru/35bb53d5
https://m.edsoo.ru/423783cb
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https://m.edsoo.ru/18f19aa1
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Comnama u 3B€31. DTalbl XKU3HU
3BE3]T

126

127

128

Muneunsiii [lyte — Hama I'anakTuka.

Tunel ranaktuk. YEpHbIe ABIPHI B
sIpax rajJakTHK

Bcenennas. Pacmimpenne
Bcenennoii. 3akon Xa66mna. Teopus
Bbonpmioro B3peiBa. PenukroBoe
U3JIy4yeHue

MacmrabHas cTpyktypa Beenennoii.

MeraranakTuka

https://m.edsoo.ru/4a74c5e4

https://m.edsoo.ru/18796396

https://m.edsoo.ru/168edd8a

129

Hepewénnpie npodiembl
aCTPOHOMMUHU

https://m.edsoo.ru/b41cdfcb

130

131

@uU3NYECKU IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MIIA
"HccnemoBaHue CBOMCTB
(beppomMarHeTuKoB" UIu
"HccnengoBanue OeldCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" WU
"Onpenenenne MarHUTHOU
WHIYKIIUN Ha OCHOBE U3MEPEHUS
cuiibl Amrnepa"

https://m.edsoo.ru/75a7a2c9

https://m.edsoo.ru/9e1bd76a



https://m.edsoo.ru/4a74c5e4
https://m.edsoo.ru/18796396
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132

133

134

Pu3NYECKUH IIPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
3JIEKTPOMArHUTHON MHIYKLIMH'" W
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO 110"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUS
camounaykiun" wim "Coopka
MOJIEJTU AJIEKTPOMArHUTHOTO
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

https://m.edsoo.ru/ee77273b

https://m.edsoo.ru/2827a51f

https://m.edsoo.ru/eadcb66b

135

@uU3NYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUU B
MIPYKUHHOM MasiTHUKE"

https://m.edsoo.ru/431cd176

136

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
4yepe3 MoCIeI0BaTEIHLHO
COETMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop" win
"HccnenoBanue paboThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

https://m.edsoo.ru/b73e4d17

137

@u3NYeCKUil NPAKTUKYM IO TEME
"N3yueHne nmapameTpoB 3BYKOBOM
BOJIHBI"

https://m.edsoo.ru/691384a8

138

@u3NYECKUl IPAKTUKYM IO TEME
"N3mepenue nokaszaTens

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



https://m.edsoo.ru/ee77273b
https://m.edsoo.ru/2827a51f
https://m.edsoo.ru/eadcb66b
https://m.edsoo.ru/431cd176
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MpeJIOMJICHHUS CTeKIA" W
"[Tonyuenue n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIUH3BI"

139

140

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOrO paccTOsIHUS OT BEIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WIn
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakinm,
HHTEep(DEPEHIINU U TIOJIIPU3ALIT
ceera"

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

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

141

@uU3NYECKUN IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

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

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
OCHOBE UCCIICZIOBAHHUS
¢doroaddexra" nnu "Mccaenopanue
3aBHCHMOCTH CHJIBI TOKA Y€pe3
CBETOJMOJI OT HaNpspKeHus"
@u3nYeCKUil NPAKTUKYM IO TEME

"UccnenoBanue cuekrpa
pa3peKeHHOTO aTOMapPHOTO

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

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



https://m.edsoo.ru/924e6fcd
https://m.edsoo.ru/2edf1532
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BOJIOPOJIa U U3MEPEHUE MTOCTOSTHHOU
PunGepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
¢oHa c ucnoab30BaHKEM J103UMeTpa”
w "M3ydenue noraouienus oera-
YACTHUIl ATIOMUHHAEM"

https://m.edsoo.ru/c3546df7

145

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habaroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JIJIs1 ONIpeeICHUS
IOJI0’KCHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro noixymapus u
sipkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH Y 3BE3AHBIX
CKOTUTCHMI"

https://m.edsoo.ru/c5aa4d91

146

O06001IeHNe U CUCTEMATU3 AL
3HaHUU. Ponib (pM3HUKHU U acCTpOHOMHH
B PKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NeaTeTbHOCTH
YyesjoBeKa

https://m.edsoo0.ru/242b2fbf

147

O0600611eHre U cucTeMaTH3alus
3HaHuU. Ponb 1 MecTo pu3uku u
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

https://m.edsoo.ru/3934b363



https://m.edsoo.ru/c3546df7
https://m.edsoo.ru/c5aa4d91
https://m.edsoo.ru/242b2fbf
https://m.edsoo.ru/3934b363

148

149

O00011IeHNE U CHCTEMATHU3aLIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
(hopMHUPOBAHKH MPECTABICHUH O
(bU3UIECKOI KapTHHE MUPA, MECTO
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUNA O IPUPOIC
O00011IeHIE U CUCTEMATU3AIUS
3HaHui 1Mo reMe "Kunemaruka"

https://m.edsoo.ru/fddf45cc

https://m.edsoo.ru/c97d63fe

150

O000111eH1E U CUCTEMATHU3ALIMS
3ganui mo reMe "Kunemaruka"

https://m.edsoo.ru/f816fb28

151

152

O00011IeHIE U CUCTEMATU3AIUS
3HaHui no reme "J[unammuka"

O00011IeHIE U CUCTEMATU3AIUS
3HaHui o Teme "CTaTuka TBEp10ro
Tema"

https://m.edsoo.ru/ee1bbac5

https://m.edsoo0.ru/766e8779

153

O0001IeHrEe U CUCTEMAaTU3AIHS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/fd1e3757

154

O06o001IeHre 1 CUCTEMaTH3 A
3HaHui 1o TemMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

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

155

156

O0001IeHre 1 cCUCTEMAaTU3aIIHS
3HaHui no teme "TepMoarHaAMUKA.
TermtoBbie MaHbBL"

O06o011eHne U cucTeMaTU3aIus
3HaHMUU 110 TeMe "ArperaTHble

https://m.edsoo.ru/4fab4918

https://m.edsoo.ru/14be658b



https://m.edsoo.ru/fddf45cc
https://m.edsoo.ru/c97d63fe
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cocTosiHUS BelecTBa. @a3oBbIe
nepexomanl"

157

158

159

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUH MO0 TeMe "DIEeKTPUYECKoe
mone"

O0001IeHe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "IlocTOAHHBIN
AIEKTPUIECCKUN TOK"

O000I11IeHIE U CUCTEMATHU3AIUS

3HaHUM 1o TeMe "TOKM B pa3IMuHbIX
cpenax"

https://m.edsoo.ru/f567dc5a

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294

160

O000111eH1E U CUCTEMATHU3ALIMS
3Ha”Hu# 1o TeMe "MarautHoe mnoie"

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

161

162

163

PesepBHeIil ypok. O000IICHHE 1
CHUCTEeMaTHU3aIis 3HaHUH 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTH3aIlUs 3HAHHUH 110 TEME
"Mexanunueckue kosebanus"

PesepBHelit ypok. O60011IeHNE 1

CHUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"DneKTpoMarHuTHbIEe Kosebanus"

https://m.edsoo.ru/ba378369

https://m.edsoo.ru/91df3d3c

https://m.edsoo.ru/e7b32e21

164

PeseprubIil ypok. O60061eHIE 1
CHCTEeMaTH3alus 3HaHUH 110 TeEME
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/ef9a92f4



https://m.edsoo.ru/f567dc5a
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https://m.edsoo.ru/ba378369
https://m.edsoo.ru/91df3d3c
https://m.edsoo.ru/e7b32e21
https://m.edsoo.ru/ef9a92f4

165

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"OnTuka"

https://m.edsoo.ru/14856¢85

166

PesepBHelil ypok. O000IICHHE 1
CUcreMarui3anuda 3HAHUH 10 TeME
"OcnoBsl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

170

PesepBHbIil ypok. O6001IeHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOMI
nyanuzm"

PesepBHrliit ypok. O600111eHNE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"®u3uka aroma"

PesepBHrliit ypok. O600111eHNE U
cHCTEMAaTH3alMs 3HAaHUI 110 TEME
"®u3uKa aTOMHOTO0 SApa U
3J€MEHTapHBIX YaCTUIL"

PesepBHelit ypok. O60011IeHNE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"OnemMeHTh! acTpodu3uku”

https://m.edsoo.ru/7¢82f197

https://m.edsoo.ru/daf28a19

https://m.edsoo.ru/96a1662c

https://m.edsoo.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

170

16



https://m.edsoo.ru/14856c85
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO Pu3uKH B (HOPMUPOBAHUH
COBPEMEHHOM HayYHOW KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHOMN TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHMIIBI NMPUMCHEHHSI WU3YYCHHBIX (U3WYCCKUX MOJICIICH:
MaTepuaidbHas TOYKA, WHEPIUAIbHAS CHUCTEMa OTCYETa, abCONFOTHO
TBEPAOE TEJNO, UACAIBHBIN ra3; MOJEIU CTPOCHHS ra3oB, KUIKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DJJICKTPUUECKUN 3apsij — NpU pPEHICHUU
bu3HYecKuX 3a1a4

10.3

PacniosnaBath (pusuueckue siBICHUs (Mpolecchl) M OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSIPHO-KHHETHUYECKONH TEeOopuUu
CTPOEHHMSI  BEUIeCTBA M DJJEKTPOJUHAMHMKHU:  pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBM)KEHUE, CBOOOIHOE NajieHUe Ted,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLHUs, B3auMojaencTBue Tei; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE KHUIKOCTEH U TBEP/IBIX TEJl, U3BMEHEHHE
0o0béMa Tel NpU HarpeBaHWU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJCHCAllUs, IUIaBJICHHE, KpHUCTaJUIM3alMsl, KUIIEHUE,
BJIQXKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS Ta3a MpPH €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXAy I[apaMeTpaMH COCTOSHHS ra3a B
U30IPOLIECcCax; IEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHUUYECKOE IBUKCHUE, UCTIONIB3YS (DU3HUECKUE BEIIMIMHBI:
KOOpJAMHATa, MyTh, MEPEMEIIECHHE, CKOPOCTh, YCKOpEHHE, Macca Teja,
CHJIa, I/IMHYJ'II)C TC€JIa, KMHECTHUYECKAaAa BHGPFI/ISI, IIOTCHIIUAJIbHAsS 3HeprI/I$I,
MeXaHUYecKass paboTa, MeXaHW4YecKas MOIIHOCTh, MPH ONUCAHHUU
HpaBI/IJ'IBHO TpaKTOBaTB (bHSquCKI/Iﬁ CMBICJT HCHOHBSyeMBIX BCIIMYUH, UX
0003HAUCHHsS] U CAMHUIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(GU3NUECKYIO BEJTUUUHY C IPYTHMHU BEIMYMHAMU

10.5

OnuceiBaTh M3y4eHHbIE TEIUIOBBIE CBOMCTBA TENM W TEIUIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUecKe BEIMUNHBI: JaBICHUE Ta3a, TeMIIepaTypa, CpeaHss
KMHETUYecKass  JHEPrus  XaOTHYECKOro  JABM)KEHHUS  MOJIEKYII,
CpPEHEKBaJpaTUYHas CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI dHeprus, padora rasza, K03(G(UIMEHT MOJIe3HOro JNercTBUs
TEIUIOBOTO JIBUTATEJIS; IPU OMTUCAHUH TPABUILHO TPAKTOBAThH (PH3UUECKHIA
CMBICTT HCTIOIh3YEMBIX BEIUYHMH, UX 0003HAUCHUS M €IUHUIIBI, HAXOJUTh
dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BeUIECTBA U
AJIEKTPUUYECKHE SIBIECHUS (IPOLIECCHI), UCIOB3Ys (PU3NUECKUE BETMUUHBL:
NIEKTPUYECKUN 3apsAll, JJICKTPUYECKOE II0JIe, HANPsHKEHHOCTh I0JI,
IOTEHLIMAJ], PAa3HOCTh IIOTCHUMAJIOB;, IPU ONMCAHUU IPABUIBHO
TPAKTOBaTh GU3NUECKUIN CMBICI UCIIOJIB3YEMbIX BEJIMUNH, UX 0003HaUEHUS
U eIMHULBL, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTMMHU BEITUYMHAMU

aHAJTM3UPOBaTh  (U3MYECKHE TIPOLECCHl W SBJICHHUS, HCIOIb3YS
(dbu3MYecKre 3aKOHBI U MIPUHIUIIBI: 3aKOH BceMHUpHOTO Tsarotenus, I, I u
III 3akonbsl HpIOTOHA, 3aKOH COXpaHEHHUsSI MEXaHWUYECKOW IHEPIruu, 3aKOH
COXpPAHCHHSI WMITYJIbCA, TPUHIUI CYNEPIO3WIMA CHJI, TPHUHIIUII
paBHOMNpaBUsA  WHEPUHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJICKYJISAPHO-
KHHETHUYECKYI0 TEOpPHI0 CTPOCHUSI BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHeM KHWHETHYECKOW DHHEPruu TEIUIOBOIO JBIKEHUSI MOJIEKYNIT C
a0CONIOTHOW TeMIepaTypoil, MepBbIii 3aKOH TEPMOIAMHAMHKHU; 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsia, 3akoH KynoHa; npu 3ToM pa3nuyarb
CJIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIpaXKEHHE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIMIBI JCHCTBUA MalluH, TPUOOPOB U
TEXHHUUYECKUX YCTPOMCTB, pa3iuuaTh YCIOBUS HX 0e30macHoro
MCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BrmmonsaTs OKCHCPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUA U
IIPOLIECCOB C HMCIIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUN; NpPH
sToM (GOpMyIUpOBaTh TMpoOJemMy (3aady) H THUIOTE3Y Y4eOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYI0BaHMS,
MPOBOAUTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsAIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH;
IIPU 3TOM BBIOMPATH ONTUMAIbHBINA CIIOCO0 M3MEPEHUsI U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIy (U3NYECKUMHU BEITUYUHAMU C
WCIIOJIb30BAaHUEM TPSMBIX HW3MEPEHHH; TIPH O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJabTaThl IOJYyYEHHOHW 3aBUCHUMOCTH
(GUBUYECKUX BEJIUMYMH B BUJE TAaONHIl M TpadUKOB, JENaTh BBIBOJIBI 11O
pe3ynbTaTam UCCIIeIOBaHUS

10.12

10.13

Cobumo1aTe paBmiia 6€30MacHOro Tpy/a MPU MPOBEICHUH HCCIEA0BaHNUN
B paMKax y4eOHOTO OKCIEpHUMEHTa, Y4eOHO-HCCIEAOBATEIIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C MCITOJIB30BAHUEM U3MECPUTCIIBHBIX YCTPOP'ICTB
1 1ab0opaTopHOTO 000PYIOBAHUS

Pemate pacu€rHble 3aaudl ¢ SBHO 3aJaHHOM (DU3UYECKOH MOJEINbIO,
UCTIONB3Ys (pU3HUECKUe 3aKOHBI M PUHIIMITBL, HA OCHOBE aHAJIM3a yCIOBUS
3aJjauyl BEIOUPATh PU3NUECKYIO MOJIEIIb, BBIIEIATh (PU3NYECKHE BETMUNHBI
u (opMyibl, HEOOXOAUMBIE Ul €€ peIIeHUs, IPOBOJUTh PacuEThl U
OLIEHUBATh PEAIbHOCTh MOJyYEHHOIO 3HAUEHUs! (PU3NUECKON BEITMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1auu: BBICTpPanBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO IEMOYKY PACCYKICHHI C OMOpoil Ha H3y4dyeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp30BaTh NpH  pEHIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTUH JUIS TOMCKA, CTPYKTYpUPOBAHHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4E€OHOW M Hay4HO-IOINYJIAPHOU
uHpOpMaLUY, IOJYYEHHON W3 Ppa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[IpuBOANTE TpUMEpPHI BKJIAZa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B Pa3BUTHE HAYKH, 0OBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOPETUUECKIE 3HAHUSA IO (PU3HKE B IIOBCEAHEBHON JKU3HU
uist o0OecniedyeHuss Oe30macHOCTH Mpu oOpaiieHuu ¢ npubopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, JUUIsI COXPAHEHHS 3/I0POBBS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIIeH cpene

PaGoraTe B rpymme C BBIMOJTHEHHEM PA3UYHBIX COLMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBHO PACHpPEENsITh 00s13aHHOCTH
N IUIaHUPOBATH ACATCIIbBHOCTb B HCCTAHAAPTHBIX CHUTYyallMAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXAOro W3 YYACTHUKOB TPYIIIIbI B PCHICHUC
paccMaTpuBaeMoi POOIEMBI

11 KIIACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi

JleMOHCTpHpOBATh Ha MIPUMEPAX POJIb U MECTO (PU3UKHU B (POpMUPOBAHUH
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
U TEXHOJIOTHH, B NPAKTUYECKOW NEATEIbHOCTH JIOAEH, IEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

VYuuThiBaTh TpaHHIbl NMPUMEHEHHS] U3YYEHHBIX (U3NYECKUX MOJIENCH:
TOYEYHBIN AJIEKTPUYECKUI 3apsij, sIepHas MOJENIb aTroMma, HYKJIOHHAas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIeCcKuX 3a1a4

11.3

Pacno3naBate (Qusnyeckue sBieHus (Mpolecchl) U OOBICHATh WX Ha
OCHOBE 3aKOHOB 3JICKTPOJAMHAMUKHN M KBAHTOBOM (PU3UKHU: dIIEKTpHUUECKas
MIPOBOAMMOCTH, TEIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEHUCTBUS
TOKa, B3aMMOJEHWCTBUE MAarHUTOB, D3JEKTPOMarHUTHas HWHIYKIIMS,
JIeMICTBHE MarHUTHOT'O 110JIsl HA IPOBOJHUK C TOKOM M JBMKYIIHICS 3apsi,
AIIEKTPOMarHUTHBIE KoJIeOaHus u BOJIHBI, IPSIMOJIMHEHOE
pacrpocTpaHeHHE CBETa, OTPaKEHHE, IpeOMJICHHe, WHTephepeHIus,
JU(pakuus 1 MoJIsipu3anus CBeTa, AUCIEPCUsi CBETa, (POTOINEKTPHUUECKUI




s ekt (porodddexT), CBETOBOE NaBIeHIE, BOSHUKHOBEHHUE IMHEWHYATOTO
CIEeKTpa  aroMa  BOJOPOJA, ©CTECTBCHHAss W HCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OnuchiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, JJICKTPUYECKYI0 MPOBOJUMOCTh pPa3IUYHBIX Cpel) U
AJIGKTPOMATrHUTHBIC ~SBJICHHS  (MIPOIECCHI), HCIONB3Yysd (U3HUECKUC
BEJIMYUHBI:  JJICKTPUYECKUN  3apsij, CHiIa TOKa, JJEKTPUUYCCKOE
HaIpsDKEHUE, JJICKTPUUYSCKOE CONMPOTHUBIICHHE, PAa3HOCTh IMOTCHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIHMS MAarHUTHOTO TOJIA, CWia AMrepa, cuia
JlopeHila, WHIYKTUBHOCTb KATYIIKH, OJHEPTUs JJICKTPUYECKOTO U
MarHMTHOTO IIOJICH, MEpPHOJ W YacToTa KoJjieOaHWii B KojeOaTeabHOM
KOHType, 3apsii ¥ Ccujla TOKa B TMpOIEcce TapMOHMYECKHUX
AJIEKTPOMATrHUTHBIX KoJIeOaHUM, (POKYCHOE PACCTOSIHUE M OINTHYECKas
CWJIa JIMH3BI; TIPU OTNIMCAHWU MPABWIBHO TPAKTOBATh (DU3MUECKHIA CMBICI
UCIONIB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS M EIAWHHIIBI; YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEIIMYMHAMU

11.5

11.6

OnuceIBaTh HN3YUCHHBIC KBAHTOBLIC ABJICHUSA W IIPOLECCHI, HCIIOJIB3YS
(1)1/131/1116010/16 BCJIIMYHHBI: CKOPOCTD 3JICKTPOMArdUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YaCTOoTa CBCTA, DHCPIrus MU HUMIIYJIIbC (1)OTOH8., nepuon Iiojiypacrania,
SHEpPTUA CBA3U ATOMHBIX SACP, IMPU OIMMCAHWUN IIPABUJIIBHO TPAKTOBATH
(I)I/ISI/I‘ICCI(I/Iﬁ CMBICJI HCIHOJIB3YEMbBIX BCIWYHUH, HUX 0003HaUYCHUS |
CAWHUIBI; YKa3bIBaTb (bOpMYJ'ILI, CBA3BIBAIOIIUC NAHHYHO (I)I/BI/ILIGCKYIO
BCIIMYMHY C APYIrUMH BCIWYHUHAMU, BBIUYUCIIATH 3HAYCHUC (I)I/I3I/I‘IGCKOI\/’I
BCIIMYHHBI

AHanu3upoBath  (U3MUECKHME TPOLECCHl U SBJIEHUSA, MHCIOJb3Ys
¢usmyeckue  3aKOHBI M OpUHIMNBL  3akoH  Oma,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NMAPAJUIEIBHOTO COEUHEHMS IIPOBOJIHUKOB, 3aKOH
Jxoyns — JleHma, 3akOH DJJIEKTPOMAarHMUTHOM MHAYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pPacHpOCTpaHEHHUsl CBETa, 3aKOHbl OTPaKEHUs CBETa,
3aKOHBI MPETOMJIEHHs CBETa, ypaBHeHUe OHITelHa 1ia hoTodddexra,
3aKOH COXpaHEHUS SHEPruH, 3aKOH COXpPAHEHHS HUMITYJbCa, 3aKOH
COXpPaHEHMsI DJIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHUS MacCOBOIO
qucia, MocTynarsl bopa, 3akOH pagMOaKTHBHOIO pacnajaa; IpU 3TOM
pa3nnyarh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U yCIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe}IeHﬂTB HaIlpaBJICHUE BCKTOpPAa HWHAYKIHWKW MArdHuTHOIO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

CTpouTh M ONMHUCHIBATh W300paKEHHE, CO3/]aBaCMOE TUIOCKHM 3EpPKajioM,
TOHKOHU JIMH30H

11.9

BEBIOTHATE AKCMIEPUMEHTHI TI0 MCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCMOJIh30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPCHHIA; MpHU
3ToM (opmynmpoBaTh TpoOiieMy (3aJady) W THUIOTE3Y Yy4eOHOro




HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEITI0KEHHOTO 000pYI0BaHHMS,
MPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh MpsIMble U KOCBEHHbBIE M3MEPEHUS (DPU3UUYECKUX BEIUYHH;
IpU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHs] U HCIOJIb30BAThH
U3BECTHBIE METO/Ibl OLIEHKH IIOTPEIIHOCTENH U3MEPEHUI

HccnenoBath 3aBUCMMOCTH (PU3UYECKHX BEIUMYUH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUI; IPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MONYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIMYUH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroaTh nipaBriTa 0€30MacHOTO TPY/a IPH IPOBEACHUH HCCIICIOBAaHUI
B paMKax y4eOHOro OKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKOH U
HPOEKTHOW JEATEIBHOCTH C UCIOJIBb30BAHHEM H3MEPHUTEIbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuérHble 3aauM ¢ SBHO 3aJaHHON (PU3MYECKOW MOJEIBIO,
UCHOJNB3YS (PU3UYECKHe 3aKOHBI U PUHITUIBI; HA OCHOBE aHAIHM3a YCIOBUS
3aJa4uM BIOUpaTh (PU3HUECKYIO MOJIEIb, BBIACIATH (PU3MUECKUE BEIIMYMHBI
u (opmysbl, HeoOXoauMbIe A €€ pelIeHHUs, TPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTb IMOJIYICHHOTO 3HAYCHHS (PH3NICCKON BEITMIHUHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYIO ILICIIOYKY paccyxcz[eHHﬁ C OHOPOﬁ Ha HU3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh NOpuU  pemIeHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE TEXHOJOTHUM JUIl TIOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallMd U TPEeACTaBIE€HUS y4eOHOW W Hay4YHO-TOMYJISPHOM
uHpOpMaLlMY, MOJYYEHHOH H3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUINBI AEHCTBHS MAaIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3inuaTh YCIOBHUS UX OE30MACHOTO HCIONb30BAHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh TpHUMEPHl BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJOTHI

11.18

11.19

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B OBCETHEBHON KU3HU
uist o0ecniedyeHus Oe3o0macHOCTH Mpu  oOpaleHud ¢ npudopaMu U
TEXHUYECKHUMHU YCTPOHUCTBAMH, JUISI COXPAHESHHUS 3I0POBBS U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIIeH cpene

PaboraTe B Tpymme C BBHIMOTHEHHEM PA3IUYHBIX COLHUATBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIEHO PACIPEIENSITh 00s3aHHOCTH
U IJIAaHUPOBAThH NIESTEILHOCTh B HECTAHAAPTHBIX CHUTYallUsX, aleKBaTHO
OIICHWBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYNIBI B pCIICHHE
paccMaTpuBaeMoi TPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa nposepsiemoro

pasaeiia 3JEMCECHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mpupone. Hayuneie meToab
MMO3HaHUS OKPYKaroIIEro MHpa. Ponp
SKCIEPUMEHTAa U TEOPUM B IPOIECCE MO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanre  (QU3MYECKUX  SIBICHUH |
npoueccoB. Hayunble rumnores3bl. ®Pusnyeckue
3aKOHBI U TEOpPUM. ['paHMLIBI NPUMEHUMOCTH
¢usznueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pomp uw wmecro ¢usuku B (POpMUPOBAHUU
COBPEMEHHON HAay4YHOM KapTHUHBl MHUpa, B
MPAKTUYECKOU JIE€ATEIbHOCTH JIIOIEH

MEXAHUKA

2.1.1

KMHEMATHKA

Mexannueckoe  aBrmkeHHE. OTHOCHUTENBHOCTH
MEXaHMUYECKOro JBmkeHus. Cucrema orcuéra.
Tpaexropus

2.1.2

[lepemenienue, ckopocTh (CpelnHsis CKOPOCTb,
MIHOBEHHAas CKOPOCTH) u YCKOpEHHE
MarepuaibHOM TOYKHM, HX TMPOEKIHH Ha OCHU
cucteMbl koopauHat. ClioKeHue MepeMeleHuid 1
CII0KEHHME CKOPOCTEN

2.1

2.13

PaBrOMepHOE " PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBHKCHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHUs,
IIyTU WU IEepEeMELICHUs MaTepUaJbHOW TOYKU OT
BPEMEHHU

CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO
naJgcHUs

KpuBonuneiinoe JBUYKEHUE. PaBHOMEpHOE
IBHUKCHUC MaTepHaHBHOﬁ TOYKH IO OKPYKHOCTH.
VYrioBas CKOpOCTh, TUHEWHAs CKOpOCTh. [lepuoa u
yactoTa. LleHTpocTpeMuTensHoe yCKopeHue

2.1.6

TexHudeckue yCcTpOUCTBA: CHUIOMETP, ABUKCHUE
CHapsAJ10B, LICTIHBIE U PEMEHHBIC NIepeIadu
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2.3

2.1.7

[IpakTuyeckne paboThl. V3MepeHHEe MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIUCHUSA MEXIY
Iy TSAMH, IPONICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIIbHBIE PABHBIE IIPOMEKYTKHA BPEMEHU
IIPM PaBHOYCKOPEHHOM [BIXCHMM C HA4YaJIbHON
CKOpPOCTBhIO, paBHOW HYyI0. M3ydueHue IBHKEHUSA
LIAapHUKa B BA3KOW JKMJIKOCTHU. M3ydyeHne nBUKEHUS
Tela, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH [amwiies. IlepBwii
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_[I/IH CYIICPIIO3NIINU CUJT

Bropoii 3akon HproToHA A1 MaTepuanbHON TOUKU
B uHepiuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HbIOTOHA /17151 MaTepUaIbHBIX TOUEK

224

3akOoH BCEMHpPHOTrO TAroteHus. Cuiia TSHKECTH.
[IepBas kocMuueckasi CKOpocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHUS U cuia TpeHus nokos. Koadduuument
TpeHus. Cuiia CONpOTUBIICHUS IPU JABM)KEHUH Tella
B )KMJIKOCTH WJIU Taze

227

[MocTynarensHOe ¥ BpamaTelbHOE JBHKCHHUEC
abCoOIOTHO TBEPJOTO Tena

228

229

2.2.10

MoOMEHT CHJIbI OTHOCHUTEIBHO OCH BpAIECHUS.
[liiewo cuitbl. YCIIOBUSL paBHOBECHS TBEPAOTO Tela
B UCO

TexHuueckue yCTpOﬁCTBaZ HOAINHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue paboTel. M3ydeHuwe JBUIKEHUS
Opycka 1Mo HaKJIOHHOH TIOCKOCTH TMOJ JeHCTBHEM
HECKOJIBbKHUX cuil. McciienoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HHUKAIOMIMX B JIedopMUpyeMoit
MIPY>XUHE U PE3NHOBOM 00pasiie, OT BEIHMUYUHBI UX
nepopmanuu. MccnenoBanue ycnoBuil paBHOBECHUS
TBEPJOTO TeJIa, UMEIOIIETO OCh BpalleHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NUmnynbc  MarepuaibHOM  TOYKH,  CHUCTEMBI
MaTepuagbHBIX  Touek. Mmmynsc  cunbl U
HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHusa umnyibca B UCO. PeakTuBHOE
JBUKCHHE




233 Pabora cuibl
234 MomHocTh CHIIBI
235 Kunerndeckass dSHeprus MaTepUaJIbHOM TOYKH.
o TeopeMao KHHETHYECKOM SHEPIHH
[TorenunaneHas 3ueprus. [loreHnnanbHas sHeprus
236 yIpyro nepopMupoBaHHON MPYKHUHBI.
o [MoTeHmanbHas SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanpHbIe M HENOTEHLIMATIbHBIE CUIIBL. CBSI3b
237 paboThl HEMOTEHIHUANBHBIX CHUJI C H3MEHEHHEM
o MEXaHUYCCKOW OSHEPrHHM CHCTEMbI Tell. 3aKOH
COXPaHEHUs MEXaHUUYECKOH 3HEepTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudyeckue yCTpOMCTBA: JBHKEHHE DPaker,
o BOZOMET, KOIIEp, IPYKUHHBIN THCTOJIET
[Ipaktuyeckne  pabotel.  M3yueHwe  cBs3H
5310 CKOpOCTEM  Ten  Hpu  HEYOpyroM  yjaape.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHUEM
MEXaHWYECKOW YHEPTUU Teja

3.1

MOJIEKVYJISAPHA S ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopHH. BpOyHOBCKOE IBHIKEHHE.
Hudbdyzus. Xapakrep JIBUKEHUS "
B3aMMOJICICTBUS YaCTHUL BELIECTBA

3.1.2

3.1.3

Mopenu cTpoeHusi ra3oB, KUIKOCTEH U TBEPIBIX
TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3THUX MOJeIIeH

Macca  monekyn.  KonudectBo — BelecTsa.
[TocTostHHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
u3mepenue. [llkana temneparyp Lenscus

3.1.6

Mopens maeansHoro raza. OCHOBHOE ypaBHEHUE
MOJ'IeKy.]'IHpHO—KI/IHCTI/I'-ICCKOI\/’I TEOpHUHN HACATBHOI'O
rasa

AbGconoTHas TemmepaTypa Kak Mepa CpeaHei
KMHETUYECKOM HHEPruM TEIUIOBOTO  JIBUKEHUS
yactuil raza. [lIkana temneparyp KenbBruna

3.1.7

VpaBuenne Knaneiipona — MennaeneeBa. 3akoH
JlanpTOHA
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3.1.8

I'a3oBbIe 3aK0HBI. 30mpoLiECChl B HACAIBHOM ra3e
C MOCTOSIHHBIM KOJIMYE€CTBOM BEIIIECTBA: U30TEpMA,
M30X0pa, n3obapa

3.1.9

3.1.10

TexHU4YecKue yCTpOICTBA: TEPMOMETP, OapoMeTp
[Ipaktnueckue pabotel. M3mepenue  macchl
BO3JyXa B KJacCHOM KkomHare. MccnenoBanue
3aBUCUMOCTH MEXKJy IapaMeTpaMHu COCTOSTHUS
pa3peKEHHOr 0 ras3a

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepmoauHamuueckas  cucremMa.  BHyTpeHHss
SHEPrusi TEPMOJIMHAMUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

323

324

KonnuectBo TemnoTsl u  pabota. BHyTpeHH:s
SHEPrusl OJHOATOMHOTO UJIEAJILHOTO Ta3a

Bunawr TeIUIoNepelayun: TETUIONPOBOHOCTb,
KOHBEKLIUS, WH3aydeHue. TemnoéMKoCcTh Tea.
VYiaenpHass  TeIUIOEMKOCTH  BemiecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIUIONEpeaayue

IIepBbli 3akOH TepMoaMHAMHUKU. IIpumenenune
[IEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30IIPOLIECCAM.
I'paduueckas uHTEpHIpeTays paboThl raza

3.25

TenmoBbie  MammHbl.  [IpuHOMNBL  IEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUU B
TEIUIOBbIX MamuHaX. Koad¢uimeHT mnonae3Horo
nevictus (manee — KIT/I) TerutoBoit mammabl. [kt
Kapno u ero KI1/|

3.2.6

Bropoit 3akon tepmoaunamuku. HeobGpatumocThb
IIPOLIECCOB B MpHUpOAE. TeIuIoBblE JBUTATEIIH.
DKOJoTHYeCKHe MPOOIeMbl TETTIOIHEPTETUKH

3.2.7

3.2.8

TexHu4ecKkue yCTponCTBA: ABUTaTeNIb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIBHUK, KOHJUIIHOHED
[Ipaktuyeckue paboTel. M3mepeHue yaenbHOM
TEIJI0EMKOCTH

33

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[Tapoobpa3zoBanue u KoHAeHcanus. Vcnapenue u
KHUIIEHHEe. YJelbHas TejaoTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMITEPATypPhl KATICHHSI OT JaBJICHUS

AOconmroTHas n OTHOCHUTCIJIbHAsA BJIaXHOCTH
Bo3ayxa. HacelmeHHsli nap




3.33

Teépnoe Temo. Kpucrammueckne u amopdHbie
Tena. AHU30TPOIMS CBOMCTB KpUCTalioB. JKujakue
kpuctajibl. COBpeMEHHbBIE MaTEPHAITBI

334

3.35

[TnaBnenue u KpucTaun3anus. Y AenbHas TeIoTa
raBnerus. CyOnumanus

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

TexHuueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TIOJTyYCHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHUCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuyeckne paboOThL. M3MepeHHe BIAXKHOCTH
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

4.1.1

4.1.2

OnexkTpuzauus Tena. DJeKTpudeckuil 3apsan. [sa
BH/Ia SJICKTPUYCCKHUX 3apA10B

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKHA

4.1.3
4.14

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe ToJe. Hanpsokénnoctsb
JJeKTpudecKkoro mnons. IIpuHmmn cynepno3unuu.
JIMHUYM HANPSHKEHHOCTH AJIEKTPUUECKOTO MOJIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATUYECKOTO MOJISL.
Tlorenuuan. Pa3HocTh OTEHIINATIOB

[IpoBOgHMKM ¥ JOUDJIEKTPUKA B TOCTOSIHHOM
INEKTPUYECKOM oJe. Jusnexkrpudeckas
IIPOHULIAEMOCTD

OnektpoémkocTb. KoHzteHCcaTop. DAeKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. ODHEPIus 3apsiKEHHOIO
KOHJIEHCAaTopa

Texnuueckue YCTPOUCTBA: JNEKTPOCKOII,
JNEKTPOMETP,  DJIEKTPOCTAaTHUYECKas  3alllWTa,
3a3eMJIeHHE  3JIEKTPONpHOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHL. Nsmepenne
IEKTPOEMKOCTU KOHJIEHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcenoBus CYIIIECTBOBAHUS IIOCTOSIHHOT'O
aieKTpudyeckoro Toka. Mcrounuku Toka. Cuia
TOoKa. [IoCTOAHHBIA TOK




422

Hanpsokenne. 3akon Oma 1715 yyacTka Lenu

423

424

BHGKTpI/I‘IeCKOG COITPOTUBJICHUC. y,I[eJ'IBHOC
COITPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TGJ'IBHOG, nmapaji€jbHOC, CMCIHIaHHOC
COCAUHCHHNEC ITPOBOJHUKOB

4.2.5

PaGora anekrpuyeckoro Toka. 3akoH Jxoyms —
Jlenua

4.2.6

4.2.7

MOUTHOCTD IEKTPHUECKOTO TOKA
anekTpoaBwxkymas cuna (ganee — OJAC) wu
BHYTPCHHEE COINPOTUBJICHUE WCTOYHUKA TOKA.
3akon  Oma  ia  TONHOW  (3aMKHYTOM)
aneKTprueckoii enu. Koporkoe 3amMpIikaHue

4.2.8

DNEeKTpOHHAsE MPOBOAUMOCTD TBEPIBIX METAIUIOB.
3aBUCUMOCTh  CONPOTUBIICHUS  METAUIOB  OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTh

4.2.9

4.2.10

4.2.11

Onektpuueckuidi TOk B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

[MonynpoBonnuku. CoOcTBeHHass U MpUMECHas
[IPOBOJIUMOCTh TOJYNPOBOAHUKOB. CBOWCTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DIEKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIN3

4.2.12

DneKkTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA 1
HECAMOCTOSTENbHBIN pa3pan. Pasnuusble THIBI
CaMOCTOATENIbHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHnueckue ycTpoiicTBa: aMIepmeTp, BOJIbTMETP,
peocTar, HCTOYHHUKU TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPBL, TEPMOMETP
CONPOTUBIICHNUS, BAKYYMHBIN JUOJI, TEPMHUCTOPBI U
(doTOpe3nuCTOpsl,  MOJYNPOBOJHUKOBBIM  THOJ,
rajJbBaHUKa

11 KIIACC

4.2.14

[IpakTnueckue paboTbl. M3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DO/IC wucroyHMKa TOKa M €ro
BHYTpEHHEro  comnpotuBieHus.  HaOmonenue
JJIEKTPOJIN3a




Kon
pasaena
4

4.3

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

IlocTossHHEIE MAarduThbl. B3aumonaelictBue
HOCTOSSHHBIX MarHuTOB

43.2

433

434

MaruutHoe noje. BeKTop MarHuTHON MHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU
AHIYKLIUU. Kaptuna  nuHwmit MarHUTHOU
WHYKIIAHU TOJIsI TOCTOSIHHBIX MAarHUTOB

MarnuTtHoe mnose npoBoJHUKa ¢ TokoM. Kaptuna
JUHUH TOJST UIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIBLICBOI'O ITPOBOJHUKA, KATYIIKH C
tokoM. OmbiT  Opcrena.  B3aumopeiicTBue
IMPOBOAHUKOB C TOKOM

Cuna Amrmepa, e€ MOJIyNIb U HAIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HalpaBlICHUE.
JIBukeHue 3apsHKeHHON YacTHUIIBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cumibl Jlopenia

4.3.6
4.3.7

SIBneHue IEeKTPOMAarHUTHOM MHAYKIIMHU

IToTok BCKTOpa MarHuTHOM HHAYKIIHUU

4.3.8

OJC wuHaykuuu. 3aKoH 3JIEKTPOMArHUTHOU
nHaykiuu Papanes

4.3.9

4.3.10

Buxpesoe anexrpuueckoe nozie. I1C nnnykuun
B NPOBOJIHUKE, JBMKYILIEMCS MOCTYINATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIE

IIpaBuio Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTH. SBNenue camonnaykuuu. IJC
CaMOUWHIYKITUN

3Hepr W MArHuTHOT'O ITOJISI KaTYIIKU C TOKOM

DJIEKTPOMArHuTHOE MOJIe

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUTBI, AJIEKTPOMATHUTHI, 3JIEKTPOJBUTATEND,
YCKOPHUTEIIH 3JIEMEHTapHBIX JaCTHII,
WHIYKIIMOHHAS MI€Yb

[TpakTdeckre paboTel. M3ydueHrne MarHMUTHOTO
MoJIst KaTylku ¢ TokoM. MccnenoBanue neicTBust
MOCTOSIHHOTO MAarHuTa Ha PaMKy C TOKOM.
UccnenoBanue  sBiIEHUS  DJIEKTPOMArHUTHOU
WHIYKITUN

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

KoneobarensHas cucTeMa. CBoOoHbIE
KoseOaHusl. lapmonnueckue KoJieOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

5.13

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunematnueckoen JOuHAMHUYECKOE ONMCAHUE
K0J1€0aTeIbHOTO ABMXKEHUS

5.14

IIpeBpamienue 53HEpruM IpU TAPMOHUYECKUX
Konebanusax. CBs3p aMIUTUTYABl KOJIeOaHUi
MCXOJHON BEJIMYMHBI C aMIUIUTYIaMU KosieOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOonHBIC
AIIEKTPOMAarHUTHbBIE KOJIEOAHUsSI B MJICATbHOM
K0e0aTeJIbHOM KOHTYype. AHAJOrusi Mexay
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpaHCHUS DOHCPrun B HACAJTIbHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)K,HGHHLIC MECXaHUYCCKHUC KoJiIeOaHMsI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)KI[CHHBIC
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/ITYI[HOC 58
JICUCTBYIOIIEE  3HAYEHWE  CUJbl  TOKa H
HaprDKCHI/Iﬂ

5.1.10

Tpancopmarop. IIpomsBoactBo, mnepemaya u
norpebieHue 3JIEKTPUIECKOMN SHEPTHUH.
OKOJIOTUYECKME PHUCKM TIPU  MPOU3BOJCTBE
ANEKTPUYECKOMN JHEPIuMu. KynbTypa
HCIIOJIb30BaHUS ANEKTPOIHEPT U B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

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

IIpakTHueckue paboTHI. Hccnenosanue
3aBHCUMOCTH NEpUoJia MaJIbIX KOJeOaHWi rpys3a
Ha HUTU OT JJIMHBI HUTH M MAacChl Ipys3a.
HccnenoBanue INEpeMEHHOTO TOKa B LENH W3
IIOCJIEZI0BATENBHO COCAMHEHHBIX KOHAEHCATOPA,
KaTyIIKH U PE3UCTOpa




5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHEHHUsI. Ilepuon. CkopocTb
pacnpocTpaHeHus U JuiMHa BoJiHBIL. [lomepeunsie
Y TIPOJIOJIbHBIEC BOJHBI

Hutepdepennus u mudpakiys

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3Byka. ['poMKoCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTpOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3ITyUYEHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B 1 v B 3JIEKTpOMarHuTHOM BOJIHE B
BaKyyMe

525

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IIPEJIOMJIEHUE, HoJIsIpU3aLus, Tudpakus,
uHTepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana snexkTpoMarHUTHLIX BOJH. [[puMeHeHue
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paiMOCBSA3M M TEJIEBHJICHUS.
Panuonokanus. DneKTpoMarHuTHOE 3arps3HEHUE
OKPY’KaIOIIEeH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPAa3ByKOBas AUArHOCTUKA B
TEXHUKE U MEIOULUHE, pajap, paJluONpUEMHUK,
TEeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

532

OIITUKA
[IpssmonuHeEiHOE pacnpoCTpaHEHUE CBETa B
oJHOpoJHOM cpene. JIyd cBera
OtpaxxeHue cBeTa. 3aKOHBI OTPaXKEHHUsS CBETa.
[TocTpoenne n3o00pa>keHHii B TUIOCKOM 3epKaiie

533

534

5.35

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

ITonHoe BHyTpeHHee oTpaxenue. lIpenenbHbii
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cera. CnoxHbIl cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U paccenBaromye JUH3bL. ToHKas
nuH3a. OKyCHOE PacCTOSTHUE U ONTHYECKas CUiia
TOHKOW JuH3BL. [locTpoeHne wuzo0pakeHUil B
coOuparomMX M  pacCeUBAIOUIMX  JIMH3aX.




@opMyiia TOHKOH JIMH3BL. Y BEIUYCHUE, JaBaEMOe
JUH301

537 IIpenensl  DPUMEHUMOCTH  IE€OMETPUYECKOMU

OIITUKH

HNuTtepdepennus CBeTa. Korepenrtnsie
538 WCTOYHUKHU. Y CIIOBUS HAOMIOACHHUS MaKCUMYMOB
o U MUHUMYMOB B HHTEep(GEPEHLIMOHHOW KapTUHE

OT IBYX CMH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpaxus ceera. JudpakuuoHHas peméTka.
53.9 VYcnoBue HaOMIOACHUS TJaBHBIX MaKCHMYMOB
o IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPaKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

TexHudyeckne  yCTpOWCTBA:  OYKM,  JIyIa,
5311 ¢oroanmapar, IIPOECKIIMOHHBIN armapar,

MHUKPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboThl. M3Mepenue mnokaszarens

5312 TIPETOMIICHHSI. HccnenoBanue CBOWCTB
o n300pakeHuii B TuH3ax. Habmonenue qucnepenu

cBeTa
RJIEMEHTGHI CTIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunb MPUMEHUMOCTH KJIaCCHUYECKOI
MEXaHMKHU. [Tocrynatet TEOpUH
6.1 OTHOCUTEJIBHOCTH:  HMHBAapUAHTHOCTb  MOZYJIA
CKOpPOCTH  CB€Ta B  BaKkyyMme, [PUHLHII
OTHOCHUTEIIBHOCTH DHHINTEeHA

6.2 OTHOCHTEILHOCTh OOTHOBPEMCHHOCTH.
. 33.MGJIJICHI/IC BPEMCHHU U COKpPAIICHUC AJIMHbI

6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3b  Macchl € DHEpPrUed U HUMIYIbCOM

6.4 CBOOOIHOM YacTUIIBI. DHEPTHs TOKOS CBOOOTHON
YaCTHIbI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. @Dopmyna Ilmanka CBA3M SHEpruu
7.1.1 ¢doTOHA € ero 4YacTOTOW. DHEprust U HUMITYJIbC
¢doroHa

OtkpeiTHe W  uccaenoBanue  ¢GoTtodrddekra.

7.1.2
Omneiter A.I'. Cronerosa. 3akonsl pororddexra




7.2

7.3

7.1.3

VYpaBHenue OifHmTeiHa ans  ¢dorodddexra.
«Kpacnas rpanuma» ¢potodddexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. Jebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBA: (b OTO3IEMEHT,
dboTomaTuuk, CoTHEUHAs OaTapesi, CBETOANO]]

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[TnanerapHas Mojelb aToMa

7.2.2

IToctynarel bopa. M3nydeHue u mnorniomeHue
(OTOHOB TP MEPEXo/Ie aTOMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Buael cnextpoB. Cnextp
YPOBHEW dHEPTrUH aTOMa BOAOpPOAA

7.2.3

7.2.4

7.2.5

BosiHoBbI€ cBoOMicTBa yacTul. BonHbl ne bpors.
KopnyckyisipHO-BOJIHOBOM Jyallu3M.
Judpaxuus 31eKTPOHOB Ha KpUCTaJLIax

CrioHTaHHOE€ M BBIHY)KIEHHOE  HM3IIyY€HHE.
Y CTpoicTBO M MPUHIMIT PabOTHI J1a3epa
TexHu4eckne yCTporuCTBa: CIEKTPAIbHbIN aHAIU3
(criexkTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP

7.2.6

[TpakTiueckue paboTHI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS U pEerucTpanuu
AJIEMEHTApHBIX YaCTHUIL

7.3.2

OTtkpbITHE PallnOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompeneneHutro  cocrasa
paanoakTuBHOrO m3nmydyeHusi. CpoiicTBa anbda-,
oera-, ramma-u3JIy4eHusl. Bnusinue
PaIMOaKTUBHOCTH Ha KHUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OTKkpbiTHE TIpOTOHA W HeuTpoHa. HyknoHHas
Mozenb sigpa [eitsenOepra — MBanenko. 3apsn
sapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacnian. DIEKTPOHHBIA U TMO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
PaAMOAaKTUBHOIO pacnaga

OHeprusl CBsI3U HYKJIOHOB B sipe. S iepHbIE CUJIBL.
Jedext macchl siapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 A1ep




7.3.7

Snepusiii  peakTop. TepMosaepHBId  CHUHTE3.
[TpoOGnembl 1 IepCreKTUBBI AEPHON SHEPTETUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YIHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
@yHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpoiCTBa: HO3UMETp, Kamepa
Busbcona, siaepHslit peakTop, aToMHas bom0a

[Tpaktuyeckue padoThl. McciemoBaHue TpeKoOB
qgacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3nHoro neba. Co3Be3aus, spKue 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOHN TIpyMIIbI.
IInmaneTel-THTAHTEI U WX CITYTHUKH, KApPJIMKOBLIC
11aHeTsl. Masble Testa ColHEYHOM CUCTEMBI

8.3

8.4

Counrne, ¢dorocdepa u armochepa. ComHeqdHAS
AKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMneparypa, nx
B3aMMOCBs3b. J[narpaMma «CIeKTpajJbHbIA KJIacc
— CBETUMOCTB. 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTDY TS 3BE3]1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIECHUU U SBOJIOLUU
CouHIiia ¥ 3B63/1. DTanbl )KU3HU 3BE3]

8.7

Mneunslii [1yTs — Hama ["anaktuka. CrimpanbHas
cTpykTypa [amakTuku, pacnpeneneHue 3BE3N,
ra3a u neuu. [lonoxxenue u asmxenne ConHua B
l"anakTuke. ITnockas 51 cepuueckas
noacucTemsl ['ajakTuku

8.8

Tunsl ramakTuk. PamuoranakTMKd M KBas3apbl.
UeEpHbie nbIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmpenne Bcenennon. 3akoH
Xabb6ma. Paz0eranue ranaktuk. Bozpact u paguyc
Bcenennoit, Teopusa bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennoi». PenukToBoe usinyyenue

8.10

MacurrabHast CTpyKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie  mpoOiemsl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMECHHI pPACIIO3HABATH (DU3MYCCKHUE SIBIICHHS

(npoueccm) 1 0OBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

Brnanenue ocHoBomoJjararomuMu  (PU3UYECKUMH  TOHSATHSMUA U

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

CdopMupoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJIEKYJISpPHOH  (GU3MKHM W TCPMOJUHAMUKH,
AJIEKTPOMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKPOMHpA, MAKPOMHpA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BceoOmMii xapakrep GyHIaMEHTaTbHBIX 3aKOHOB U OTPaHUYEHHOCTD
WCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECCH, WCIOJB3ysl OCHOBHBIC  IIOJIOKEHUS, 3aKOHBI |

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3INYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3ndecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKOM MO/EIbIO: HA OCHOBAHUHU
aHajgM3a yYCJOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaTbl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTEMaTH4YECKMX METOJOB  pELIEHUs  3ajad,
IPOBOAMTH pPacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3yJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB IIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErpaIlluu
6 3HAHUM W3 JpYyrux I[PEeIMETOB ECTECTBEHHOHAy4YHOIO IMKJA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3UYECKUX BEJIMYUH, BbIOMpas ONTUMAJIbHBIA CIIOCOO
MU3MEPEHMS U UCIIOJIb3Ysl U3BECTHBIE METO/bI OIIEHKH MTOTPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3muecKux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YJIbTATHI, UCIIONIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSTHSL, U IeTIaTh BHIBOJIBI; COOJIIOIaTh IIpaBUiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTo SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENLCKON  JIEATEIbHOCTH C  HCIOJIb30BAaHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH YMEHHMH  aHaJIM3UPOBaTh U  OLIEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKOH O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMHA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMUHbBIMM crocobamu paboTel ¢ uHGpopManuei
(GuU3NYECKOT0 COJEp’KaHUs C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJIn3a U OLUCHKU NOCTOBCPHOCTU HOHy‘{aeMOﬁ HH(bOpMaI_IHI/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIMOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXIaJJaAKTUYECKOW cpelie; JIBHKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r Jj1eMe
eMblI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanngeckoe JABHIKCHUC. OTHOCUTEIIFHOCTD

MCXaHHYCCKOI'O ABMXKCHU . Cucrema orcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

__AF ~,
U=—o =5'= [Ux.u‘,.u_].
At |y o C
Ax . . ,
v, =—/| =X/, aHAIIOTIYHO v, =)/, U.=Z/.
At :

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Boluncrnenue nepeMelenys 1 yTu MaTepUabHON TOUKU
MIPH NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 1O TpauKy

3aBUCUMOCTH Vx(t)




Il
b
I
—
-

. . Ao
YCKD[}EHIIE MAaTepPHAMBEHOII TOYIKIL a = ﬂ_\J \
I larso

o =24 ~(u). amanormmo 4, (v, & (v.);

Ay,
PaBHOMEpPHOE IPSAMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + vyut

1.1.5
U (t) — vgx = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at
x(t)=x,+u,t +——
v (t)=v, +at
1.1.6 a. = const
e c -
Uy, U, = <4, ["Ll '11]
U, +U.
ATy
HPII JBILKCHINI B O[THOM HAIIPABICHHI IIVIE S = >
CBoOoaHoOe nasieHue. Y CKopeHue cB0OOOJHOTO MaieHH .
Vi 13 ﬂo
1.1.7
Yo =
(9] Xo T'.r

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:




[.\'{f} =X, t Uyt =2 tU,cosat-f

v.(t)=v,, +gt=v,5ina— gt

=0

=—g =const

{u,ﬁ_ (t)=vy, =v,cosu

[
&
o
L

1.2

Kpuonuneiinoe npuxenue. [[BrmkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrioBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I PaBHOMCPHOM ABHIKCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = = 4]

. HeHTpOCTpeMI/ITGJIBHOC YCKOPEHUEC TOYKH:

. [lonHoOE ycKkOpeHne MaTepuanbHON TOUKH
TBépnoe Teno. [locTynarenbHoe U BpalaTelbHOE BUKEHUE

TBEPIOrO Tesla

JINHAMUKA
121 NuepunaneHbie cucremsl oTcuéra. Ilepseiil 3akoH HeroToHa.
[Ipurimn oTHOCUTENBHOCTH ["anunes
Macca tena. IInoTHOCTE BeliecTBa:
m
1.2.2 ==
P=Yy

Cuna. [IpuHIMN cynepro3nLuy CHUIL:

1.2.3 N > ?

FpaBHo,aeﬁCTB = Fl + F2+' -




1.2.4

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

—

‘Fij! F}_‘l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHHUA MCEKIAY

TOYEYHBIMHA MacCaMy paBHBI
mim;

F=6—p

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TSDKECTH OT BBICOTHI h HaJl MTOBEPXHOCTHIO IJIAHETHI PAINYCOM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIb)KEHUS:

Ep = uN




Cuna TpeHus TOKOS:

Ep, < uN
Koadduument tpenus
JlaBaeHwue:

i
1.2.9 p= <
1.3 CTATHUKA
i
F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

1.3.1
[M| = Fl, rae | — mie4o cuisl

-

F

OTHOCUTEIIBHO  OCH,  IpPOXOJAIIEH  uepe3  TOYKYy
NEPIEHIUKYIISIPHO PUCYHKY
IenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX

TOYCK:

> myr + myr+...

T
132 M my +m2+

B oHOpOAHOM 10JIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 T
|F+Fy+...=0

O

3akoH [lackansg

JlaBrieHue B )KuIKOCTH, Tokoseics B UCO:

p =Dpo+ pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO M KUAKOCTh ImokoaTcs B UCO, To

FApx = ngBbITeCH

VcaoBue niaaBaHus TEl

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+' .

B UCO , ecitn
, ECIIH

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTnBHOE IBMKEHIE

F
ﬁ;(;

Pabota cuibl Ha MaJIoM MepEeMEIIECHUH:




:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax

a F

D
MoNHOCTh CHIIBI:

€CITH 32 BpeMs
1 .4.5 At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

_ mv _ p_
EK]/IH - 2 - zm
1.4.6

3aK0H U3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMbI

MatepuaiabHbIX Touek: B UCO AEkun = A1 + A2 + ...

[TorenmanpHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToTennmanpHast SHEPTUSI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM II0JIE TSYKECTHU:
1.4.7 EHOTeHu = mgh

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUM:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOM  TOYKH.
Ammuintyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v,), =) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIINCaHUC:

ma, = —kx,
rae
k = mw?
1.5.1 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTu4ecKoe onucaHue (3axkoH COXpaHEHUs

MEXaHWYECKON IHEPTUN):

CBs3b AMIUIUTYIbI KoJIeOaHu CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTyJaMH1 KoJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:

Upee =04, =04

[lepuron 1 yactoTa KoyeOaHMii:

2 1

Hepno;[ MaJbIX CBO60,Z[HBIX KoJIeOaHUII MaTeMaTHYECKOTO
1.5.2
MasiTHHKA:

T=2.‘[\{I
E

[Tepnoa cBOOOAHBIX KOIEOAHUI MPYKUHHOTO MAasITHUKA:




T'=2n |—
k
1.53 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[lonepeunsle = u  mpomosibHble  BOJHBL.  CKOpOCTh

pacrnpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
1.54 v

Hutepdepennus u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJIAAPHAS OU3NKA

Mopenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tel. I1ycTh
TepMOJAMHAMHUYECKass cuctema (Teno) coctouT u3 N

OANHAKOBLIX MOJICKYIJIL. Torma konuM4ecTBO BEIIECTBA

N m
vV=—=—
Ny
2.1.1
rIe
Ny
— 4ucao ABOrajapo, m — Macca CUCTEMBI (Tena),
u
— MOJISIpHAs Macca BeIIecTBa
2.1.2 TernnoBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3auMopaelicTBue 4acTHII BElleCcTBa

2.14 Huddysus. bpoyHoBckoe ABMXeHNE
2.1.5 Monens uneansaoro raza 8 MKT

CB43b MEXKy TaBJIEHUEM U CPEIHEN KNHETUYECKON SHEPrUeH
IOCTYINATEIbHOT'O TEIIOBOTO JABHKEHUS MOJIEKYII UAEATIBHOTO

2.1.6 rasa (ocHoBHoe ypaBHeHue MKT):




rie m0 — macca OTHOM MOJIEKYJIbI,

n=V

- KOHICHTpAa g MOJICKYJI

2.1.7 AoGcomoTHas Temmeparypa: T =t +273K

CBsa3p TemIepaTrypbl Ta3a CO CpEIHEH KHHETHYECKOU
SHEPTHeM TMOCTYNATEIbHOTO TEIJIOBOTO JBWXKEHUS €ro

MOJIEKYII:

5

mgy
2

£ =

kT

——

[

2.19 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

(Vpaprerme Menrerneera — Kiareipora
| BEIpeCKeHHe 1 BHYTPEHHEH SHEePIHH
VpapreHIle MeHzgeneepa — KnameiipoHa (IIpHMeHII

3aIIICcH):

oV =""RT =vRT =NkT, p=PRL
2.1.10 LL LL

BHPEDKEHIIE RIRIE: | BHYTPEHHEﬁ SJHEPTIII OOHOATOMHOIO

raza (IpHIMeHIIMEBIe (QOPMEI 3aIIICH);

L‘=%vRT=%NH _ 30 BT —ve T = %pV

2

3aKkoH I[aJ'ILTOHa IJId JaBJICHUS CMCCH PAa3pCiKCHHBIX I'a30B:




2.1.12

2.1.13

N3omporieccs! B pa3pe’KeHHOM Ta3e ¢ IMOCTOSIHHBIM YHCIIOM
MouieKyn N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const ,

nuzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacraneHue m3onporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OOBbeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBUCHMOCTD IUIOTHOCTH M JaBJIEHMs HACBIIEHHOTO Iapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxxnocts Bo3ayxa.
OTHOCUTENBHAS BIAKHOCTD:

¢ _ Prnapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

HN3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
KOHJIeHCaIlNs, KHTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTaJuii3anusa

2.1.17

IIpeoOpazoBanue 3Hepruu B (ha30BbIX Mepexoiax

22

TEPMOJNHAMUKA

2.2.1

TemnoBoe paBHOBECHE U TEMIIEpaTypa

222

Buytpennsis sneprust




Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH SHEPTUU

223 0e3 coBeprieHus paboThl. KoHBEKIHs, TEIIONPOBOIHOCTD,
W3IIy4eHUE
KonnuecTBo TEmIOTHI.
VenpHas TEMIOEMKOCTh BELIECTBA C:
224
Q = cmAT
VY nenpHas Temiora napooodbpazoanus L: Q = Lm.
2.2.5 VY nenbHas TermioTa miasiaeHus A Q = Am.
VY nenbHas Tem0Ta cropaHus TommBa q: Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Boruncnenne pabotel mo rpaduky mpomecca Ha pV-
TuarpaMMe
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q2 =AUz + A1, = (U —Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy,
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumele nporiecchbl
[Tpuniune! gerictBus TemnoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KII. [{ukn Kapno:
T.. —-T. T
2.2.10 max =My, = ————— =1-—22
Toarp Tearp
2.2.11 YpaBHeHHE TEIIOBOTO OanaHca:




Q1+Qz+Q3+:O

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DIIeKTpU3anus Tea U €€ MPOSBICHUS. DJICKTPUUECKUN 3apsil.
JIBa Buaa 3apsiga. DJeMEHTapHBIA SJICKTPUUYCCKUN 3apsil.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoneiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

IMPOHUIACMOCTBIO

92

poplabll 1l
g 4meg, I~

Onektpuueckoe moje. Ero neiictBue Ha 53IEeKTpUUECKHE

3apsibl

Hanpsyk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

[Tone Toueunoro 3apsnaa:

q
ET:kr_Z

OJTHOPOJTHOE TTOJIE:

E = const.

Kaptussl nMHMI HANPsHKEHHOCTH ATUX MOJIER

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




[loTenumanpHas SHeprus 3apsia B IJIEKTPOCTATUUECKOM

I10JIC:
W =q¢

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
T q

CBs13b HaprI)KéHHOCTI/I IIOJII U PA3HOCTH IMOTCHLHAJIOB IJIA

OJIHOPOJIHOTO 3eKkTpocTatuueckoro nois: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MTOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
VYcnoBue paBHOBeCHUS 3apsA70B: BHYTPH ITPOBOAHMKA

Et=0

, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHHUKA (P = const
JydnexTpuku B ANEKTPOCTATUYECKOM ToJe.

I[I/ISJ'ICKTpI/ILIeCKa}I MMPOHUIIACMOCTD BCIICCTBA €

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:

q
C=—
U

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q=qq + q2+""U1 = UZ =-'-:Cr[apa1m - Cl + C2+
3.1.10




3.2

[TocnenoBarepHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=U+U;....91=q :---'C :C_+C_+...
oca 1 2

OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

Uu Ccu? gq*

3.1.11 WC:%:T:Z—C

3AKOHBI TIOCTOAHHOI'O TOKA

Cuiia Toka:

i

3.2.1 Al 0

[Tocrosannsiil Tok: I = const

Jlnst mocTostHHOrO TOKa g = It

VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
322 Hamnpsoxenue U u 3/IC E

3akoH OMa AJ1d y4acTKa LEeMu:
323 I = v

2. R

DNeKTpruYecKoe COTPOTHUBIICHHUE. 3aBUCHUMOCTH

COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHUKA OT €r0 JIMHBI U
304 cedeHwus. Y IebHOEe COMPOTUBIIEHNE BEIIECTRA.

l
R = Ps
Ucrounuku Toka. 9/]C uctouHuka Toka:
R e —

3.2.5 q

BuyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6




3akon Oma 115 TOJTHOM (3aMKHYTOM ) 3nekTpuyeckon nenu: E

= IR + Ir, oTkyzna

HapannenLHoe COCIMHCHUEC ITPOBOAHUKOB:

I=11+12+..,01=02=..,

1 1 4 1 4
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOG COCANHCHUC ITPOBOAHUKOB:
U=U1+02+.., 11=12=..,,
Ruoen = Ry + Ry+...

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH Jlxoyns — Jlenna:
Q = I?Rt

3.2.8
Ha pesucrope

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

MOHIHOCTI) OJICKTPHUYCCKOT'O TOKA:

A4
P=—010 =IU

At Ar—l
329 TermoBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MomniHocTh HCTOYHUKA TOKA:




METEH:IT

At Ars0

CBoOosHBIE  HOCUTENM  JJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAacCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
33 MAT'HUTHOE IIOJIE
MexaHUdecKkoe B3aMMOJEHCTBME MAarHuTOB. MaranTHoe
oJie. Bexkrtop MarHUTHOM WHIYKIHUU. [TpunImn
CYTEPIIO3UIIMN MAarHUTHBIX TOJIEH:
331 B =B, + By+..
JIluHuM UWHAYKUMM MarHatHoro mnons. Kaptuna auHUi
WHYKIIAA MarHuTHOTO TOJIS IIOJIOCOBOT'O u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE TMOJ€ TPOBOJHUKA C TOKOM.
330 Kaptuna nuHUNA WHIYKIMA MarHUTHOTO TIONIS JIJTMHHOTO
o NpsIMOTO  TMPOBOAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJ/IHHUKA, KATYIIKU C TOKOM
Cuna AMriepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
3.3.3 , rae o — yroj MeX1y HalpaBJIeHUEM MPOBOAHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:
Fnop =1 q | vBsina
TI€ 0. — YTOJI MEXK1Y BEKTOpaMHU
334 N

v




. I[BI/I)KCHI/IG 3ap$I)KeHHOI\/II JaCTHLbI B OJHOPOAHOM MAarHMTHOM
II0JIE

34 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEeKTOpa MarHUTHOM UHAYKIIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMHU. DC nHayknuu
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
AD
343 E = :—(IJ;
At Af—i0
{\(ﬂ‘n‘
[
( - o)
O/1C nHAyKIMH B IPSIMOM IIPOBOAHMKE JJIUHOM |,
JBIKYIIIEMCS CO CKOPOCTBIO
v

B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIe 0L — YyTOJI MEXy BEKTOpoM B 1 HOopmalibio

n

K IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI

>
>

lnv

; €CIIN




3.5

TO
| E; |= Blv

345 [IpaBuso Jlenia

NHAYKTUBHOCTB:

L_CD
]

346 »um®d=LL
Camounnykuus. JIC caMOMHIYKITUU:

AT
E. =— EL =—LI
—0

3Hepr1/151 MArduTHOT O 11011 KaTyIJ_IKI/I C TOKOM.:
LI?

3.4.7 W, ==

OJIEKTPOMATHUTHBIE KOJIEBAHIM A 11 BOJIHbBI

35.1 Konebarenpubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B NCAJIbHOM KOHCGaTeHLHOM KOHType:
[ q(t) =g, sin( ot +@;)

]I['r:] =q;=mirmms['mr+q}ﬂ:] =]__ cos|ef +qy)

®opmyna Tomcona:




3.6

T =2nVLC

, OTKyJ1a

CBs3b AMIUIMTY/BI 3apsa/ia KOHACHCATOpaA C aMHHHTYHOﬁ CHIJIBI
TOKa IIpHU CBO60,I[HI)IX SJICKTPOMAarduTHBIX KoJIeOaHUSAX B

UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:

T =~

£}

3aKOH COXpaHEHHUS SHEPIHUH B HICATHHOM KOJIEOATEIHLHOM

KOHTYpE:
3.5.2
353 BriHyX/1€HHBIE 37IEKTPOMarHUTHBIEC KoJieOaHus. Pezonanc
[lepemennsbiii Tok. [IpousBoacTBo, nepenaya u norpedaeHue
AJIEKTPUYECKON IHEPIUU
354 . ., . .
cus LIT CU" Li-
+ = M = T — const.
2 2 2 2
CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. B3anMHasi opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE B BaKyyMe:
3.55 - -
E1lBlc
156 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
16,1 [IpsimonnHENHOE pacnpOCTpaHEHUE CBETA B OJHOPOJIHOMU
cpene. Toueunslil uctoyHukK. JIyd cera
3aKOHbI OTpaKEHUS CBETA.
a=f
3.6.2

alp

LSS




3.6.3

[TocTpoenue n300pakeHH B IJIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cera:

nysina = n,sinf.

AOCONIOTHEIN MMOKa3aTelIb IMpECIOMIICHUSA:
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
n, M

n =
OTH nl UZ

Xon JIydel B Ipu3Me.
\"1 = \"1 . f?1}.1 = HJ}.:
CooTHOIIEHNE 4YacTOT M COOTHOLIEHWE JJIUH BOJIH IpH

nepexoac MOHOXPOMATHUYCCKOTO CBE€Ta UYCPE3 TIpaHULy

paszaciia ABYX ONITHYCCKUX CPCU:

3.6.5

n,<n, 1,

ny

Oy

IlonHoE BHyTpEeHHEE OTpaKEHHE.

[IpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS:

. 1 n;
Sinay, = =—
Noru nq




Coluparoniue W paccewBaroOIIMe JWH3BL. TOHKas JIMH3A.

DOKYCHOE PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.6 D=—

®opmyJia TOHKOH JIMH3bL:

=

Ly
d

|

VBenuueHue, 1aBaeMoe JTHH30i:
h 1fl
d

3.6.7

F\ h
f

k3

B ciydae pacceuBaromiei JIMH3bL:

1
D0 = F =—0,
DO

3.6.8

£
[===—1
d

h
H

Xoz J1y4a, IpOIIEIIEro JIUH3Y O IPOU3BOJIBHBIM YITIOM K
e€ rnaBHOM omnrtuyeckoil ocu. Iloctpoenne wn3z00paxeHMUt
TOYKU W OTpe3Ka MPsIMOM B COOMPAIOLIMX U PacCEUBAIOIINX

JIMH3aX U UX CHCTEMax

369 doroarnmapaT Kak ONTHYECKUN puoop. ['1a3 kak ontuyeckas
cucrema




HNurtepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOIIOACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
2.
MAKCHIMYMBI — A=2m =, M= 0,£1.£2, 3 .
v
MITHIIMYMET — A=(2m+1)—, m=0,£1,+2 +3__
2
Hudpakmus cBera. JudpaxnuonHas pemérka. YciaoBue
HaOMIOACHUS TJaBHBIX MAKCUMYMOB IpH HOPMalbHOM
MaICHUd MOHOXPOMATHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
pewéTky ¢ nepuoaom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'unore3za M. [lnanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nwmnynee ¢poToHa:
_E _h h
P=C=C "2
413 dotordpdext. OnbiTel A.I'. CroneroBa. 3akoHbI poTorddexTa
VYpasuenue DitHmreitHa 1151 hoTodPdexra:
4.1.4

E(l)OTOHa = ABbIxoja + EKHHmaxr




rae ,

hc
E(IJOTOHa =hv = 71
hc
ABbeoga = hUKp = 1
Kp
2
MV~ max
Eummax = 2 = elUsyy

JlaBlieHue cBeTa.
JlaBiieHHE CBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOITIOIIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

4.2.1

HnaHeTapHaﬂ MOJCJIb aTOMa

422

423

[Toctynatsl bopa. M3nyuenue u noriomienue GOTOHOB NpU
Nepexoie aTOMa C OJIHOIO YPOBHSI SHEPIHH Ha JIPYroi:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOpOJIa:

~13,63B
E,-—"—

"

, n=1,2.3. _

i

OU3NKA ATOMHOI'O AIPA

4.3.1

4.3.2

Hyknonnas monens siapa ['eitsenOepra — MBanenko. 3apsn

anpa. MaccoBoe unciio sijpa. M3otomsl

PagnoakTHBHOCTE.

Anbda-pacnan:
A A4 4
- X—> Y+ He

bera-pacnan.




DNeKTpOHHBIN B-pacnan:

A A 0 ~

7 X— Y+ je+v,
[TosutponusIit B-pacnan;

A A 0=, .,

XY + TV,
l'amma-n3nydenue
3aKoH paJiMOaKTUBHOIO paclaaa:

—t
N(t) = Ny % 2T

433
[Iycth m — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy*2T

434 SAnepubie peakuuu. Jlenenue u CUHTE3 sACp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®uzuka; yriyonennoe odyuenue 11 kiacce/ KacbsiHoB B.A. O61iectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

2. ®usuka; yrumyonenHoe ooOyuenue 10 knace/ Kacesino B.A. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narenbeTBO «lIpocBenieHne»

3. ®usuka 10-11 kiaccel: 3aga4Huk : yueOHoe nocooue / A.Il. PeiMkeBuy.

AxkimonepHoe o6miectBo «M3marensctBo «lIpocBemenue» 2025

METOAUYECKHUE MATEPHUAJIBI JJJISA YUYUTEJISA

1. B.A.KacpsHoB. Metoanueckoe nocooue. @usnka 10 knacc. YrimyOneHHbII
ypoBeHb. M: «Jlpoda» 2023 T.

2. B.A.KaceaHoB. Mertoanueckoe nocodue. @usuka 11 knacc. YriayOiaeHHbIH
ypoBeHb. M: «Jlpoda» 2023 r.

3. ®wusuka. ITox pen. [Munckoro (10-11 knace) (YrinyOn€HusbIit).
Metoanueckoe nocooue /Kopones M.IO., Ilerpora E.b. 2023r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. http://fcior.edu.ru/

2. https://fipi.ru/



http://fcior.edu.ru/
https://fipi.ru/

3. https://mathb-ege.sdamgia.ru/

4. https://resh.edu.ru/

5. https://www.yaklass.ru/

6. https://uchi.ru/
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https://www.yaklass.ru/
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