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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBI I MPOAOKEHUS 00pa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yriyOI€HHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

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

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTABIAET BO3MOXKHOCTU IS peaju3ald Pa3IUYHbIX METOJUYECKUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE U aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (DHU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM NpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUYECKHE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B koHIe 10 m 11 kimaccoB, b0 TOCiIEe TMEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEJIOBAHUE, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBISETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJIEIbIO, TIO3BOJISIONINE TPUMEHSTh U3yUEHHbBIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIICCCOB B OKPY’KAIOIICH >KU3HH, TPeOyromue BrIOOpa HU3NISCKOM
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs AOJKEH H3y4yaTbCAd B YCJIOBHUSIX MPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OIBITOB, TJAOOPATOPHBIX PaOOT U padOT MPAKTUKYMa, a TaKKe JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~U3y4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemMaTHuecKue KOMIUICKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJbTaTa U3y4YEHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened o0ecreynBaeTCsl pelieHneM CIeayonmX 3a1ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMeBAIOIIMX CAMOCTOSTEIBHOE CO3/laHue (PU3UUEeCKOU
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUH JJI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaAIOIIUMUCS, IUIAHUPYIOUIUMHU TPOJOIKEHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus: (GU3UYECKUX BEIUYUH (AHAJIOTOBBIE M LUQPPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopueit o Qusuke. [Ipumepsl usmepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panunyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIIMHM Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH M
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO TOJIETA W
HAa4YaJIbHOM CKOPOCTBIO TeEa.

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

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumaneHbie cuctemsl orcué€ra. [IpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOThI. J[BUkeHHEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemmepa. IlepBas kocMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUME PaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEJIY CUJI C IPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHoBckoe aBmxeHue. XapakTep JABUKEHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneit. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



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

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH [lanpToHa. M30mpoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTtBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEIFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

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

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne n BHyTpeHHKE napaMeTphl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpbHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYEHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YienbHass TemIoTa CropaHus
tormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s 3Heprusa. KoimuecTBo TEIoThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO PACHIUPEHHs Tell (Ha KaYECTBEHHOM yYpPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckrue yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOLECCHI:  KHUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

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

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKHA U MOJYHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€anocts  anektpuueckoro  mong.  [IpoGueiid  3apsa.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snexkTpocTaruyeckoro noss. Csi3b HANPSXKEHHOCTU MOJIS U Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Iapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coennHEHNE KOHIeHCaTOpoB. [locmenoBarenbHOe cCOeMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomeol, nPAKMUKyM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psa KOHAEHCATOPA YEPE3 pE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. McTouHMKM
toka. Hampskenune U u DJIC £ .

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
IPOBOJHUKA OT €ro JJUHBl W IUJIOIIQJU IONEPEYHOro CEeUeHHUs. Y IelIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



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

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKOoH OMa Jj1sl TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKTy MOJIFOCAMUA UCTOYHHMKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty TOJIFOCAMUA UCTOYHHMKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



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

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

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

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

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIMTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUMNOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



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

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM «TEIJIOBOM» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeobpa3oBaHue ABMKCHUN C UCMOJIb30BAaHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOT U
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMArHETHKY, M1apa- U JUAMAarHETHKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptnna nuHHMA  MHAYKOMM ~ MarHATHOTO — TOJISI  TIOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MO/IENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSIHOTO U MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHoM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIIUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. Brinyk1eHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpEIay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopens 3JIEKTPOMarHuTHOTO FeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHUWYECKHUX BOJIH: OTpPa)XXEHHUE, MpeloMJIeHue, UHTepdepeHuus M
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalysl BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpuMephl KIACCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyUEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCcTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusHME pPaguOakTHBHOCTA Ha YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKUE acCIEeKThl Pa3BUTHUA
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Mojenu. TéMmHas Marepusi U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bupa 3Bé3aHoro nHebGa. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHevHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIylIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJBHBIC MOTPEITHOCTH U3MEPEHHUIM (PHU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM 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 MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHH. TpHUroHOMETpHUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHUHE, ONTUYECKHE SBJIEHUS B KHBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOH, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHKAa B TEXHUKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHOH TEPMUHOJIOTUEH, KIFOYEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJI€Th HaBbIKAMU MOTY4YeHUs UH(OpMAIMU PU3NYECKOTO COJIEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KAaHUS B PA3IMUYHBIX (popMaTax C
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypokKax (U3UKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBHH C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKONW paboThl ¢ yYETOM UMEIOUINXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIlUAM, BHOCUTb KOPPCKTUBLI B JICATCIIbBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



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

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLUEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHus;

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

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

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHBBI M apryMEHTHI APYTUX TMPHU aHAIU3E pPE3yIbTaTOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN HWHTEJUICKT, TIPEATOIarafoIIHiA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS W3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATDI

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



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpUMATbHAS cHUCTEeMa OTCuéTa, abCONIOTHO TBEPIOE TENO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCITOJIb3YysI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOM
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢du3znyecKkux 3aKOHOB: MpeoOpa3oBaHuil ["amuies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJUMHAMUKUA (CBA3b JaBJEHUS HWJEATbHOIO Ta3a CoO CpeaHeu
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ1 M €ro TEeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



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

aHAMM3UPOBATh M OOBSICHATH DJICKTPUUYCCKUEC SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBJICHUS, HUCIOJIb3YSl BEJIWYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHS, MOIIHOCTb, SHEPTUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACATBHOTO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO MOJsl, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHWS  (PUBUYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, IEKTPpU3alUs Tell, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpadukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh IpaBuiia 6€301aCHOrO TPY/1a IPU MPOBEACHUN UCCIICOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH TPU HCTOIH30BAHMM MATEMaTHYECKHMX METOJOB pEIICHHS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
Pa3HBIX pa3leioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA W3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHIKCHHUN
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOIMM, IPU TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAlMIO W OLICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMaTbHON
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PHU3NYECKON KapTHHBI MHpa B OOIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O TIPUPO/IE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KojeOaHus, MaTeMaTUYECKU MAasiTHUK, UACATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



NEKTPUYECKOro  3apsiga, cwia Awmmepa, cuia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUS, HCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, CHia AMIiepa, UHIYKTUBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit 3pdext (hotorddexr), anpda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue sjep, Gu3ndeckue NPUHIMIIBI CIEKTPAIIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTHUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bI: MJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMIa 6€301acHOrO TPY/la PU MIPOBEICHUH UCCIIEOBaHUH B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BBIOMpPATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOAUTH PAcu€Thl HA OCHOBAaHMM MMEIOIIUXCS JaHHBIX, AaHAJIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAYYHOrO0 LHMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble crocoObl paboThl ¢ HH(popManuen (Gpu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



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

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABaTEJbHbBIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJAJ KaXKIOrO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' e A PHPOA https://m.edso0.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 . https://m.edso00.ru/f16b68d7
bu6mmoreka [JOK
22 Hunanika 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratnka TBEpAOTO TENA > ! https://m.edso00.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

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 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE 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
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.eds00.ru/39859¢f1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859ef1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
1 ®duszuka — pyHIaMeHTaIbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3Hanus npupoasl. Habmonenue u 1 bubmmorexa [TOK
PHPOAPL- https://m.edso00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHust GPU3NYECKUX 1 bubnuoreka [IOK
BEJINYHH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHPOBAHUH
6 COB CM(I;HHOﬁ Ha(b }Il)oﬁ Ilc)a THHBI 1 bubmorera [TOK
p i . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edso00.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
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Panuyc-BekTop mMaTepuasbHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPJIHHAT.

bubmuoreka [JOK

8 Tpaciropus. Hlepewenierie. https://m.eds00.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onricanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX Tpaduku

14 JIBu>keHue Tena, OpOIIeHHOTO MO bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

JIBr>KeHUE TI0 OKPYKHOCTH. Y TJIOBas
15 U JIUHENHas CKOpI())ZfB. Ilepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edso00.ru/33196fbe
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KonTponbHas padbora no teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Herotona https://m.edso0.ru/57dba505
[TpuHIMIT Cynepno3uiuu Cuil.

20 P;)HIGHI/IG 3:111qu’¢1 IPUMCHCHHE bubmorexa LHOK

A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [JOK
N P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

29 Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUABI CHI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocrarnueckoe

bubmuoreka [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
bu6mmoreka [IOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubnuorexa [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK.
32 LlenTp Macc cucTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 UMITYJIbCa TeJla. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
UMITyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

https://m.edsoo.ru/d6532ebh9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM NIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
crIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOU YHEPTUI bubmmorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 cwibl. [loTeHmansHas SHEprus bubnmorexa LHOK
’ privt. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MECHCHHEM MEXaHHYECKOH SHEePTUn bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b E:II;GHI/IG Beynj };IFHH TSl BIeaTbHON bubmmorexa [JOK
P PHYIUH ATA 1A https://m.edso0.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKTep IBUKCHUS U

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

bubmuoreka [JOK
44 KommuectBo BemectBa. [locTosiaHas https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE a1t https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 )4 iras. [
ACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JampToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
o1 Hfog) OIIECCOB: i;;Te Ma, U30X0pa Bubmmorexa LOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 O MKT
CHOBHOE YpaBrerHe https://m.edso00.ru/c8094721
bu6mmoreka [IOK
53 P
CHieHAe sajad https://m.eds00.ru/10265a05
CBs13b aOCOTIOTHON TeMIIEpaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

55
3gagui mo teMe "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBer MKT" https://m.edsoo.ru/13adad59
TepmoauHaMmuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHenHuE 1 BHyTpEHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [TOK
PaMeTpbl. Liapametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3BojibHas penakcaius TJ] bubnnorexa [IOK
p p & https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb uaeaabHOTO Ta3a B
59 TepMOIUHAMHUKE. Y CIIOBUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneea-Knaneipona
60 u I1:.1,1 aKEHHE TSI BHYTPEHHEN ’ bubmmorexa [TOK
p A yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBa3zucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/acscacls
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl 1o rpaduky mnpouecca Ha pV-
auarpaMmme

https://m.edso0.ru/741d5738
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Tennonepenaya xak cnocoo

63 W3MEHEHUs BHyTpeHHEeH snepruun T/1 bubmmorexa [JOK
https://m.eds00.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
U3JIy4eHUE https://m.edso00.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas u MOJIsipHas bubnunoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 MepbI U3MEHEHHsI BHYTPEHHEN bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
mammuH. KITJ] https://m.edso0.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edso00.ru/9867aaa’
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3anau bubmmorexa [JOK
https://m.edso00.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa LIOK
b ' https://m.eds00.ru/28d62b3f
TemioBble MAIIMHBI
KonTponbHas padoTa 1mo Teme
76 "TepmoanHamuka. TermioBsie bubnnorexa [IOK
P . ' https://m.edsoo.ru/1b6e26¢c5
MaITHHBI
ITapooOpa3oBaHue ¥ KOHCHCAIIHS.
7 Ucnapenue u kunexnue. Y neibHas bubmorexa HOK
P A https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacpleHHbIe 1 HEHACHIIIIEHHBIC
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KHUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEIIbHAS BIAXHOCTh https://m.edso0.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 V nenpHas TEIUIOTa IJIaBJICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmaruu TBEpIOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.edso00.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHHE TCILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHicHue sajat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBnenus. Jlapnenne bubmuorexa [JOK

88 .

10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

89 3HaHU# no TeMe "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTa. Ma3oBbie https://m.eds00.ru/0b52575c
nepexoanl”

KonTponbHas pabota mo Teme
" bubmmnorexa LIOK
90 ArperaTHbl€ COCTOSIHUS BEILIECTBA.

®da3zoBble nIepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AIIEKTPUUYCCKUX 3aPsI0B bubmorexa [JOK
P PAAOE. https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3aps. 3aKOH COXpaHEHUs bubmorexa [JOK
PAL P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
9 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
Ha DJIEKTPUYECKUE 3aPsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAMPsDKEHUE
[ToTeHnmanpHas SHEPTHS 3apsaa B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P HHATIoB 2 https://m.eds00.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHC sajad https://m.edso00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y Ij ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
1oje. Y CjaoBrue paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
JIMBIIEKTPUKY U TTOTYIPOBOJIHUKH B bubnuoreka [IOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. OneKTpoéMKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [TOK
A pa. P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COeUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaresHOE COETUHEHE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O060011IeHre U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOe bubmmorexa [JOK
" P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumoreka [IOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
v https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.eds00.ru/0839a115
117 3axkoH Oma 11 y4acTKa LEIH. bubimmoreka [JOK
DIEeKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemenne 3anau https://m.edso00.ru/437f8300
[TocnenoBarenvHOE, MapaIeIbHOE,
120 CMENIaHHOE COEUHEHNE bubnmorexa LIOK
A https://m.edsoo.ru/236f7e07
MIPOBOHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne sanas https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.eds00.ru/a3605c5c
bubmuoreka [JOK
124 | Pewenue sanas https://m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTH, BIACIACMAs Ha bubmoreia LOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 CHicHue sajat https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edso0.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OTMHOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
3 OPOTKOE SaMbliarie https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu nocTOSSHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN IEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agaud mo reme bubmuoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa [JOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BC efTB f;lneK WYCCKUIT bubmmorexa [JOK
P HHECTB. P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBepXIpOBOIUMOCTh
DIEeKTpUYECKH TOK B pacTBOpax U
140 acIIaBax JEKTPOJIMTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.edsoo.ru/4b423491
®Dapages 1S AIEKTPOIn3a
bu6mmoreka [JOK
141 i all
dueKTputiecknuii ToK B rasax. [hasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso0o.ru/2E+160
DNEeKTpUUYECKU TOK B bubnnorexka [JOK
143
MOJIYTIIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 IT ¢
OTYHPOBOLIHKOBLIE HPHOOPH! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX IATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIENICHUs
MTHOBEHHOU cKopocTh"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOH 1O
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84
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CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

bubmuorexa [JOK
https://m.edsoo.ru/b55h81al

152

du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYHMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
cocTOsIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
maBieHus apaa" uim "U3yuenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

du3nuecKuil MpakTUKYM 110 TeEMe
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edsoo0.ru/2b179d98
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"HccneagoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/IL’»Zp Wsl 3HAHUH 110 TeMe bubmorexa LHOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHeIi ypok. O000IICHHE 1
162 CI/ICTEM&TPIBZP WSl 3HAaHUH TI0 TeMe bubmorexa HOK
. https://m.eds00.ru/3149956b
"lmnamuka"
PesepubIiit ypok. O6006111eHIE 1
163 CI/ICTEMaTI/I?;Zp WSl 3HAHUH TI0 TeMe bubmmorexa [JOK
" B " https://m.edso00.ru/0f9752ac
Craruka TBEpAOTro Tena
PesepBHrlIit ypok. O600111eHNE 1
164 CI/ICTI;MaTI/I?;Zp WSl 3HAHUU IO TEME bubmmorexa [JOK
t https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUS B MEXaHUKe"
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TernioBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

CHCTEMaTHu3alMs 3HAHUH 110 TeMe bubmuorexa [JOK
167 1
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoan"
PesepBusblii ypok. O0001IEHHE 1
168 CI/ICTIe)MaTma}l’p Ust 3HaHHfIHl 10 TEME 1 bubmnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DNeKTpUYecKoe moJie
PesepBusblii ypok. O000IIEHNE 1
P P iﬂ bubmuorexa [JOK
169 CUCTEMATH3alN 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmorexa [TOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsbl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa LHOK
POBOA ’ https://m.eds00.ru/487a8593

MarnutHoe nojue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3uumn 1 bubnuorexa [JOK
MAarHUTHBIX nojei. Jlnnuu https://m.edsoo.ru/4clabcch
MarHMTHON MHTYKIIUU

3 MarauTHO€E 1oJI€ MPOBOJIHHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.eds00.ru/26d9c5ba

bu6mmoreka [JOK

5 P 1

CHICHHC sajad https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnorexka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

b K

8 Pemenue 3amau 1 nomorexa IO

https://m.edso0.ru/504e98c7
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bubmuorexa [JOK

o Pabora cuubt Jloperna https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 Pewerne sanas https://m.edso0.ru/93617bd9
MarauTHOE 110JI€ B BEIISCTBE.
11 deppoMarHeTUKH, apa- u bubmorexa [JOK
pp > 18P https://m.eds00.ru/30ff9608
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarauTHOe 11071¢" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHOe 1101¢" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH nun. [ToTok BekTopa bubmorexa [JOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC nunyKuAn https://m.edso00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubnuoteka [JOK
QDapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 I1 JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa LOK
VK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUH 110 TEME bubmorexa [JOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnorexka [HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonIroTeKa
28 CBo0O 0 .
BODOJIHBIC KOMCOAHIA https://m.edsoo.ru/7¢1db385
lMapmonuueckue koedaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 onucaHue KojaeOaTeIbHbIX bubmorexa HOK
N https://m.edsoo.ru/87ce9498
JIBHOKEHUH
DHepreTudeckoe onucanue. BoBo
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 HX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edso0.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
32 K0§e6aI1[{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa LOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BLIZX Z-II-IHBIG KOJIeOaHMS bubmorexa [JOK
Y ' https://m.edso00.ru/72e93d09
Pesonanc
bu6mmorexa [IOK
34 ABTOKONICOaHHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa [JOK
'}'] https://m.edso00.ru/8ef587be
WHCTPYMEHTaX
O06001IeHne U CUCTEMaTU3AIIHS
37 3HaHU 10 TeMe "MexaHuueckue bubmmorexa LIOK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUIUTYI0M CUJIBI TOKA B https://m.edso0.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuotexa [JOK

uJealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

11 6 B . bubmuoreka [JOK
KOJTICDAIHA, DBIHYAACHHE! https://m.eds00.ru/5e668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
Ilepemennsrii Tok. Pesucrop u

42 P MpeHHoro bubmuoreka [JOK
HOHJIGHCATOp B Hemt Hepe https://m.eds00.ru/84836152
TOKa
Katyiika UHIYKTUBHOCTH B LIETIH bubnunoreka [HOK

43
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOoCTh IIEPEMEHHOTO TOKA.

45 A B P T bu6mmoreka [IOK

MIUTHTYRIOC 1 A yIom https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKESHUS

46 P KTPUYECKOMN LIeTTH bubmorexa HOK

CIOHAHE B JICKTP t https://m.eds00.ru/087506df
bu6mmoreka [IOK

47 Pemenne sanas https://m.edsoo.ru/al16836a4
Nneansubiif Tpancdopmatop.

48 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
noTpeOiIeHne IeKTPUIeCKOil https://m.edso00.ru/f97418ae
SHEPTUHU
DKOJOrH4eCcKHe PUCKU TpU
IIPOU3BOICTBE DIIEKTPOIHEPTHH.

49 Kp BT 1211 HCIIO L30§aﬁmfp bubmmorexa LOK

YARTYP a . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
JKU3HU
bubnuoreka IIOK
50 Pemenue 3amau 1

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
ClicHue sajad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHWI 110 TEME bubmorexa LOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHnudeckue BOJHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa LIOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoICTBa MEXaHUYECKUX BOJIH bubnmorexa LHOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapakTepHCTHKH 3BYKa https://m.edsoo0.ru/138b6f09
Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
56 Ny
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> CHICHHC saiad https://m.edso0.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >MeKTPOMarHUTHBIX BOJIH.
60 IIpnMeHeHne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p P https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

https://m.edso00.ru/9f96f1f8



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
64 3aKOHA IIPIMOIMHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
66 npenoMiieans. [TloaHoe BHyTpEeHHEE bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXKEHUS U IIPETOMIICHUS bubmmorexa [IOK
B p https://m.edso0.ru/49d830a9
CcBeTa
Xon nyudent B npusMe. [lucniepenst
68 cBera. CloHBIN cocTaB 0eJIoro bubmmorexa [IOK
’ https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnoreka [JOK
onTHYeCKas cujia JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTeMaX. YBeEJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha HoCTpOEHUE
HU P bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOILBIO JTUH3

https://m.edso0.ru/5a868f09
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bubmuorexa [JOK

72 I
a3 KaK onTHHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 I I/IMeHI/IMoIc[TI/I recI))MHe MYECKOM bubmorexa OK
p P https://m.edsoo.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 4
6 HTepdepenA creta https://m.edso00.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubmmorexa LHOK
™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 clieHme sanat https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Aludpaicuis ceera https://m.eds00.ru/12ed04b5
JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
81
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
2 P
8 CHieHHe saat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amay bubnuorexa [IOK

https://m.edsoo.ru/c56c8158
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bubmuorexa [JOK

85 (BTOBbIC SABICHHNS B PHPOAC https://m.eds00.ru/0b36363d

86 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o teme bubnuoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJEKTPOAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK

90
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 HUMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso00.ru/f54035a5
94 3axoH cMmeleHns Bunaa bubmorexa [TOK

https://m.edsoo.ru/1c5ff752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso0o.ru/8c68e5b9
YpaBHeHue DUHIITEHA 11
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa LHOK
- RP paHii https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BomxoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounns! ne bpoina. Iiinaa BOJIHEL ¢
101 b Oﬁﬂﬂlltd aiMe BI J(:)[6J'IaCTI/I ’ bubmorexa [TOK
P pasmep . https://m.edsoo.ru/5df8baf1
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsapHo-BOJIHOBOH AyaIU3M bubmmorexa [TOK
pHyCKyIAp y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubmmorexa [IOK
POMHUP N https://m.eds00.ru/65783dec
HeonpeaenénHocrel [ 'elizenOepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenune pacu€THbIX 3a71a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBH“CTO ’ K”OpHyCKyMpHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O CCJIEZIOBAHUIO CTPOE
- TIBITHI 1;10 HCCJICTOBAaHHUIO CTPOCHHUS BuGmiorexa LOK
arona. JUIAHCTApHai MOACTL aToMa https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.edso0.ru/f945d85¢c
bu6mmorexa [IOK
112 Hlasep https://m.edsoo.ru/2288a0c4
HyknonHas mojens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30oTomnsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOicTBa I/I(I);{mnpyfomero Butmorexa LOK
HSIYSCHHA. BIHARHC https://m.edsoo.ru/aab98bef
PalMOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. JlozumeTpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/lac08a5h
u nentonsl. [IpencraBnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edsoo0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKONEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHUE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 CosHeuHast akTUBHOCTE. VICTOYHUK

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123 "CreKTpagbHbINA KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢c
BayTpeHHee cTpocHue 3BE3 .

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUU U SBOJIIOIUU bubmmorexa [IOK
. https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [lyTe — Hamma ['anakTuka.
126 Tunsl ranaktuk. YEpHbIE ABIPHI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJlakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3Jy4yeHue

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpodiembl bubnnorexka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U MPYKMHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKa
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"TTony4yenne n300pakeHNs B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢47
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142

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMO]1 OT HalpsLKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus oeta-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JUIS ONIPECIICHUS
IIOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O06001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHui. Ponb pusmdeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 gngnqerzmoﬁ Ka TEIHC MHpa, MECTO bubmorexa LHOK
. p pa, https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U CUCTEMaTU3AIHS
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmmorexa [TOK
" P https://m.edso0.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMaTH3aIIHs
. " bubmuotexa [JOK
153 3HAHUM 1O TeMme "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O06o001IeH e U cuCTeMaTH3aIus Eut6 OK

155 3HaHUM 1o TeMe "TepMoauHaMUKa. nosmorexa L
N — https://m.eds00.ru/c63f7c10
O06o01IeH e U cCHCTeMaTH3aIus

156 3HaHU# Mo TeMe "ArperaTHbie bubnnoreka [JOK
cocTosiHus BeuecTa. Da3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS Eub OK

157 3HAHUU 10 TeMe "DIeKTpUIECcKoe nosmoreka L
Hone" https://m.edsoo.ru/3bf0def9
O0600611eHre U cucTeMaTH3alus Eu6 OK

158 3HaHui 1o Teme "[locTosHHBII nosmoreka 11
SsIeKTpUECKHi TOK" https://m.edso00.ru/71453ee6
O06o00611eHre U cucTeMaTH3alus Bt OK

159 3HaHUU 10 TeMe "TOKHU B pa3InyHBIX nosmotexa I
cpesax” https://m.edsoo.ru/3d40077a

160 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# no TeMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
PesepBHeIit ypok. O6001IeHNE 1

161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe Bubmiorexa LOK
" MeKTPOMATHITHAS HHAYKIHA" https://m.eds00.ru/053e2248
PesepBHelit ypok. O6001IeHNE 1

162 CUCTEMaTHU3allis 3HAHUM 110 TEME bubmorexa LOK

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME
: B g https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmuoreka [JOK
"MexaHHYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IEHNE 1
165 CI/ICTEMaTI/BZp WSl 3HAHUH 110 TEME bubnmorexa [IOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O00011IEHIE U
P P N bubmuorexa [JOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHrlit ypok. O60011eHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"KopnyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7c59d38
nyanuszm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/BZP WS 3HAHUH I10 TEME bubmmorexa [TOK
" R " https://m.edso00.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"du3uKa aTOMHOTO 1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OnemeHTh! acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA MIPUMEPaX POJIb U MECTO PU3UKH B POPMUPOBAHUN
COBPEMEHHOM Hay4YHOW KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHOMN TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHMIIBI NMPUMCHEHHSI WU3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepuaidbHas TOYKA, WHEPIUAIbHAS CHUCTEMa OTCYETa, abCONFOTHO
TBEPAOE TEJNO, UACAIBHBIA ra3; MOJEIU CTPOCHHS ra30oB, KUIKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DIICKTPUUECKUN 3apsii — NpU PEHICHUU
bu3HYecKuX 3a1a4

10.3

PacniosnaBath (pusuueckue sBICHUs (MIpoIecChl) M OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETHYECKONH TEOpHUH
CTPOEHHMSI  BEUIeCTBA M DJJEKTPOJUHAMHMKHU:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBM)KEHUE, CBOOOAHOE NaJeHue Tel,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLHUs, B3auMojaencTBue Tei; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX TEJI, U3BMEHEHHE
0o0béMa Tel NpU HarpeBaHWU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJCHCAllMs, IUIaBJICHHe, KpHUCTaUIM3alus, KUIEHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a IpPH €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJAy I[apaMeTpaMH COCTOSIHUS ra3a B
U30IIPOLIECCax; IIEKTPU3ALUS Tell, B3aUMOAEHUCTBHE 3apsiioB

10.4

OnuceIBaTh MEXaHHMYECKOE IBUYKCHUE, UCITOJB3YS (PU3NUYCCKHE BETHUNHBIL:
KOOpJAWHATA, MyTh, MEPEMEIIEHHE, CKOPOCTh, YCKOpEHHE, Macca Teja,
CHJIa, I/IMHy.TIBC T€J1a, KHHCTHYCCKAasa BHGPFI/ISI, IIOTCHIIAJIbHAS :-)Heprm[,
MeXaHUYecKass paboTa, MexXaHW4YeCKass MOIIHOCTh;, MPH ONHUCAHHH
HpaBI/IJ'IBHO TpaKTOBaTB (bHSquCKI/Iﬁ CMBICJT HCHOHBSyeMBIX BCJIIMYNH, UX
0003HAUCHMsS] U CAMHUIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMU

10.5

OnwuceBaTh M3y4YE€HHBIC TETUIOBBIE CBOWCTBA TEJ M TEIUIOBHIC SIBICHUS,
UCTIONB3Ys (PU3MUECKUe BETMYMHBL: TaBJICHUE T'a3a, TEMIIepaTypa, CpeIHss
KAHETHYECKAas ~ DHEPTUs  XAOTHYECKOTO  JBIDKEHHS  MOJEKYI,
CpEIHEKBaJpaTUYHass CKOPOCTh  MOJEKYJd, KOJWYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, padora rasza, K03(G(UIMEHT MOJIE3HOro NeHcTBUS
TEIUIOBOTO JIBUTATEIIS; TIPU OMIMCAHUH MPABUIIBHO TPAKTOBATH (PU3HUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUEHUS U CAUHUIIBI, HAXOIUTh
(GopMyIIBI, CBSA3BIBAIONIME MAHHYIO (DPU3WYECKYI0 BEJIMYMHY C APYTHMHU
BEJINYNHAM




10.6

10.7

OnucelBaTh  M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BeLIECTBA U
AJIEKTPUUYECKUE SIBJIEHUS (IPOLIECCHI), UCIIOB3Ysl (PU3NUECKUE BETMUUHBIL:
NIEKTPUYECKUN 3apsAll, JJICKTPUYECKOE II0JIe, HANPSHKEHHOCTH I10JI,
NOTEHLIMA], PAa3HOCTh IIOTCHUMAJIOB;, IPU ONMCAHUU IPABUIBHO
TPAKTOBaTh GU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUUH, X 0003HAUCHHUS
U eIMHULBL, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO
BEJIMYMHY C APYTMMHU BEITUYUHAMU

AHAIM3UPOBATh  (PU3UYECKHE TIPOIECCHl M SABJICHHUS, HCIOJbB3Ys
(dbu3HYecKre 3aKOHBI U MPHUHIUIIBI: 3aKOH BCeMUpPHOTO Tsarotenus, |, |l u
Il 3akonbI HhI0TOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOH DHEPIHH, 3aKOH
COXpPAHCHHSI WMITYJIbCA, MPUHIUI CYNEPIO3WIMA CHJI, TPHUHIUII
paBHONPABUS  WHEPIHUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJISPHO-
KHHETUYCCKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpenHEel KWHETHYECKOH OSHEPTHH TEIUIOBOTO JBHKCHHSI MOJICKYT C
a0COJIIOTHOW TEMIIepaTypoid, TEpPBBI 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpaHEeHHsI AEKTPUUECKOTO 3apsiia, 3aKoH KyloHa; npu 3ToOM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSCHATD OCHOBHBIC TPUHIMIBI JCHCTBUS MalluH, OPUOOPOB U
TEXHHUYECKUX YCTPOMCTB; pa3iuuaTh YCIOBUS HX 0e30macHoro
MCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BrimonuaTe OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHMI; IPHU
sToM (GOpMyIUpOBaTh TMpoOJemMy (3agady) M THUIIOTE3Y Y4eOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUSA,
MIPOBOAMTH OMBIT U (POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEITUYUH;
IIPU 3TOM BBIOMPATH ONTUMAbHBINA CIIOCO0 M3MEPEHUsI U HCIOJb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIy (U3NYECKUMHU BETUYUHAMU C
WCIIOIb30BAaHUEM TPSMBIX HW3MEPEHHH; TPH 53TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJdbTaThl TOJYYEHHOHW 3aBUCHUMOCTH
(GU3UYECKUX BEIUYMH B BUJE TaOJHIl M TPadUKOB, JETaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBaHMS

10.12

Cobumo1aTe ipaBmiia 6€30MacHOTO TPy/a MPU MIPOBEICHUH HCCIEA0BAHNUN
B paMKax y4eOHOTO OKCIEpHUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C MCITOJIB30BAHUECM N3MCPUTCIIBHBIX YCTpOI\/'ICTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuéTHble 3afaudl ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJENbIO,
UCTIONB3Ys (pU3HUECKUe 3aKOHBI M PUHIIMITBL, HA OCHOBE aHAJIM3a yCIOBUS
3aJjauy BEIOUPATh PU3NUECKYIO MOJIEIIb, BBIACTATh (PU3NYECKHE BETMYHUHBI
u (opMyibl, HEOOXOAUMBIE Ul €€ pelIeHUs, IPOBOJUTh PacuéThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUs (PU3NUECKON BETMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IEMOUYKY PACCYKIACHHI C OMOpOil Ha HU3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp30BaTh  MpH  pEHIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJNOTHH JUIi TIOWUCKA, CTPYKTYpHUPOBAHHMS,
UHTEPIIPETAllUM U TPEACTABICHUS Y4E€OHOW M Hay4HO-TIOMYJIAPHOU
uHpOpMaLMY, IOJYYEHHOH W3 Pa3IMYHbIX HMCTOYHHMKOB; KPUTUYECKH
aHaAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

10.16

[IpuBOANTE TpUMEpPHI BKJIAZa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(U3HUKOB B Pa3BUTHE HAYKH, 0OBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOPETUUECKUE 3HAHUS IO (PU3HUKE B IIOBCEAHEBHON JKU3HU
uist o0OecniedyeHuss Oe30MacHOCTH Mpu oOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAHEHUS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoraTe B rpymme c BBINOJHEHHEM pA3JIMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBHO PACHpPENeNsITh 00sI3aHHOCTH
N INIaHUPOBATH ACATCIIbBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLCHUMBATb BKJIAJ KaXAOro M3 YYACTHUKOB TPYIIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC

Kox
NpoBEPSIEMOr0
pe3yJbTara
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11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBATh Ha MIPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTHH, B NPAKTUYECKOW NEATEIbHOCTH JIOAEH, IEIIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uuThiBaTh TpaHUIBl MPUMEHEHHS] U3YYEHHBIX (PU3NYECKUX MOJIENEH:
TOYEUHBIN JJICKTPUYECKUN 3apsijl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHN: PU3NIecKux 3a1a4

11.3

Pacno3naBate ¢usndeckue sBieHUs (Mpolecchl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB 3JIEKTPOJAMHAMUKHI M KBAHTOBOW (PU3UKU: dJIEKTpUUYECKas
IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JI€HCTBUSA
TOKa, B3aUMOJEWCTBHE MAarHUTOB, D3JEKTPOMAarHUTHas HHIYKIMS,
JIeHCTBHE MAarHUTHOT'O 110JIsl HA IPOBOJHUK C TOKOM M JBMKYIIMICS 3aps,
AJIEKTPOMarHUTHBIE KoJIeOaHus u BOJIHBI, IIPSIMOJIMHENHOE
pacrpoCTpaHeHHE CBETa, OTPaKEHHE, IpeoOMJICHHE, WHTephepeHIus,
JU(pakuus 1 MoJIsipU3anus CBeTa, AUCHEPCUsi CBeTa, OTOINEKTPUUECKUI




s ekt (poroaddext), CBETOBOE NaBIeHIE, BOSHUKHOBEHHUE IMHEWHYATOTO
CIEeKTpa  aroMa  BOJOpPOJA, €CTECTBEHHas W HMCKYCCTBEHHAsI
PaarOaKTHBHOCTh

114

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, OJJICKTPUUYECKYI0 MPOBOJMMOCTh PA3UYHBIX Cpel) U
AJIGKTPOMATrHUTHBIC ~SBJCHHS  (NIPOIECCHI), HCIONB3Yysd (U3HUECKUC
BEJIMYUHBI:  JJICKTPUYECKUH  3apsii, CHIa TOKa, JJIEKTPHUYECKOE
HaIpsDKEHUE, JJECKTPUUYSCKOE CONMPOTHUBIICHHE, PAa3HOCTh IMOTCHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIIMS MAarHUTHOTO TIOJIsA, cujla Ammepa, cuja
JlopeHia, WHIYKTUBHOCTh KATYIIKH, OJHEPrUs JJICKTPUYECKOTO U
MarHMTHOTO IIOJICH, MEPHOJ W YacToTa KojieOaHWii B KoJeOaTeIbHOM
KOHType, 3apsii ¥ Ccujla TOKa B TMpOIEcce TapMOHMYECKHUX
AJIEKTPOMATrHUTHBIX KoOJIeOaHUM, (POKYCHOE pPACCTOSIHUE M OINTHYECKas
CWJIAa JIMH3BI; TIPU OTNMCAHWU MPABWIBHO TPAKTOBATh (DM3MYECKHIA CMBICI
UCIONIB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS M EAWHMIIBI; YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEIIMYMHAMU

115

11.6

OnuceIBaTh HN3YUCHHBIC KBAHTOBLIC SABJICHUSA W IIPOLECCHI, HCIIOJIB3YS
q)HBI/IIICCKI/Ie BCJIMYHHBI: CKOPOCTDb 2JICKTPOMArdMTHLIX BOJIH, AJIMHA BOJIHBI
U 4YaCToTa CBCTA, JHCPIrus U HUMITYJIbC (1)0TOHa, nepuon Iojiypacrmania,
OHEpPTHUA CBA3U ATOMHBIX SAACP, IIPU OIMCAHWU IIPABUIIBHO TPAKTOBATH
(I)I/I3I/I‘ICCI(I/II71 CMBICJI HCIHOJIB3YEMBIX BCIWYHUH, HUX 0003HaUCHUS |
CAWHUIBI; YKa3bIBATb (I)OpMy.TIBI, CBA3BIBAONIUEC JTaHHYIO (I)I/ISI/I‘IGCKYIO
BCIIMYNHY C APYIUMH BCIWYHHAMU, BBIUYUCIIATH 3HAYCHUC (1)H3H‘l€CKOI>i
BCIIMYHHBI

AHanu3upoBath (U3MUECKHE TPOLECChl W  SBICHUS, HCIONb3YS
¢buznueckue  3aKOHBI M NOpUHIUOBL  3akoH  Owma,  3aKOHBI
MOCJIEIOBATEIBHOTO U MapaIETbHOTO COEAMHEHUs MPOBOAHUKOB, 3aKOH
[xoyns — JleHuna, 3aKkOH AJEKTPOMArHUTHOW HMHAYKIWH, 3aKOH
MIPSIMOJIMHEMHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE DWHIITEHHA 175 hoTodddekTa,
3aKOH COXPAaHEHMsI DHEPTUU, 3aKOH COXpaHEHUs WMIYJIbCca, 3aKOH
COXpAHEHHUs DJICKTPHUUECKOTO 3aps/a, 3aKOH COXPaHEHHS MacCOBOTO
yucia, nmoctryiaTel bopa, 3aKOH paauoakTUBHOrO pacmnajaa; Mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe
BBIpQXXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHIUMOCTH

11.7

Omnpenenars HalpaBlI€HUWE BEKTOpAa WHAYKUWA MAarHUTHOTO  ITOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHUCHIBATH U300paKEHHUE, CO3]aBAEMOE TUIOCKHM 3EPKaJIoM,
TOHKOHU JIMH30H

11.9

BEBIOTHATE AKCMIEPUMEHTHI TI0 MCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C MCMOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPCHHIA; MpHU
sToM (opmynmpoBaTh TpoOiieMy (3amady) W THUIOTE3Y Yy4eOHOro




HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO0 000pyI0BaHMS,
MPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh MpsIMble U KOCBEHHBIE U3MEpPEHHs (PU3HMUECKUX BEIHYHH;
IpU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHsI U HCIOJIb30BAThH
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCMMOCTH (PU3UYECKHX BEIUYUH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIMYUH B BUJC
Ta0JIUI ¥ TPadUKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS

CoOuroaTh npaBriIa 0€30MacHOTO TPy/a IPH IPOBEACHUH HCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKOH U
HPOSKTHOW JEATEIBHOCTH C UCIOJIBb30BAHHEM H3MEPHUTEIbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuérHble 3aauM ¢ SBHO 3aJaHHON (PU3WYECKOH MOJIEIbIO,
UCIONB3YS (PU3MYeCcKe 3aKOHbI U PUHITUIIBL; HA OCHOBE aHaJIN3a YCIOBUS
3aJja4uM BEIOUpaTh (PU3HUUECKYIO MOJIEIb, BBIACIATH (DU3HMUECKUE BEIIMYMHBI
u (opmysbl, HeoOXxoauMble A €€ pelIeHHUs, TPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOITN4YCCKHU
HCMIPOTUBOPCUUBYIO LICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh Opu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
MHPOPMALIMOHHbIE TEXHOJOTHMM JUIl TIOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpeTallud U TPEeACTaBIE€HUS Yy4eOHOW W HayYHO-TIOMYJISPHOM
uHpOpMaLlUY, TOJYYEHHON W3 pPa3IUYHBIX HCTOYHMKOB; KPUTHYECKU
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHLUINBI AEHCTBHS MAalIUH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB; pa3inuyaTh YCIOBHUS UX OE30MACHOTO HCIONb30BAHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh TpHUMEPHl BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B TOBCETHEBHON KU3HU
st o0ecnieyeHuss Oe€30MacHOCTH MpU  OOpalleHHH ¢ TNpudopamMu U
TEXHUYECKHUMHU YCTPOHCTBAMH, JUISI COXPAHESHHUS 3I0POBBS U COOIFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaGoTtate B Tpymnme C BBIOJHEHHEM pPa3IMYHBIX COIMAJIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIbI, PAIIMOHATBHO PACHPEACISATh 00SI3aHHOCTH
U IJIAaHUPOBAThH NIESATEILHOCTh B HECTAHAAPTHBIX CHUTYAallUsX, aleKBATHO
OLICHWBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYINBl B pEIICHHE
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaeiia 3JEMCEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o mpupone. Hayuneie meToasb
MMO3HaHUS OKPY’KaroIIEero MHpa. Ponp
SKCIEPUMEHTa U TEOPUM B IPOIECCE MO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue  (U3MYECKUX  SBICHUH U
npoueccoB. Hayunble runore3bl. ®Pusnyeckue
3aKOHBI W TEOpPUM. ['paHMIIBI NPUMEHUMOCTH
¢busnueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pomp u wmecro ¢Qusuku B POpMHUPOBAHUU
COBPEMEHHON HAay4YHOM KapTHUHBl MHUpa, B
MPAKTUYECKOU JIEATEIbHOCTH JIIOIEH

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA

Mexannueckoe  aBrmkeHHE. OTHOCHUTENBHOCTH
MEXaHMUYECKOro JBmkeHHs. Cucrema oTcuéra.
Tpaexropus

212

[lepemenienue, ckopocTh (CpelnHsii CKOPOCTb,
MIHOBEHHAas CKOPOCTH) u YCKOpEHHE
MaTepuaibHOM TOYKHM, HX TNPOEKIMH Ha OCH
cucteMbl koopauHat. ClioKeHue MepeMeleHud 1
CII0KEHHME CKOPOCTEN

2.1

2.1.3

PaBrOMeEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBHKCHUE. I'paduku
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH, YCKOPEHUS,
IIyTH WU IEepEeMELICHUs MaTepUaJbHOW TOYKU OT
BPEMEHHU

2.14

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO
naJgcHUs

2.15

KpuBonuneiinoe JIBUYKEHUE. PaBHOMeEpHOE
JBUKEHHE MaTepuaibHOW TOUKHU MO OKPYXKHOCTH.
VYrioBas CKOpOCTh, JUHEWHAst CKOpocTh. [lepuoa n
yactoTa. LleHTpocTpemMuTensHoe yCKopeHue

2.1.6

TexHudeckue yCcTpOUCTBA: CIUIOMETP, ABUKCHUE
CHapsA10B, LICTIHBIE U PEMEHHBIE IIEpENavn




2.2

2.3

2.1.7

[Ipaktuyeckue paboThl. M3mMepeHne MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIUCHUSA MEXIY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIIbHBIE PABHBIE IIPOMEKYTKHA BPEMEHU
IIPM PaBHOYCKOPEHHOM [BMXCHMM C HA4YaJIbHON
CKOpPOCTBhIO, paBHOW HYyI0. M3ydueHue IBHKEHUSA
LIAapUKa B BA3KOW JKMIKOCTH. 3ydyeHne ABUKEHUs
Tela, OPOIIEHHOTO TOPU30HTAIBHO

H#iHPar### JMHAMUKA

2.2.1

IIpunnun orHocutensHOcTH ['amwited. Ilepsbiid
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3NIINU CUJT

Bropoii 3akon HproTOHA A1 MaTepuanbHOM TOUKU
B uHepuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH Hbl0TOHA /17151 MaTepHallbHbIX TOYEK

2.2.4

3akoH BCEMHpPHOTO TsAroteHus. Cuiia TSHKECTH.
[IepBas kocMuueckasi CKOpocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuument
TpeHus. Cuiia CONpOTUBIICHUS IPU ABMXKEHUU Tela
B )KMJIKOCTH WJIU Taze

2.2.7

[MocTynarensHOe ¥ BpamaTelbHOE JBHKCHHUEC
abCoOJIOTHO TBEPJOTO Tena

2.2.8

2.2.9

2.2.10

MoOMEHT CHJIbI OTHOCHUTEIBHO OCH BpAICHUS.
[liievo cuitbl. YCoBUsL paBHOBECHUSI TBEPAOTO Teya
B UCO

Texuugeckue yCTpOﬁCTBaZ HOAINHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue paboTel. HM3ydeHue ABUKEHUS
Opycka Mo HAaKJIOHHOM TIOCKOCTHU TMOJ JeHCTBHEM
HECKOJIBKUX cuil. McciienoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HHUKAIOMIMX B JIedopMupyeMoit
MIPYXUHE U PE3NHOBOM 00pasiie, OT BEIHMUYUHBI UX
nepopmanuu. McecnenoBanue ycnoBuil paBHOBECHUS
TBEPJOTO TeJIa, UMEIOILIETO OCh BpAalleHUS

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NUmnynbc  MarepuaibHOM  TOYKH,  CHUCTEMBI

2.3.1 MaTepualbHBIX  TOYeK. Mwmmymbc Cwibl H
W3MEHEHHE UMITyJIbCa Tella
932 3akoH coxpaHeHusa umnyibca B UCO. PeakTuBHOE

IBIKEHHUE




2.3.3

PaGora cuibl

234 MOIIHOCTE CHIBI
935 Kunernueckass dSHeprus MaTepUaJIbHOM TOYKH.
o TeopeMao KMHETUUECKOM SHEPTUU
[TorenunaneHas 3ueprus. [loreHnnanbHas sHEprus
236 yIpyro nepopMupoBaHHON MPYKHUHBI.
o [MoTeHmanbHas SHEPrus Tena BOIH3H
MIOBEPXHOCTHU 3eMIIU
[TorennuansHble ¥ HETTOTEHIMATBHBIE CHITBL. CBS3b
937 paboThl HEMOTEHIUAIBHBIX CHJI C H3MEHEHHEM
o MEXaHUYCCKOW OSHEPrHHM CHUCTEMbI Tell. 3aKOH
COXpaHEHHS MEXaHUYECKON SHEPTHU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckue yCTpOMCTBA: JBUKEHHUE DPakKer,
h BOJIOMET, KOIIEp, IPY>KUHHBIN MHCTOJIET
[Ipaktnyeckne  pabotel.  M3yueHwe  cBs3M
5310 CKOpOCTEH  Telx  THpH  HEYOpyroM  yjaape.

HccnenoBanue cBs3u pabOThl CUIIbI C U3BMEHEHUEM
MEXaHWYECKOW YHEPTUU Teja

3.1

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
#iHPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOopHH. BpOyHOBCKOE IBHIKEHHE.
Hudbdyzus. Xapakrep JIBUKEHUS "
B3aUMOJCICTBUS YaCTHUL BELIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHusi ra3oB, KUIKOCTEH U TBEPIBIX
TeJI U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
ITHUX MOJelIeH

Macca  monekyn.  KonudectBo — BelecTsa.
[TocTostnHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa ©u €€
u3mepenue. [llkana remneparyp Lenscus

3.15

3.1.6

Mopens maeansHOro raza. OCHOBHOE ypaBHEHHE
MOJ'IeKy.]'ISIpHO-KI/IHCTI/I'-ICCKOI\/’I TEOpHUHN HACATIBHOI'O
rasa

AbGconoTHas TemmepaTypa Kak Mepa CpeaHei
KHHETHYECKOMN OHCPIrUU TCIUIOBOTO ABUXKCHUA
yactuil raza. [lIkana temneparyp KenbBruna

3.1.7

VpaBuenne Knaneiipona — MennaeneeBa. 3akoH
JanpTOHA




3.2

3.1.8

['a3oBbIe 3aK0HBI. 30mpoLIECChl B HICAIBHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEpMA,
M30X0pa, u3obapa

3.1.9

3.1.10

TexHUYEeCKUE YCTPONCTBA: TEPMOMETpP, OapomeTp

[Ipaktuueckne pabotel. M3mepeHume  macchbl
BO3JlyXa B KJacCcHOW KoMmHaTe. VccnenoBaHue
3aBUCHUMOCTH MEXIY HapaMeTpaMu COCTOSHUS
pa3peKEeHHOT0 Tra3a

OCHOBbI TEPMOJAMHAMUKHU

321

TepmoauHamMuueckass ~ cucremMa.  BHyTpeHH:A
SHEPrusi TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonunuectBo TermnoTsl u  pabota. BHyTpeHH:s
SHEPrusl OJHOATOMHOIO WJICAJIBHOTO Ta3a

Bunawr TeIUIoNepeiaun: TETUIONPOBOHOCTb,
KOHBEKLIUS, W3aydeHue. Temno€MKoCcTh Tela.
VYiaenpHass  TeIUIOEMKOCTH  BemiecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIUIONEpeIayue

IIepBblii 3akOH TepMonMHAMHUKH. IIpumeneHune

MIEPBOTrO 3aKOHA TEPMOJIUHAMUKHU K M30IIPOLIECCAM.
I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TermoBbie  MammHbl.  [IpuHOMNBL  ECTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPruM B
TEIUIOBbIX MamuHaX. Koad¢uimeHT mnonae3Horo
nevictus (manee — KIT/I) TeruroBoii mammabl. [kt
Kapno u ero KI1/|

3.2.6

Bropoit 3akon Tepmoaunamuku. HeobpatumocTts
MIPOLIECCOB B MpHUpoAe. TeIioBble JBUTATEINH.
DKOJOTHYECKHE MPOOIEMBI TETIOIHEPT e TUKH

3.2.7

3.2.8

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

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEIECBA. ®A30BbBIE

INEPEXO/IbI

331

[TapooOpazoBanne n koHmeHcanus. Mcmapenune u
KHUIIEHHEe. YJellbHasg TeIjoTa MapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEPATyphl KUTIEHUS OT JIaBJICHUS

3.3.2

AOconmroTHas u OTHOCHUTCJIbHAsA BJIaXHOCTH
Bo3ayxa. HacelmeHHsli nap




3.3.3

Teépnoe Temo. Kpucrammmueckue u amopdHbie
Tesla. AHU30TPOIUS CBOMCTB KpUCTaLIOB. JKujakue
kpuctajibl. COBpeMEHHbBIE MaTEPHAITBI

3.34

3.35

[TnaBnenue u KpucTauM3anys. Y AenbHas TeIoTa
raBnerus. CyOnumanus

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

Texnuueckue YCTPOMCTBA: TUTCPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOJTy4EHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuyeckne paboOThL. M3MepeHHe BIAXKHOCTH
BO31yXa

4.1

SJIEKTPOAMHAMUKA
###Par###IJIEKTPOCTATUKA

41.1

412

Onexktpuzauus Tena. OieKTpuueckuil 3apsn. [sa
BH/Ja SJICKTPUYCCKHUX 3apA10B

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKHA

4.1.3
41.4

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

Bsaumonericteue 3apsnoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe ToJe. HanpsoxkénnocTsb
JJEKTpUYeCcKoro mnoss. [IpuHmmn cynepno3unuu.
JIMHUYU HANPSHKEHHOCTH JIEKTPUYECKOTO MOJIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATUYECKOTO TOJISL.
Tlorenuuan. Pa3HoCcTh MOTEHIINATIOB

[IpoBOgHMKM ¥ JOUDJIEKTPUKA B TOCTOSIHHOM
INEKTPUYECKOM oJe. Jusnexkrpudeckas
IIPOHULIAEMOCTh

OnektpoémkocTh. KoHzeHcarop. DnekTpoéMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPIus 3apsiKEHHOI'O
KOHJIEHCATOpa

4.1.9

Texauueckune YCTPOUCTBA: INEKTPOCKOII,
JNEKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alllWTa,
3a3eMJIeHHE  3JIEKTPONpHOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Usmepenune
UIEKTPOEMKOCTU KOHJIEHCATOpa

4.2

HH#Par###TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEJAX

4.2.1

VYcenoBus CYIIIECTBOBAHUSA IIOCTOSIHHOT'O
3leKTpudyeckoro Ttoka. Mcrounuku Toka. Cuia
TOoKa. [IoCTOAHHBIA TOK




4.2.2

Hanpspxenue. 3akon Oma a1 yyacTka 1nenu

4.2.3

4.2.4

BHCKTpI/I‘ICCKOG COIIPOTUBJICHUC. y,I[eJ'IBHOG
COITPOTUBJICHHUEC BCIICCTBA
HOCJ’ICI[OB&TGJ'IBHOC, napaji€jibHOC, CMCIHIaHHOC
COCAMHCHNEC ITPOBOJHUKOB

4.2.5

Pabora anekrpuyeckoro Toka. 3akoH Jxoymsa —
Jlenua

4.2.6

4.2.7

MOUTHOCTD IEKTPHUUECKOTO TOKA
anekTpoaBwxkymas cuna (ganee — OHAC) wu
BHYTPCHHEE COINPOTUBJIICHUE WCTOYHUKA TOKA.
3akon  Oma  ia  TonHOW  (3aMKHYTOM)
aneKkTprueckoii nernu. KopoTrkoe 3amMbIikaHue

4.2.8

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

4.2.9

4.2.10

4211

Onektpuueckuid TOk B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

[HonynpoBonnuku. CoOCTBeHHass W IpUMecHas
IIPOBOAMMOCTD TOIYNPOBOAHUKOB. CBoMcTBa p-n
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI
DNEeKTpUYECKUI TOK B NIEKTPOJINTAX.
DNEKTPOIUTHUYECKAS AUCCOLUALNS. DIEKTPOJIN3

4.2.12

DneKkTpuyecKkuii TOK B razax. CaMOCTOSITENbHBIA 1
HECAMOCTOSITENbHBIN pa3pan. Pasnuusble THIBI
CaMOCTOATENIbHOrO pa3pana. Monuus. [lnazma

4.2.13

TexHnueckue ycTpoiicTBa: aMIepmeTp, BOJIbTMETP,
peocTar, HCTOYHHUKU TOKa,
3JIEKTPOHArPEBATEIBHBIE npuOopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTUBIIEHNUS, BAKYYMHBIN TUOJI, TEPMHUCTOPBI U
(oTOpe3nucTOpsl,  MOJYNPOBOJHUKOBBIM  THOJ,
rajJbBaHUKa

4.2.14

[Ipaktnueckue paboTbl. M3ydeHue cmemaHHOTo
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucTOYHMKA TOKa M €ro
BHYTpEHHEro  comnpotuBieHus.  HaOmronenue
JIIEKTPOJIN3A

11 KIIACC




Kon
pasnena
4

4.3

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA

##HPar##H#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHAA MHAYKIA

43.1

IlocTostHHBIE MAarHuThbl. B3aumonaelictBue
HOCTOSHHBIX MAarHUTOB

4.3.2

4.3.3

43.4

MarnauTHoe noJie. BekTop MarHuTHOM MHTYKIIUH.
[IpuHnun cynepno3uuuu. JIMHUM MarHUTHOU
WHAYKLUH. Kaptuna  nunwmit MarHUTHOU
WHJIYKIIAU TI0JIs1 TOCTOSIHHBIX MarHUTOB

MaruauTtHoe 1ojie IpOBOJHUKA ¢ TOKOM. KapTuna
JUHUHA TOJST UIMHHOTO MPSAMOTO IMPOBOJHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O IIPOBOJAHHWKA, KATYIIKH C
TokoM. OmbIT  DOpcrena.  BzaumopeiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ MOIyidb U HalpaBJCHHUE.
JIBukeHue 3apsKeHHOW YacTHIIBI B OJJHOPOJIHOM
MarHuTHOM noje. Pabota cumbl JlopeHia

4.3.6
4.3.7

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIUH

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHaykuuu. 3aKoH 3JIE€KTPOMAarHUTHOM
nHaykunu dapanes

4.3.9

4.3.10

BuxpeBoe anexrpuueckoe nozie. 3C unaykunn
B IIPOBOJHHUKE, ABMXKYIIEMCS IMOCTYNAaTeIbHO B
OJIHOPOJIHOM MarHWTHOM I10JIe

[IpaBuno Jlenna

4311

4.3.12
4.3.13

NupyktuBHOCTH. fABNenne camonHaykuuu. 3/C
CaMOWHIYKITUH

3Hepr1/151 MAaramMTHOI'O ITOJIA KaTyIlIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE TOJIe

4.3.14

4.3.15

TexHuueckue YCTPOWCTBA: MMOCTOSIHHBIC
MArHHUTBI, JIEKTPOMArHUTHI, JIEKTPOJBUTATEND,
YCKOPHUTEIH 3JIEMEHTapPHBIX JaCTHII,
WHAYKIMOHHAS MeYb

[Ipaktuyeckue paboTbl. V3yueHHMe MarHUTHOTO
OJIs1 KaTYILIKU ¢ TOKOM. MccnenoBanue 1eMcTBUs
IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHHUST  DJIEKTPOMAarHUTHOM
WHIYKLIHAH

KOJIEBAHUA 1 BOJIHBI




5.1

##HPartH#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneobarensaas cucrema. CBoOoHbIE
KoJeOaHusl. I"apmonnueckue KoseOaHusl.
[Tepuon, yactora, amrmuTyaa u (asza KonedOaHmii

[IpyxuHHBIHI MAasITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJeOaHui.
Kunematnueckoen JIUHAMHUYECKOE OIKMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue »HHEpruM MNpHU TapMOHUYECKUX
Konebanusax. CBsA3b aMIUIUTYIBl KOJIeOaHW
WCXO/IHOM BEJTMYUHBI C aMIUTUTYJaMH KOJIeOaHMiA
€€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbublit KOHTYP. CBoOonHBIC
JJIEKTPOMAarHUTHBIE KoOJIeOaHUsI B UJ/I€aJIbHOM
KOJe0aTelbHOM KOHType. AHAJIOTHS MEXIYy
MEXaHUYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUSA DOHCPrun B HACATIBHOM
KoJe0aTeIbHOM KOHTYpE

BLIHY)I(I[eHHHe MCXaHHNYCCKHC KoJIeOaHMSI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)KI[CHHBIC
QJICKTPOMAIrHUTHBIC KoJIeOaHHS.

IIepeMenHbII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JNICUCTBYIOIIEE  3HAYEHHWE CHJIBI TOKa |
HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpomsBoactBo, nepemaya u
norpebiieHue IIEKTPUYECKOU SHEPIHH.
OKOJIOTMYECKUE PHUCKM TIPU  NPOU3BOJCTBE
JIEKTPUIECKON DHEPIuMu. KynbTypa
HCIIOIb30BAHMS 3JEKTPOIHEPTUU B
IIOBCEITHEBHOMU KU3HU

5.1.11

5.1.12

Texuuueckue yCTpOMcCTBa: ceiicmorpad,
3JEKTPUUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTrueckue paboTHL. UccnenoBanue
3aBUCHMOCTH TEPHOJIa MaJbIX KoJeOaHui rpysa
Ha HUTA OT JJIMHBI HUTH M Macchl Trpy3a.
UccnenoBanne nepeMeHHOro TOKa B LEMU U3
MOCJIEZIOBATEILHO COETMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U Pe3ucTopa




5.2

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexannueckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHs. [Iepuon. CkopocTb
pacrnpocTpaHeHus U JyIMHa BoJIHBL. [lonepeunbie
Y MIPOJI0TbHBIE BOJTHBI

###Par###  Wurepdepenuus wu  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.
BricoTta Tona. TeMOp 3Byka

524

DNEeKTPOMAarHUTHbHIE BOJIHBL. Y CIIOBUS U3JIy4EHUS
3JIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTOopoB E, B u v B anekTpomMaruuTHO BOJIHE B
BaKyyMme

525

CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH: OTpa)K€HUE,
IIpEIOMIICHHUE, HOJISIpA3ALU, Tudpaknus,
uaTeppeperys. CKOpOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »>neKTpOMarHUTHLIX BOJH. lIpumeHeHume
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMOB  pagWOCBA3M U TEIEBUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen Cpebl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBAas IUArHOCTHUKA B
TEXHUKE U MEAULUHE, pazap, pPaluONpPUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

H##HPar#H#OIITUKA

[IpssmonuHeiiHOE paclpoCTpaHEHHE CBETa B
oaHOpoaHOM cpene. JIyu cBeta

OtpaxxeHne cBeTa. 3aKOHBl OTPaXKEHHUsS CBETA.
ITocTpoenne nzo0pakeHHii B INIOCKOM 3epKajie

533

5.34

5.3.5

[Ipenomnenne cBeta. 3aKOHBI IMPEITOMIICHUS
cBeTa. AGCOJIOTHBIN MMOKa3aTeab NPeIoMIICHHS

[lonnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIN
yroJI IOJIHOTO BHYTPEHHETO OTPAXKECHUS
HMucnepcust cera. CnoxHbIl cocTaB 0enoro
ceera. LBer

5.3.6

Colwuparonue U paccerBaromye JUH3bL. ToHKas
nuH3a. DOKyCHOE pacCcTOSIHUE M ONTHYECKAs CHITa
TOHKOW JuH3bL. [locTpoeHue wu300pakeHUH B
coOMparmmux W  PACCEHBAIOIIMX  JIMH3aX.




dopMyia TOHKOU JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE
JMH30U

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  NPUMEHHMOCTH  I€OMETPUYECKOU
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. YCIIOBUS HAOIIOEHUS MAaKCUMYMOB
U MUHHMYMOB B MHTep(EpEHIIMOHHON KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB

Hudpaxius ceera. JudpakiuonHas pemérka.
VYcnoBue HaOMIOACHUS TJABHBIX MaKCUMYMOB
MpU TaJCHUM MOHOXPOMATHYECKOIO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHudyeckue  yCTpOWCTBA:  OYKM,  JIyIa,
¢oroanmapar, IIPOCKIMOHHBIN amnmapar,
MHKDPOCKOII, TEJECKOIl, BOJIOKOHHAs OIITHKA,
TUGpaKUOHHAs PELIETKA, MOISIPOUA

5.3.12

[Mpaktiueckue padboTel. V3MepeHune moka3aTes
MPEIOMIICHUSI. Hccnenosanue CBOWCTB
n300paxkeHuil B tuH3ax. HaOmronenue nucnepcuu
cBeTa

BJIEMEHTHI CTIELITUAJIBHON TEOPUU OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCHUYECKOM
MEXaHHUKH. [Toctynatet TEOpUHU
OTHOCUTEIIBHOCTA:  HMHBAapUAHTHOCTb  MOZYJIA
CKOpOCTM  CB€Ta B  BakyyMe, [PUHLHII
OTHOCHUTEIBHOCTH DWHINTEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b  Maccel C DHEpPrUel W UMIYJIbCOM
CBOOOTHOM YacTUIIBI. DHEPTHsl TOKOsI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3UKA

#iPar###3JIEMEHTBI KBAHTOBOU OITTUKU

711

®otonbl. @opmyna Ilmanka cBA3M >SHEprun
(oToHA C ero 4acToTOW. DHEprus U HMITYIIbC
¢doToHa

7.1.2

OtkpeiTHe W ucciaefoBanue  (orodddekra.
Omnpiter A.I'. CtoneroBa. 3akoHsl poTodddexra




7.2

7.3

7.1.3

VpaBuenue OitHmTeitHa g poTorddexrTa.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuueckue YCTPOKCTRBA: boTo3IeMeHT,
(dboTonaTunk, coHeYHAas OaTapesi, CBETOUO

CTPOEHHME ATOMA

7.2.1

Mopnens aroma Tomcona. OneiTel Pesepdopaa
10 MCCJIEIOBAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToma

7.2.2

[Toctynmarer bopa. M3mydeHne M DOTIIOIIECHHE
(OTOHOB TIpU TIEpexo/ie aToMa ¢ OJHOTO YPOBHS
sHepruu Ha npyroil. Buael cmektpoB. CrexTp
YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

7.24

7.2.5

BousiHoBBIE cBOMCTBA yacTull. BonHsl ne bpoins.
KopnyckynsipHO-BOTHOBOM Jyallu3M.
Judpakius 3JeKTPOHOB Ha KpUCTAJIaX

CrnoHTaHHOE UM BBIHY)KJIEHHOE  M3JIyYCHHE.
YcTpoiicTBO U PUHIMIT pabOTHI J1azepa
TexHu4eckue yCTporucTBa: CIEKTPAIbHBIN aHAIN3
(criekTpocKoI), Jlazep, KBAHTOBBII KOMITBIOTEP

7.2.6

[IpakTnueckue paboThLI. Habmonenue
JMHENYaTOro CreKkTpa

ATOMHOE A1PO

7.3.1

Metonanl HaAOJIFOIEHUS u perucTpanuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OTkpeiTHE PaZlnOaKTUBHOCTH. OnbIThI
Pezeppopna mo  ompeneneHuro  cocTasa
paaroakTUBHOrO u3nyudeHus. CBoiicTBa anbga-,
oera-, ramMma-Mu3JIy4eHus. Bnusinue
PaMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3

7.3.4

OtkpbiTHE TpOTOHA W HeWTpoHa. HykioHHas
mozenb sigpa ['eitzenOepra — MBanenko. 3apsiyg
anpa. MaccoBoe uuciio sijpa. M3otomnsl

Anbda-pacniaa. DIEKTPOHHBIA W TMO3UTPOHHBIH

Oera-pacma. [Mamma-uznydenue. 3aKoH
PaauoOaKTUBHOTO pacrnaja

7.3.5

OHeprus CBsI3U HYKJIOHOB B siipe. SIepHble CUIIBI.
Hedext maccol spa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1ep




7.3.7

Snepuslii  peaktop. TepMOsAIEpHBIM CHHTES.
[Ipo6aembl ¥ NepCHEKTUBBI IIEPHOM SHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS

TexHuueckue ycTpoKCTBa: J0O3UMETP, Kamepa
Bunnbcona, simepHbIii peakTop, aToMHasi 6om0a
[Ipaktuyeckue paboThl. MccnenoBanue TPEKOB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé31H0T0 HebOa. Co3Be3aus, ipKue 3BE3IBI,
IUIAHETHI, KX BUAUMOEC JIBIKCHHE

8.2

Conneynas cuctema. [lmaHeTsl 3eMHON TPYIIIBL.
IImaHeThI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Mansle Testa ColHEYHON CUCTEMBI

8.3

8.4

Comnnne, dorochepa u armochepa. ConHeuHas
AKTUBHOCTH

Hctounuk sueprun CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHMOCTD, paauyc, TeMneparypa, 1704
B3aMMOCBS3b. J(MarpaMma «CIEKTpajabHbINA KJIacc
— CBETUMOCTB. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3] rJIaBHOM
MOCJIEIOBATEILHOCTH

HH#HPar##BuyTpenHee CTpOEHHE 3BE3.
CoBpeMeHHbIe IIPEJCTaBICHUS 0
MPOUCXOXKACHUU M 3Boonuy CojHIa U 3BE3.
Oransl KU3HU 3BE3]]

Mnineunsiii [IyTe — Hama [Mamaktuka. CniupaibHas
crpykrypa [amaktuku, pacmnpeneneHue 3BE3J,
ra3a u neuid. [lonoxxenune n nemxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ramakTuk. PangvoralakTukun W KBasaphl.
UYEpHble ABIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue BceenenHoin. 3akoH
Xab6uma. Paz0eranue ramaktuk. Bo3pacT u paguyc
Bcenennoii, teopust bonbioro B3psiBa. Mojenb
«ropsiuei Beenennoii». PenukroBoe usiydeHue




MacmtaOHast CTpYyKTypa Bcenennoi.
8.10 MeraranakTuka. Hepeménnsie  mpoOiemsl
aCTPOHOMHUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMUpOBaHHOCTh YMCHHI pPACIIO3HABATH (DU3WYUCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUCHHBIX 3dKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHHUKH, MOJICKYJISIPHOM GU3MKKM M TEPMOIMHAMMKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHAIM3a M OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHu1Ibl, 007ACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh
BceoOmii xapakrep GpyHIaMEHTaTbHBIX 3aKOHOB U OTPaHUYEHHOCTD
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs peliaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEeSIBHO 33JJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHaJgu3a yYCJIOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTEMaTHYECKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBaHUM HUMEIOUIMXCA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOYyIOIIME TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB IIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErparluu
3HAHUM W3 JpPYyrux I[PEeIMETOB ECTECTBEHHOHAy4YHOI'O IHKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoMl 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: (PU3MUECKUX BEIMYWH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIEI0BATENLCKON  JIEATENbHOCTH C  HCIOJIb30BAaHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHUN HAyKd W TEXHOJIOTMWA JUISl JAIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(Gu3NYECKOT0 COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KPUTUYECKOIO

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

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbl

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
IJIEMEHTA

1 MEXAHUKA
11 KNMHEMATHUKA

111 MexaHau4deckoe JBHIKXCHUC. OTHOCHTEIBHOCTh

MCXAaHHUYCCKOI'O ABMXKCHH . Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

=rr'= [Ux.q,.u__].

v, =—| =X/, aHANOTIYHO v, =V,, U.=Z,.
1.1.3 At o :

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Beluncnenue nepeMelenys 1 IyTu MaTepualbHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO rpaduKy

3aBHCUMOCTH Vx(t)




. . Ao
YCKD[}EHIIE MaTepHAaIBEHOI TOYKIL a = ﬂ_L =
t
1.14 =0
Au, ,
a, = =(v,),". aHAIOTIYHO a, = (v, )", a.
ﬁr T v v T -
ars0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Vpxt
X(t)
X
0
+
Vv
1.15
[0)
t
Vye(t) — Vo, = const
\'
X
(t)




0x

const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JABHXKXCHUC!:

at

x(t)=x,+u, t+

v(t)=u, +at

a,. = const
2 "
Uy~ U, = 2'H:r [IJ _Il]

HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S =

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

o0 Xo ‘:

[.r{t} =X t Uyt =X tU,cosa-f

t , :
3-{r}=3-,:,+um.r+g~‘T=3-a+uﬁsmu-r—ng

-

v (f)=u, =uv,cosa

v.(f)=v,, +g 1=y,sino— g

g.=0
g, =—g =const

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

b, -




1.1.8

Kpuonunerinoe nBuxenue. [[BikeHne MaTepruaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR
[Tpu paBHOMEPHOM JIBUYKEHUU TOUYKH IO OKPY>KHOCTH

=—=2
w T v

2

2o

. LleHTpoCcTpeMUTEIbHOE YCKOPEHHE TOUKH:

— 2
aye = — = w°R

e




R

. [lonHoe yckopeHne MaTepHaibHON TOUKH

Teépnoe Teno. [loctynarensHOE U BpalaTeibHOE

1.19 .
JBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
121 WNuepumanbHple cuctembl orcuéra. [lepBblii  3aKOH
o Herorona. [Ipuniun otHocuTensHoCTH [Nanunes
Macca tena. IInmoTHOCTE BeliecTBa:
m
P=Yy
P
1.2.2 =




Cuia. [IpuHUuI Cyneprno3uiy CUL:

-

FpaBHogeHCTB = F1 + F2+- "

PaBHOJEICTB

1.2.3 1




+
Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO
Fi, = ma,
F
1
124 M
a
1
Ap = FAt
A
p




At
npu
F = const
F
const
-—
Flz Fy,

Tpernit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fip = —Fp

1.2.5

12




21

1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSIKCHUSA MCXKIY

TOYECYHBIMUA MacCaMu paBHBI
mim;

F=6—p




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIBI
TSKECTU OT BBICOTHI h Hal MNOBCPXHOCTBIO INIAHCTBI
paguycom RO:

GMm

M9 = Ro + h)?

mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cuiia tpenusi. Cyxoe TpeHue.
Cuuta TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus NoKos:
Ep < uN
F
™
<
UN
Koaddurment tpenus
JlaBneHue:
P=7%
1.2.9
S




13

CTATHUKA

13.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaluCHUA:

IM| = FI, rae | — maedo cumbt

-

F

OTHOCHUTEIIFHO  OCH, Tpoxojasmed dyepe3 Touky O
NEePIEeHIUKYISIPHO PUCYHKY

1.3.2

[HenTp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX

TOYCK:

myry + myry+...
my; + my+...

Ty,







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1131 +F,+...=0

HEHPar##
#1.3.4

3akoH [lackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:

p =po +pgh
###Part#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#H#Part# _
#1.3.6

BBITCCH




14

€CJIH TeNO U KUAKOCTh IokosaTcs B ICO, To

FApx = ngBbITeCH

F
Apx
pgV
VYcnoBue miaBaHus Te
3AKOHBI COXPAHEHNW A B MEXAHUKE
NMiynsc MmaTepralbHONM TOYKMU:
p=mv
p
HuHPart#
#1.4.1
m
v
HHHPar#H HMIrynsc cucTeMBI TeI:
#142 P =D + 1%) +...




3aKOH N3MCHCHUA U COXpaHeHI/IH I/IMHYJIBCH,:
HHHPark B CO

#143 Ap = A(pl + P2+- . ) = FlBHeLL[HAt + FZBHeLL[HAt-I_' -







1BHEIIIH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(p1 + po+...

A(




, CCIIN ) )
FlBHe[I_[H + FZBHemH+- ..
F
1BHEITH
+
F

2BHEITH




0
PeakTuBHOE ABIKEHUE
F
Hit#Parttt AF x
#1.4.4 Pabota cuiibl Ha MajIOM MepeMenIeHUN:
A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax
i F
0}
MOIIHOCTh CUIIBL:
€CJIM 32 BpeMs
At
1.45
At
paboTa CUITbI U3MEHSAETCS Ha , TO MOITHOCTH CHUJIBI
AA
P=— =F-v-cosa
At Ar—
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

2 2

mv p
EKPIH =5 =5

2 2m




KHWH

mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUU CUCTEMBL

MatepuanbHbiXx Todek: B MCO AExun = Al + A2 + ...

1.4.7

[ToreHmanbHas SHEprus:

JJIA TIOTCHIMAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

12

lmoreHIg

210TeHI

AE

MOTEHI]

[ToreHnuanpHas SHEPTUS MaTEPUATHLHOM TOUKH B
OJTHOPOJTHOM TIOJI€ TSPKECTHU:

EHOTeHu =mgh

TIOTEHI]




mgh

[TorennuanbHas SHEPTUA YIPYTo 1e(hOPMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH W3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:

Euex = Bsm T EI'.[CIT‘EI'DI:-

14.8 B IICO AEyex = Ascex menoresm. cns
B IICO AEyex = 0, eCIH Ascex renoresn. cax = 0
15 MEXAHUWYECKHUE KOJIEBAHMA U BOJIHbI
['apmonnueckue KojeOaHUs MaTepUAIBHOM  TOYKH.
151 Avmmmtyna u  ¢asza konebanmii. Kunematmueckoe

OIIMCAaHUC!




x(f) = Asin( ot +q,)

v.(n)=x/.

a(f=(v,),=—e"x() =a +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4ecKoe ONHUCaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
F, = —kx

—kx.

DHepreTHyeckoe  OmucaHue  (3aKoH

MEXaHWYECKON PHEPTUN):

COXpaHCHHUS




CBsI3b aMIUTUTY/IBI KOJICOAHUN CMEIIEHUS MaTepHATIbHON
TOYKM C aMIUIUTyAaMH KojeOaHuil €€ CKOpoCTH W

YCKOpPEHUSI:

Upee =0, @ =04

1.5.2

1.5.3

154

ITepuon 1 yacToTa KoJieOaHUH:

[Tepron Manbix CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA.

T=2IJI
g

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHUKA:

m
T =271 |—

k

Bremnyxnaennoie konebanus. Pesonanc. Pe3onancHas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—-
v




2.1

1.55

211

Wutepdepenuys u audpaxiust BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/MHAMUKA
MOJIEKVJISIPHA S ®U3UKA

Mopgenu CcTpoeHHusl Ta30B, KUIAKOCTEH M TBEPABIX TEII.
[Tycth TepMoauHamMuueckas cucrema (Teno) coctout uz N
OJMHAKOBBIX MOJIEKYJI. Torga KOJM4ecTBO BEIIECTBA

N _m

vV=—-=
Ny
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2.13
214
2.15

2.1.6

rac

—4rciio ABOTazipo, M — Macca CUCTEMBI (Tena),
u

u
— MOJIIpHAs Macca BEeLIeCTBa

TeroBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
BzanmojeiicTBre yacTHI] BemecTBa

Huddysus. bpoyHoBCcKkoe qBUKEHME

Mopens naeansHOro raza 8 MKT

CBs3b MCXKAY HaBJICHUCM U CpCI[HCfI KHHETHYISCKOM
BHepFHCfI MOCTYIMATCIIBHOT'O TCIIJIOBOT'O JABHXCHUA

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

= 2 (mp*) 2. —
p=-myw'=n. |2 |=Zn-g__
3 3 1 2 3 )

rie MmO — macca OJTHON MOJICKYJIBI,




- KOHIIEHTPAIUS MOJIEKYJT

2.1.7 AOGcomotHas Temnepatypa: T =t +273K

CBs13b TEMIICpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOMN

BHGPFI/Ieﬁ IMOCTYINATCJIbHOI'0 TCIUIOBOTO JIBUKCHHA C€ro

MOJICKYIJI:
218 I
P L 3 kT
L2 2
2.19 VYpasuenue p = nkT
MO,[[CJ'IB HACAJIBHOTO I'a3a B TCPMOJUHAMUKE:
(Vpaprerme Merrereera — Kiareifpona
| BEIpaKeHH e U1 BHYTPEHHEH JHePIHH
VpapHeHIe MeHzueneera — KiameiipoHa (mpHMe
3AIIIICI):
RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 1L 1L

BrIpaKeHIHe 1711 BHyTpeHHell 3Hepriil 0IHOATOMH(

raza (IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%vRT =%NH —3 MRt —ve,T= %pV

2




3akoH JlambTOHa IS [OaBJIEHUA CMECH Pa3peKEHHBIX

ra3os:
p=p+p+..
P
1
2.1.11
+
2
+
W3omporieccsl B pa3pexeHHOM rase ¢ IOCTOSHHBIM YHCIIOM
MoJieky N (C TOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
n3zoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

V— t
T—COTlS

const

I'padmueckoe npeacrasieHne u3omnpoueccos Ha pV-, pT- u
VT- nuarpammax.

OOBbeIMHEHHBII Ta30BbIA 3aK0H:
pV

— = const
T

pv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCbIH_[CHHBIe W HCHACBLIIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSD IIJIOTHOCTH M JAaBJICHHUS HACBIIICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOIO I1apa
BiaxxnocTs BO31yXa.
OTtHocuTeIbHAS BIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[l'[apa (T)
¢
p
HaChIIIIapa
2.1.14 )
p

mapa

M




M

M

HachIIIIapa

apa

HN3meHeHune arperaTHbIX COCTOSIHHM BEIIECTBA: HCIIapCHUC

aL15 Y KOHJICHCAITUS, KUTIEHUE KUIKOCTH
W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
2.1.16
U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEeXoaax
2.2 TEPMOAMNHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpenHsis sHeprus
Termonepenaya kak cHnocod W3MEHEHHMs] BHYTPEHHEU
2.2.3 sHeprun  Oe3  cosepuieHuss  paboTel.  KouBekuwus,
TETUIOTIPOBOIHOCTb, U3TyICHUE
KonngecTBO TEIIIOTHI.
Y nenpHast TENI0EMKOCTH BelleCcTBa C:
Q = cmAT
224




CMAT

2.25

2.2.6

2.2.7

VYnenbHas Teriorta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiaeHus A Q = Am.

VY aenpHast TEIUIOTa CropaHus Tormuea : Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Brruncnenne pabotel mo rpaduky mporecca Ha pV-

IuarpaMme

[1epBblil 3aKOH TEPMOJUHAMUKH:
Q12 = AUy; + Aq = (U — Uy) + Ag,

12

AU

12

12




(U

U
1
)
+
A
12
Anna0ara:
Q12 = 0= A1, = (U, — Uy) = AUy,
Q
12
0
=

12




(U

AU

12

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporeccst

[Ipunuune! aeiictBus Ternossix MamuH. KIT/:

— Aaamt — QH-?I‘P _|Qxcut| =1— |Qxcm|
MakcumanbHoe 3Hauenue KI1JI. [{ukn Kapno:
T T, T
2.2.10 MAX N = Ny, = — =1-_>=
Toag Ty
YpaBHeHHEe TEIIOBOTO OanaHca:




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

3.1.2

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DJIEKTPUUYECKUN
3apsan. JIBa Buma 3apsga. DIeMEHTAPHBIA dIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA DJICKTPHUYCCKOT'0 3apdaa

B3aumopeiicTBue 3apsanoB. Touednsie 3apsiabl. 3aK0OH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUIICKTPUUECKOMN

MPOHUITACMOCTBIO




F:k|q1|-|?l 1 _|"'?1|'19':

&1 4mes, 17

3.13

3.14

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE

3apsaabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

) F

qnpo6ﬂbn7l

pOOHbIH

ITone ToueuHoro 3apsna:

E, =




3.15

OIHOPOAHOC IIOJIC:

E = const.

const.

KapTrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeH1IMaIbHOCTH OJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3zHOCTh MOTEHIMAIOB U HANPSHKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

12




q(¢

qu.

IIOTCHHH&HBH&H SHEpTHUA 3aps/ia B IJICKTPOCTATUUCCKOM

oJIC:

W =q¢

Q¢




—AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

d,_ﬂ

q
¢
q
W

CBs13b Haprl)KéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUIMWAJIOB IJIs

OJHOPOJIHOTO 3JIeKTpocTaTHyeckoro mois: U = Ed

3.1.6

[TpyHIMI CynepNIO3ULIUY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA

Et=0




0
, BHYTPU U Ha IIOBEPXHOCTU IIPOBOAHUKA ( = CONSt

3.1.8

3.1.9

I[I/IBJ'IGKTpI/IKI/I B OJIEKTPOCTATUUCCKOM

I[I/IE)JIGKTpI/I‘IeCKaSI IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpaA:

€98

d

&€

I1OJIC.




eC

3.1.10

HapaJ'IJICJ'II:-HOG COCAMHCHUE KOHJACHCATOPOB!:

q =q1+q2+...,U1 = U2 ="'lCnapaJm_C1+CZ+---

o




apaul

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CcU 2 3 q?
€T 2 2 2

qu

Cu

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuia Toka:
1=-2q
3.2.1 AT |y
ITocrostuubiii Tok: | = const
Jlns moctostHHOTO TOKa ( = It
322 Y cioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon OMa aJ1g y4acTKa IeMnu:
U
I=—
R
[
3.2.3




3.24

3.25

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. 3aBHUCUMOCTh
CONPOTHUBIICHUS] OJTHOPOJHOTO MPOBOAHUKA OT €T0 JTMHBI

H CCUCHUS. y,IleJ'IBHOC COIIPpOTUBJICHHUE BECUICCTBA.

l

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

ACTOpOHHHXCH}I

E =
q

A

CTOPOHHUXCUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHHUKA TOKA

3akon Oma s TOJIHOM (3aMKHYTOM) 3JIEKTPHUYECKOU

uenu: E = IR + Ir, orkyna

[ =—
Rr

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCAUHCHUC ITPOBOJHUKOB:
I=11+12+..,Ul=U2=..,
1 1 4 1 4
Rnapann Rl RZ

3.2.7

napaut







3.2.8

HOCJIGI[OBaTeJIbHOG COCAUHCHUC HpOBO,HHI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI = R1 + R2+...

IocI

Pa6ota snextpuueckoro toka: A = UL,
3akoH J[xoyns — Jlenua:
Q = IRt




Rt

Ha pesucrope

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

3.29

MomHoCTb SJICKTPHUYCCKOT'O TOKA:

A4
p="" =mU

At Ar—l
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

Lﬂ

P=I'R=—=IU
R
MoniHOCTh HCTOYHHUKA TOKA:
A
PE = : =Kl
At

CBoOOAHbIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexXaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1onynpoBoIHUKOBEIHN 110

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJEHCTBME MarHUTOB. MarHuTtHoe
nose. Bekrop marHuTtHOM — MHAyKUuMH. [IpumHnmn

Cyneprno3nauu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+




3.3.2

3.3.3

JlvHMM WHOyKIMM MarHUTHOro mnojsa. KaptuhHa nuHUI
WHIYKIUU MAarHUTHOT'O oJIA OJIOCOBOTO u

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTeI[a. MarsuuTtHoe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH WHAYKOUHW MArovuTHOIO ITOJIA JJIMHHOTO
npsaMoro HnpoBOJHHKAa MW 3aMKHYTOI'O  KOJIBLEBOTI'O

IMPOBOAHUKA, KAaTYIIKHN C TOKOM

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJINYUHA!
F, = IBlsina

IBlsina
, TJIE 0L — YTOJI MEKY HampaBIeHUEM ITPOBOJIHUKA H
BEKTOPOM

12

3.34

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIMYUHA!

Frop =1 q | vBsina




3.4

34.1

Jlop

| gl vBsina
/1€ 0L — YTroJI MEX/1y BEKTOpaMu

-

v

JBrm>keHUEe  3apsHKEHHOM  4acTULbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:

® = B,S = BScosa

OJHOPOJAHOM




BScosa

B

7
4
G2

3.4.2 SBnenue anexkTpomMaruuTHOM nHAYKIMK. D/1C nHayKuuu

3aKOH AIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

3.4.3 E=—r
At

=@

A

O/IC MHAYKIUK B TIPSIMOM TIPOBOTHHUKE JUTHHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

v

344

WLl




)

B OJTHOPOJHOM MarHWTHOM ToJjie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YToJl MeX1y BeKTopoM B 1 HopMainbio

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

luv

; €CIIn




1
B
B
, 1
v
Vv
TO
| E; |= Blv
| E

Blv




3.45 [TpaBumo Jlenma
NHIyKTUBHOCTB:
L= ()]
T
L
I
3.4.6
D
,mm @ = LI
Camounnykuus. DJIC caMOMHIYKITUU:
AT
E, =—L—L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIIKHA C TOKOM:
W - LI?
)
W
L
3.4.7
2




3.5

351

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

KOHCGaHHﬂ B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[q[ t) =q,..sin( ot +@,)

11['{] =g, = g, cos(t +,) =1, cos(t + @)

®opmyna Tomcona:

T =2nVLC
T
27
LC
, OTKyJ1a
21 1
w=—=—
T VILC




2

LC

CBsi3b aMIUTMTYZBI 3apsi/ia KOHJIEHCATOpa C aMIUTATYIO0N
CHJIIBI TOKa TpU  CBOOOJIHBIX  DIEKTPOMArHUTHBIX

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:

Do = —

()]

3.5.2

3aKOH COXpaHEHHsI SHEPTUHU B UCAIbHOM KoJieOaTeIbHOM

KOHTYpE:




3.6

3.5.3

BrinyxkaeHHbIE 3JIeKTpOMarHUTHbIE Koniebanus. Pe3onanc

3.54

3.55

Ilepemennbiii  TOkK.  IlpousBojcTtBOo, Tepenaya H

noTpeOIeHne 3IEKTPUIECKON SHEPTUn

cuUt LI* Ut LI’
+ = e = MEE — const.
2 2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. B3aumuas

OopueHTaluusA BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

[IpssMOonMHENHOE PACIIPOCTPAHEHUE CBETA B OJHOPOIHOU

cpene. Toueunslid uctounuk. JIyd cBeta

3.6.2

3aKOHBI OTPaKEHUSI CBETA.

a=p




a
alp
TT77777 77777
3.6.3 [TocTpoeHue n300paxeHHid B MIOCKOM 3epKae
3aKOHbI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
n
1
sina
n
3.6.4 p
sinf.
AOCOTIOTHBIN MMOKa3aTesb MPETOMIICHHUS:
c
Nage = —
abc v
n
abc




OTHOCUTENBHBIN NMOKA3aTENb NPETOMIICHHUS:
N, 1

nOTH -

n, v

OTH




Xox my4eil B Ipu3Me.
V1I=Va, Mk =Mhy
CooTHOIIEHHE YacTOT M COOTHOIIEHHE JJIUH BOJH IpU

nepexoac MOHOXPOMATHUUYCCKOIO CBCTa 4YCPC3 TpaHUIY

pasziena AByX ONTHYECKUX CPEII:

3.6.5

ny<ny ny

[NTonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHBI Yoy MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1 ny
Sinay, = ——=—
Norn ny

Sina







Coluparomyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOKyCHOE PacCCTOSIHUE U ONTUYECKAsi CUJIa TOHKOM JIMH3BL:

1
D =—
F
D
3.6.6
F
1
®opmyna TOHKOU JTUH3BIL:
1 4 1 1
d f F
d
3.6.7 N
1




VBenunueHue, 1aBaeMoe JIMH30M:
ro h N fl
H d




| i

d A~

A

F\ h
f

k4

B cirydace pacceI/IBanmeﬁ JIMH3BI:

1
D F=—=0,
0= DO

3.6.8




| fl




Xon Jtyya, IpOIIEAIEro JUH3Y M0/ IPOU3BOJIbHBIM YIJIIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenne n3odpaxxeHuit
TOYKHU U OTPE3Ka IPSIMOil B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroammapaT Kak oNTHUYeCKWd npubop. [ma3 kak

3.6.9
OINTHYECKas cUcTeMa
Wntepdepeniust  cBera. KorepeHTHble  MCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOTCPCHTHBLIX HCTOYHHUKOB:
3.6.
)
MAKCIIMYMBEI — A=2m—, m=0,£1,£2,+3,,
vl
MITHIIMYMEBT — ﬂ-.={2]h‘+l_]:, m=0,£1,+2 +3_
Hudpaxknus ceera. [dudpakiuonHas pemérka. Y cloBUe
HaOJIOIEHUsT TJIABHBIX MAaKCHUMyMOB IpPHU HOPMAJIbHOM
NaaCcHNU MOHOXPOMATHUYCCKOI'0 CBETA C JlJ'II/IHOf/i BOJIHBI A
Ha peléTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Tnanka: E =hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv =—-=pc
E
hv
4.1.2
A
hc

pc




Nmmynse ¢oToHa:

©

hv




4.1.3

414

dotorpdekr.

dororddekra

OIEBITEI

ATI. Cronerosa.

VYpaBuenue DitHmireiiHa i GotodddexTa:

E(bOTOHa = ABbIxoja + Elcm{maxr

¢doTona

ABBIXOJ1a
+

KMHMax

rae,

(horona

3aKOHEI




hv

hc
hc
ABbIXOAa = hv}(p = l
Kp
BbIXOOa
Kp
A
Kp

hc




2
mv~max
Evyumax = T = eUsan
E
KHHMaxX
2
mv
2
max
eU
3art
4.15 JlaBiieHue cBera.




JlaBneHre cBeTa HA  TOJHOCTBIO  OTPAKAIOIIYIO

IMOBCPXHOCTH n Ha IIOJIHOCTBIO orjionarouryro

MTOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [TnaneTapHas Mozens aToma
[Toctynatel bopa. M3nyuenue u moriomieHre (GOTOHOB
MIPU [IEPEXO0/IE aTOMAa C OJJTHOTO YPOBHS SHEPTUU HA APYTOM:
he
4.2.2 hvmn =T = |En _‘Em|
Y
JIuneliuaTpie CIIEKTPBHI.
CnexkTp ypoBHEH S3HEPrUU aToMa BOJOPOIa:
4.2.3
—13,63B
E =——— n=123 _.
e
4.3 OU3NKA ATOMHOI'O A/1PA
431 Hyknonnas monens siipa I'eiizen6epra — iBanenko. 3apsiy
o saapa. MaccoBoe unciio siapa. M3oTonsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNeKTPOHHBIN B-pacnai;
4.3.2 N N 0
TX—= Y+ je+v,
[TosutponnsIii B-pacman:
X v+ ey,
'amma-n3nydenue
3aKOH paJMOaKTUBHOI'O pacraja:
-t
433 N(©) = Nox2

N(t)




ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




4.3.4

SInepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






