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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON porpaMmsl, npeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONM paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaausyoilux OCHOBHbIE 00pa30BaTeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COICPKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUCHHUSI TEM U Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydenne kypca (GU3MKH YrIyOIEHHOTO YpPOBHS TO3BOJISIET PEaNTM30BaTh
3aJjaul MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI JJIi MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUd [0 Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOia€HHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOW il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCsl, OCBOMBIIMX
mporpammy 1o (pu3uke Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus Ha YIiyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma no (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIE PE3YIbTAThI IO FOJaM O0yUYCHUS;

coneprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMEeT MPUMEPHBIM XapakTep M MOXET ObITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabovHX MpoTrpamMm.

[TporpaMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K MpEenoAaBaHui0 (U3UKH HAa YrayOJIEHHOM ypOBHE MpPH YCIOBUU
coxpaHeHus1 00s3aTeNbHOM YaCTH coliepKaHus Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHU’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNpEeNeIio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBaHKWE YMEHUI MPUMEHSTh HAYYHBI METOJ MMO3HAHMUS
IIPU BBIIOJTHEHUHU UMU YUEOHBIX HCCIIEA0BAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (HU3UKH
oObeIUHEH BOKPYr (Qu3nueckux Teopuid. Beaymwmm B Kypce sBiseTcs
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosiara€T MCMIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriayOoa€HHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN H3Yy4YEHHBIX TEOpUM M 3aKOHOB. IIpum sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA W COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOIMH, a Takxke OOCYXIeHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIH30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coaiepKaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJb30BAaHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuana, JjabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIE MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIA 0€3 MOIIaroBON MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cuCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MpoIiecca UCXOAsl U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSMU NPOBOJUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yaesieTCs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOIO0 pasjiena Kypca, TaKk U HHTErpupys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HH, TpeOyromue BbIOopa GhHU3NIECKOn
MOJIEH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kabunHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OIBITOB, TAOOPATOPHBIX PabOT U padOT MPAKTUKYMa, a TAKXKe IEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JlemoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B MporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUI.

JlaGopatopHoe 0O0OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, paA3BUTHE MX HHTEUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMUPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKME HAYYHOI'O MHPOBO33PEHMsSI KaK pe3yJbTaTa U3y4YE€HHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHbBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O POJIM (PU3MKK AJ Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHHA O BO3MOYHBIX chpepax  Oyayuiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH.

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIeIyIoUX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHET0 00IIero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (DHU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

dbopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OObSICHEHUS
bu3znyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3a/Jauyd, B TOM 4YHUCIE 3aJa4 HHXXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHAE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3MYeCKuX 3KCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTalud HHPOpMaIu,
OTIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHME€ YCJIOBUW JI pPa3BUTHS YMEHHM IPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NESITEIbHOCTH, CBI3aHHON
¢ pU3UKOH.



B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30BaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUII.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX PabOT U OMBITOB C YYE€TOM HHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHasg Hayka o npupojae. HaydHslil MeTo/] MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUINYECKUX SIBIICHUH.

DKCIEpUMEHT M TEOpUsl B Ipoliecce Mo3HaHus npupojbsl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(POBBIC
U3MEpPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BeNMMYUMH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUUECKON JIEATEIILHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHure cuiibl TOKa M HANpsHKEHUS B LIENU MOCTOSTHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1uQppoBoi nadboparopueit mo duszuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panunyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCH CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeIeHU U CI0KEHHE CKOPOCTEM.

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

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH U BX TpaduKy.



KpuBoimHeHOE  nBMKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m vactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBUYKEHUE CHAPSI0B, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, MILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBHYKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUN € UCIIOIb30BAaHUEM MEXAHU3MOB.

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

HaGnronenue aBwkeHUs Tena, OpOIIEHHOIO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuE TTyTel, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKe Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

M3yyeHne HEpaBHOMEPHOTO JIBHXKEHHS C LEJIBKO ONPEAEIEHUS] MTHOBEHHOMN
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHHs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue U(PPOBOI TabopaTopun).

N3yuyenue nBukeHus Tena, OpoIeHHOro TOpU30HTaNIbHO. [IpoBepka rumnoTesbl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIY JaJIbHOCTBIO II0JIETA W
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHune IBHKEHHUS Tella MO OKPY)KHOCTH C IOCTOSIHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIEPHOJIA OOpAIlleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orTcyéra. [IpmHIMD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI CyNeprio3uIiuy CHJl.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MACCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOoThl. J[BUkeHHEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIbKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS IPU ABUKEHUU TEJA B KUJKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B MHEPUHUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOIIEH TPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOACHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3mepeHre paBHOACHCTBYIONIEH CUJI TIPU JABMKEHUHM OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCChI.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

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

N3mepenne kodduimenta TpeHHs MO BETWYUHE YIIIOBOro KoddduiueHta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHS.

N3ydeHne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IloctymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUHU LIEHTPa Macc.

NMnynibC CHITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepemelleHuu. ['paduyeckoe
MpeICTaBIeHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass sHeprus MartepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHass >HEprus.
[ToreHuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJjla B OJHOPOIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus rena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro IIapa (BHyTpU W BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHHS MEXaHUYECKOW SHEPIUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TNOTCHLMAJIBbHOW SHEPrUil IpHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3mepeHne nMiysibca Teia 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITU, CKOPOCTH MOJETHU 3JIEKTPOMOOUIIS M MOIIIHOCTH CUJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3Mepenre KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHEeHHE W3MEHEHUS MOTEHLNAIBHONW 3HEPIUU MPY>KUHBI ¢ pabOTOM CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP ABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUA MOJIEKYJIsApHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. [llkana
temneparyp Llenscust.

Mogenb ueanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbsBuna). 3akon JlansTona. M3ompoiieccrl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, h300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpETHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xunkocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKYJI.

Mogenu KpuCTaINIMYECKUX PEIETOK.

HabGnronenue u riccieqoBanue U30IMpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnepoBanne mpolecca yYCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS TPH
TEII000MEHE MEXIy Topsueii U XOJIOTHOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BaHHE
rdpoBoii 1abopaTopun).

N3yyenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAYCHUS BEJIMYUH, OITMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHue MenpaeneeBa—Kianeipona n BbIpaXeHHE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMOAUHAMUKE. Brruucienue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemIoTa CropaHus
tormBa. Pacuér KkonuuecTBa TeIIOTHI npu  Temonepenade. Illonstue 00
aanabaTHOM IIpoIiecCe.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH SHEPrUM TEPMOJMHAMUYECKOU
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3ak0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumns! aectus TertoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrarenei. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHrueckue yCTpONCTBA M TEXHOJIOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIMs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl IPU a11adaTUYECKOM PACIIMPEHUH.

Bo3gymHoe orauso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELIECTB.

Croco0bl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquadbaTHOTO Mpolecca.



KomrbroTepHbie MOAEHN TEIUIOBBIX JBUTATEICH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpoliecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSPHOTO B3aUMOACHUCTBUA H
TEeMIEPATyPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HaceblllieHHble ¥ HEHachIIEHHbIE Mmapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JIABJICHUS B
KUJKOCTH

BnaxHocTb Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaimdzanus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE U JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHue TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSXKECHMS.
Kansapusie saBineHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudecknue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacluupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTANINYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACHIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH JAepopMali pPE3MHOBOro obOpas3ua  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JiekTpoauHamMmKa.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3anms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKM U MOJYNPOBOAHHUKU.
DneMeHTapHbIN 3JIEKTPUYECKH 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOI0 3apsa.

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

DIIeKTpUYECKOe mose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocTh  anekTpuueckoro  monsa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro nojis. OJHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOIO MOJIA. Pa3sHOCTh NMOTEHIMAIOB M
HanpspkeHue. [loTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTeniman snekTpocraruyeckoro nosisd. CBsi3b HAMPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOIHOTO).

[TpuHIMT Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSIOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHu4yecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsSKEHHBIX TIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOAHUKH B ANEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOKCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOSSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCATOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

O1eHKa CUJT B3aUMOJICHCTBUS 3apsSKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOT0 KOHASHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOAHNO/IA.

N3ydyeHne npoTekaHus TOKa B LEINHN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccnenosanue pa3psiga KOHIECHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIGKTPUYECKOro TOKa. McToOYHUKH
toka. Hanpsokenne U n O/1C é.

3akoH Oma 1Jig yyacTka IeMu.

DNEeKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOJHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenma.



MONTHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. Kopotkoe
3aMbIKaHHE.

KonneHncaTop B 1€ MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TAIIBBAHUYECKOTO JJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd D/[C rambBaHUYECKOTO dJEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynnpOBOJHUKH. CoOcTBeHHas U TpUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTtponus. 3akoHsl Dapajes s AIEKTPOIHN3a.

DINeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOINO/, TAIbBAaHUKA, paUHUPOBAHUE ME/IH, BhITIIABKA
QIIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE BJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaoGmroienne amexTpoimsa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS ~ TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEJIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlierax  «YUEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOrHH, XMMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule nonamMuUs, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HaY4YHBIH (haKT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBAHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CHUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIU,
napaboiia, runepOosa, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ia3oB, )KUJIKME KPUCTAILIbL, JJIEKTPUUECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAss  JUCCOIMAINS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXpaHECHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBUTaTelb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe noe.

B3auMonencTBie TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBHKEHNE 3aps>KEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMarHeTUKH, Napa- U AMaMarHEeTHUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IIPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

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

Kaptrna nuHUI MarHMTHOW MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4YKa 3JI€KTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENUCTBUS IIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKnuu. 3aKoH dJEKTpOMAarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camounnaykuuu. 3C caMOMHAYKIIWY.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
IeYb, COJICHOU], 3alIUTa OT 3JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emun.

Hemoncmpayuu.

HaOnronenue siBEeHUsI 3JIEKTPOMAarHUTHOM MHIYKIIAH.

HccnenoBanne 3aBucumoct IDJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKOW 3Hepruu). BeiBoa
JTMHAMUYECKOT0 OMHUCAHUSI TAPMOHUYECKUX KOJEOaHUN M3 UX DHEPreTHUECKOTrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJIHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTHU TIeprojia MajlbIX KOJeOaHUuM rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH TIeprojia CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanne koyiebaHUMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOmnronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaxmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMILIUTYIbI
3apsga KOHAEHCATopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1I€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya W mnoTpediieHue
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCEIHEBHOMN KU3HHU.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHUYECKHE IMPOLECCHI: JIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMATrHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymika MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU MEPEMEHHOIO
TOKA.

Pe3sonanc mnpum mocienoBaTeNIbHOM COEAMHEHUH PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMEeHHOT0 TOKa 4Yepe3 MOCHIeNOBaTENbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO Pe30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

Mexanudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. Ilonmepeunbie u
OpoAobHbIE BOJIHBL. Ilepros, CKOpOCTh paclHpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTephepeHIus u
U pakiys.

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

[IlymoBoe 3arps3HeHHE OKPYXKaIOLIei cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalnsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anusi, HHTepdepeHnus u qudpaKius.

[Ixana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaoIIEel CpeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-neup,
yIIbTPa3ByKOBAs AMATHOCTHUKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

Habmoienue oTpaskeHus U MPEIOMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJH: OTpaXX€HHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIIUs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOT O CBETA YepPe3
TrpaHuIly paszena AByX ONTUYECKUX CPEN.

Xon nmydeit B mpusme. [ucnepcust cera. CioxHbIA cocTaB O€iI0ro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenpHbiil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CHJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOU
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckorr ocu. IlocTpoeHne wu300paKeHU TOYKHM M OTpe3Ka MpsSMON B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpaknuonHas pemérka. YcClIoBUE HaOIIOICHUS
IJIaBHBIX ~MAakKCHMyMOB TIpM  MAaJE€HUM MOHOXPOMAaTWYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapuszanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(paKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xo/1a CBETOBBIX IIYYKOB 4YEpe3 ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE NOISIPOUIOB JIJIS1 U3YUEHUS] MEXAHUYECKUX HAIPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CHCTEM.

Hab6mronenue nudpaxiuu, nHTep)EpeHIInN 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3yuenne uaTepdepeHINY JIa3epHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHa.
VYcenoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHNYEeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenus: Buna. 'mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIelcsa yactulbl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoM [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpoeHUs aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

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



Bunpl ciektpoB. CieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/Ia.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHH4eCcKre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaguMoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusHHE PaguoOakTUBHOCTA Ha KUBBIC
opranu3mbl. EcrecTBeHHbIN POH n3inyuenus. Jozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTUYECKUE acCleKThl Pa3BUTHUA
AJIEPHON DHEPrETUKH.

MeTtonpbl perucTpaiuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TritooHHas MOJENb aApPOHOB.

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

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenune nornomeHus 0eTa-4acTuIl aTIOMIUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bupa 3Bé3nHoro nHeba. Co3Be3gusi, spKue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENIbHOCTH. BHYTpeHHEe CTpoeHHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTaNbl )KU3HU 3BE3.

Muneunsnii [Iyte — nHama ['amaktuka. [lonoxkenune n nBuwkenue CoiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJIa30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKCHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIylIapusi U sIpKue
3BE3ILI.

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

Du3nvecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKNX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o0maronee NOBTOPEeHHUE.



OO0o0uIeHNe 1 cucTeMaTh3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH Y€TIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHH. TpUroHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mNOMOOUST TPEYTrOJLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 06bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TPU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTMKAa B MEIWLHMHE, ONTHYECKHE SBJIEHUS B KHBOU
pUpoJe.

Xumusa: CTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHBIN aHaIU3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTraTENb SKOOMU, TreHepaTop MEPEeMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUM 3JIEKTpONepeay, 31€KTPOJIBUraTelb, pajaap, paluonpuEMHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JUArHOCTHUKAa B TEXHUKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIC
MPUEMHHKH, AJIEPHAsA SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpaK1aHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM 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 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsA OCTETHUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAlOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JEITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POpMyNIHMpOBaTh M  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATH 3aKOHOMEPHOCTA M IPOTHUBOPEUMS B PaCCMaTPHUBAEMbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/I€Th HAYYHON TEPMMHOJIOTHEH, KIFOYEBBIMH MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
COJIepKaHUsl, MPUMEHEHUIO PAa3IMIHBIX METOI0B MTO3HAHMUS;

BJIQ/ICTh BUAAMH JCSITCILHOCTH TIO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyaIlUsiX, B TOM YHUCJI€ MPHU CO3JAaHUU Y4€OHBIX MPOEKTOB B 00JacTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3WpOBaTh 3ajauy,
BBIIBUTaTh THUIOTE3y €€ pEIIeHUs, HaxoAuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O QU3NKE B TPAKTUYECKYIO 00JacTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTeH;
BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTHHAJIbHBIE MOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanmueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PENICHHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COJIEPKAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHUSA:



OCYIIECTBIATH OOIICHHE Ha Yypokax (U3UKK W BO BHEYPOUHOU
JeSITEIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaX/10T0 jieHa KOJIIIEKTHBA,;

NPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaessaTh poJid ¢ Y4ETOM MHEHUI YYaCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

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

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh I03HABATEIbHYIO JESATEIIbHOCTh B 00J1aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTHHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH padOThl ¢ YYETOM UMEIOUINXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYAMIMU B 00JacTU
(bU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJCTh HAaBBIKAMH TO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OLEHKU CUTYalluH, BBIOOpa BEPHOT'O
pelIeHus;

e YMEThb OILICHHBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl APYTUX IpPU AHAINU3E PE3YJbTAaTOB
NESTENIbHOCTH;

e IPUHHUMATH CeOsl, MOHMUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHBBI M apryMEHTHl APYTUX TMPHU aHAIW3E Pe3yJbTaTOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nponecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

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

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCliexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JApPYrMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATDI

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



NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNbHOCTH
YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MUPA;

pa3anyath yCJIOBUS IPUMEHUMOCTH MOJIeIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyTasi naedopmaius, aOCOJIOTHO YNPYroe U abCOIIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCANIbHBIN ra3, TOUEYHbIN 3aps/l, OAHOPOJHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh ycloBUA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHHMYECKHE IIPOLECChl U  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (OPMYJbl KMHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3zoBanusa [anunes ajis CKOPOCTH M IEepeMelIeHus,
3akoHbl HprooTOHa, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEprum,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJUMHAMUKU (CBA3b JAaBJEHUA HJICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMKEHUS W KOHIIEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHMKEHUS €ro 4acCTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypod, YpaBHEHHE
MenneneeBa—Knanepona, TmepBbld 3aKOH TEPMOJAWHAMMKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX IMPOILECCAX), IPU ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ NPAKTUYECKU BAXKHBIE COOTHOIICHHUS: 3aKOHbI Oma g y4acTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTpoIn3a);

OMUCKHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCMOJB3YSl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPT s,
MeXaHU4ecKasl YHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTOr
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAILHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaoOBOrO JBUTATENS;, SJIEKTPUUECKOE MOJE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAMPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsyKEHHOrO 1apa B BaKyyMe M B JIURJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIsA, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYLIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCATopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIICIOBATEIbHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBHKEHHE YacCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alrs Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
¢uznyeckux BEIMYMH B BHIE TIpadukoB ¢ Y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTEe  WM3MEPEHUM, JeaTh  BBIBOABI [0  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTD ONBITHI 110 IMPOBEPKE MPEUIOKEHHON TMIIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YEeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHOU
TUIOTE3bI;

co0uro1aTh MpaBuiia 6€301aCHOrO TPy/ia pY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  y4yeOHOro  SKCIEpUMEHTa, MpakKTUKyMa M  Yy4eOHo-
UCCIIEJOBATENILCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00PaTOPHOro 000pyAOBaHMS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MoOJeNu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NIECKIX
TEOpUH TPU UCTOJIH30BAHUM MATEMaTHYECKHMX METOJOB pEIICHHs 3aiad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOITYYECHHbIX
pe3yJbTaToB;

pemaTth KadeCTBEHHBIE 3a/Jauyd, TpeOylolrue NPUMEHEHHs 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI C OOPOi Ha 3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUe SBICHUS;

UCTIONB30BAaTh TEOPETUYECKWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MIPUHIIATIOB PaOOTHI N3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TpolieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUU JOCTH)KCHUU
HAyKM M TEXHOJOTMM JUId JaJbHEHIIEr0 pa3BUTHSA YEJIOBEYECKOIO
00I111eCTBA;

OPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMALIMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISITh OpraHu3alMOHHBIE 17} N03HABATEIIbHbIE yYMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHNSI HOBBIX 3HAHUH B IIPOLIECCE BBIITOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACHPENEIATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSIBIISATE MOTUBALUIO K Oyayiiend npohecCUHOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YTITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMaTHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
busndeckoil Teopud B (HOPMHUPOBAHWUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOIMEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (U3UUEeCKUX Tell U MPOLECCOB
(s1BJI€HMIT): OTHOPOJHOE DIIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE MOJIS,
rapMOHUYECKHE KOJICOaHUS, MaTEeMaTHYECKUN MasTHUK, WJICaTbHBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclioBUS (TPaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, NMTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJb3yd OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJJIEKTPOJAWUHAMUKU H
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANIEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIbI TOKA, TOCTYJAThl CIEIUAIbHONM TEOPUH OTHOCUTEILHOCTH
DiHIIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nmocTyiatsl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocte [elizeHOepra, 3aKOHBI COXPAHEHMsS 3apsiIOBOTO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
IOJII, PAa3HOCTh TMOTEHLIHMAIOB, OJJIEKTPOIABIKYINAS CWIa, HWHAYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsi SiApa, SHEPTUS CBSI3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAsL UHIYKIUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCHEpCcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
doTornextpuueckuit 3pdekt (botorddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iiydyeHue saaep, Gu3ndecKue NPUHIIMIIBI CIEKTPAJIbHOTO aHaIN3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiIeHUE WHIYKIWHA MArHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3aBaeMO€e TUIOCKUM 3epKajloM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONIMEe ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] U BeelleHHOIM;
MPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUN, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BENMMYUH B BHIE TIpapuKoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaThb  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIeI0BAHNUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (U3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEIbHBIE TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOJTYYEHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
pamMkax  y4yeOHOro  3KCIepUMEHTa, MpakTUKyMa U  ydeOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/IaHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
bu3nuecKkue MOJeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSATH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
OpU  HUCIOJB30BAHUM MaTE€MaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3JeNoB Kypca (PU3MKH, a TAaKKe WHTErpaluy 3HAaHUM U3 IPYTruX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paOOTHI U3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOIUTH TPUMEPHI BKJIAa POCCHICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIECTBUS OBITOBOM M MPON3BOACTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMH IpoLieccaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAyKM M TEXHOJOTMH JUIsi JAJbHEWIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00I11eCTBA;

OPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJIEp)KaHUsI C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHI, TPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTHH JJiA TIOMCKa, TepepaboTKh M TpPEabSBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpManMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUY;

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

paboTaTh B TpynIe C HCIOJHEHUEM pPa3IUYHbIX COIMANBHBIX POJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXIOr0 U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 AHeMaTHa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea 3 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
. 1
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 hitps://m.cdsoo.ru/f16668d7
Hroro no paszneny 35

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIHbI

15 1

20 1

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

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Pa3nen 4. 3JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 Onextpieckoe nose 24 https://m.edsoo.ru/f16b68d7
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
bubmuorexa [JOK
1 o i 1 1
3 VISHACCICHIL TIPaKTHIOoN 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
1.1 M 14
ArHUTHOE Tioie https://m.edsoo0.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

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

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajln3M 15 bubmmorexa LOK
' PHyCKyIAp Y https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpett 0 https:/m.edsoo.ru/39859f
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — pyHAaMeHTaIbHas HayKa O | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34¢49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX | bubnuorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (GU3UKU B (POPMUPOBAHUHU
6 COB quﬁ)!HHOﬁ Ha(b }1;)0171 Ea THUHBI 1 bubmorexa HOK
p yi . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXAHUYCCKOT'O ABUKXCHUA. prIMaﬂ n
oOpaTHas 3a/1au MEXaHUKH

https://m.edsoo.ru/e9as52{02




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bu6mmoreka [JOK

8 Tpacwropus. epemenerie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NpsAMOJIMHEITHOE

9 neuxkenne. ['padudeckoe onrcanue bubnnoreka [HOK
PaBHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsmonuHeiHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tesa, OpOIIeHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

I[BI/I)KCI:II/IC 10 OKPY’KHOCTH. YTJIOBast BuGmorexa LOK

15 U JIUHENHas ckopocts. [lepuon u

yacToTa. [{eHTpocTpemMuTtensHoe 1
MIOJTHOE YCKOPEHHE

https://m.edsoo.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 HHeprimanbHbIe CHCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepunanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAs CHJIA. bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[IpuHIKIT CYTIEPITO3UITUN CHIL.

20 P:I_HGHI/Ie 3£qua MIPUMEHEHUE bubmorexa HOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh T'PAaBUTAIIUOHHON U bubmorexa LHOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.edso0.ru/22757f26
JIBroKeHrne HeOECHBIX Te U MX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
TEna https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUsbl cui

P PHp Bu6mmorexa IJOK
TpeHus. JIBuxeHue B KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIBI CONIPOTHUBIICHHSI
cpensl

https://m.edso00.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpateHus. [1nevo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"Muunamuka. CtaTrka TBEpIoro Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
HMiynibe CUIIBI M U3MEHEHHE
33 HMITyJIbCa TeJla. 3aKOH COXPAHEHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUN KMHETHYECKOU SHEPTUU bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKU
[ToTeHunanbHbIe U HEMOTEHIMAILHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kKocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHUIUATBHBIX CUJI C
. bubnuorexa [JOK
39 M3MEHEHHEM MEXaHUYECKOH dHepTrun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
40 % EIZI];GHI/IC Beyan }J,Irm/l 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
A1 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacrasienuii o npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUS bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
TBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bu6mmoreka [JOK
43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pewerne sanas https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI bubmmorexa LHOK
https://m.edsoo.ru/1deb2367
43 YpaBHenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
50 H3omnporiecchl B UA€amIbHOM rase ¢ bubnnoreka [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo0.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Ocuosnoe ypasrenue MKT https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
>3 Pemenne sanas https://m.edsoo0.ru/10265a05
CBs3b a0CONIOTHO TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KNHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

IMOCTYNATEIbHOTO TEIIIOBOTO
JIBIOKEHUS €€ 9aCTHIl




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3Hanui 1mo reMme "Ocnossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcHoBrl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBuid juist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 napametpsl. [lapameTrpsr T/l cucteMsl bubmorexa HOK
PAMETPHL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHME 3HAYCHUS BEJTUYMH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopens uaeaabHOro Ta3a B
59 TEpMOIUHAMUKE. Y CJIOBUS bubmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TOH MOJIeIN
VYpaBaenue MenaeneeBa-Knanelipona
60 ¥ BBIpa)KEHHUE IS BHYTPEHHEN bubmorexa LOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 OJIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBa3zucrarnueckue u HECTATHUSCKHE https://m.edsoo.ru/ac5cacl5
TIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTshI 1o rpaduky npouecca Ha pV-
ararpaMmme

https://m.edsoo.ru/741d5738




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHITA BiYTpeRticit sneprii 1)1 https://m.edso0.ru/3d734561
CHCTEMBbI 0€3 COBEepIICHHUs padOTHI

64 KonBek1usi, TEII0MpoBOIHOCTb, bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KommmuectBo Tennotel. TemioéMKOCTh

65 Tena. YaenbHas U MOJIsipHast bubnmoreka [JOK
TEIJIOEMKOCTH BelllecTBa. Y AeIbHas https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHuUs TOTLTUBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsTre 06 anrabaTHOM Mpolecce. bubmuorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u paboTa Kak

68 Mepbl U3MEHEHHUS BHYTPEHHEN bubmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB

70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJJ https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3HaueHue KITJI. Iuxn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemtenue 3agau bubnnorexa LIOK

https://m.edsoo.ru/b3efal8b
73 DKOJIOTMYECKHE aCIEKThI bubnnorexka [JOK

HCIIOJB30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [TOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TerutoBeIe MaITHEL
KonTponbhas padota no teme
76 "TepmonuHaMuka. TenaoBeIe bubnmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MAaIlIMHbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmaorexa IIOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrplennpie 1 HeHACKHIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTHY U JAaBJIEHUS HACBIII[EHHOTO
73 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIEHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmoreka [IOK
OTHOCUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe Tea. AHU3OTPOIHUS

CBOMCTB KPHCTAJUIOB

https://m.edsoo.ru/20a88a03




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps://m.edsoo.ru/6ee91e9f
Cybnumarust
Jebopmaruu TBEPAOTO TETA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOura. IIpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe pacIMpeHue KUJIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI 4acTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEHHE TEIJIOBOTO OamaHca hitps-//m.edsoo.ru/abl521fb

bu6mmoreka [IOK

87 Pemteriuc sazas https://m_edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110, UCKPUBIICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlammaca
O06001IeHre U CUCTEMATU3AIIHS

29 3HaHU# Mo TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.edsoo0.ru/0b52575¢
nepexopl”

Kontponbnas paboTa mo teme
" bubnuoreka [IOK
90 ArperaTHbie COCTOSIHUSI BEIIECTBA.

dazoBble nepexobl"”

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUS bubnmnorexa [IOK
DAL P https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero nelictue bubnnoreka [JOK
Ha DJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubnnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTeHnuaabHOCTD
97 AIIEKTPOCTATHYECKOTO OJIsI. Pa3HOCTE bubmmnorexa [IOK
P ‘ hitps://m.eds00.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
101 Pemrenue 3amau buGnnorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JIMANEeKTpUKY U OJYIIPOBOHUKH B bubnuorexa [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
N bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap 8 P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK

110

Pemrenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
. " bubnnoreka [HOK
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe
" https://m.eds00.ru/5752603f
noJie
114 KontposbHas paboTa mo teme bubnnoreka [HOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
bu6mmoreka [IOK
115 VYcoBus CylecTBOBAHUSA
https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
/C https://m.edsoo.ru/0839al15
117 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPUYECKOEe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY nenbHo€e CONPOTHUBIICHUE BEILIECTBA. bubnnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
bu6mmoreka [JOK
120 CMEILIaHHOE COCNMHEHUEC

IIPOBOAHHUKOB

https://m.edsoo.ru/236f7¢07

121

Pacuér pa3BeTBIEHHBIX
anekTpudeckux nenei. Ilpasmna
Kupxroga

bubmuoreka [JOK
https://m.edsoo.ru/1794c¢f37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE sajad https://m.eds00.ru/6761bf0f
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TermioBas MOIITHOCTD, BEIAEIsIEMAas Ha bubmnorexa [IOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221{40fb
bu6mmorexa [IOK
129 P
CHieHAe sajad https://m.cds0o.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
3 OPOTKOE 3aMBIiatiie https://m.edsoo.ru/546£5632
132 Konznencarop B Lienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenue 3amaa mo reme bu6mmorexa [IOK

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHne U cUCTeMaTU3aIUS
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"TloCcTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
P P . bubnuorexa [JOK
139 Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acruiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmmorexa LOK
P P ’ https://m.edsoo.ru/4b423491
®dapanes 11 3JIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92676
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubnnoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI
yip 8 P p https://m.edsoo.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU TOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX

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




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHure HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIBH>KEHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0o.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" MIIH
"HccnenqoBanne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

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

150

@u3NYECKU IPAKTUKYM IO TEME
"U3mepeHune paBHOICHCTBYIOMIEH

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPH IBMOKEHUU OpycCKa 1o
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "HM3ydenue
JIBUKCHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhumenTa TpeHus
10 BEJIMYUHE YTIIOBOTO

ko3 dunmenta 3apucumoctu Frp(N)"
nnu "UcciaenoBanue OBMKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIeHTOM
Tpenus" wiu "M3yuenue nBrKeHUs
rpy3a Ha Bajly ¢ TpeHueM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
Bpamenus" win "KoHnctpynupoBanue
KPOHUITENHOB U pacy€T CUII
ynpyroctu" win "M3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [JOK
https://m.edso0o.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7
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155

156

yCTOMUMBOCTH TBEPAOIO TeENa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" unn "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
npoiiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOI
nabopatopun)" niu "U3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapuoro mporecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanne agnadaTHOro
npouecca” unu "HU3ydenne

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

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

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHON TEeMI0ThI
raBieHus Japaa" wim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" WU
"N3mepenue abCoOIIOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". Msmepenue
Kod(ppuimeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHEHCATOpa B
SHEPTHIO U3ITyYEHHUs CBETOAUOA" WU
"N3y4eHne MpoTeKaHus TOKA B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pazHocTu
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

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

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

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenqoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"U3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98




"UccaenqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unn "HccienoBanue

bu6mmoreka [IOK

160
3aBHCUMOCTHU COIIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJBT-aMIIEPHOM
XapaKTepPUCTUKH Auoaa"
PesepBHeIit ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubnmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O0001IEHNE 1
162 CI/ICTEM&TI/IL’»ZI_II)I/ISI 3HAHUU 110 TEME bubnnorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHelit ypok. O60011IeHNE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepubIiil ypok. O6006111eHIE 1
164 CI/ICTEMaTmZLII)Hﬂ 3HAHUU 0 TEME bubnmorera [TOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblil ypok. O6006111eHIE 1 bubnuorexa [IOK

cucreMaTrmus3alnua 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmonunamuka. TernaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bubmuorexa [JOK

168 cUCcTEMaTH3allMs 3HAHUI IO TEME 1
H https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese it ypok. O6001eH1e
PBHBIH YPOK HICHHE U bubmnorexa LIOK

170 CHUCTEMATHU3a 3HAHHUH 110 TEME 1
VCTEMATHIAMIA SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"Toku B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThbI padoThI
pecypcsl
BzaumopeiicTBre NOCTOSTHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammepa
Bekrop MarHuTHON MHIYKIUU.
2 [Ipun pI/Il'I CyIepIio3u I/HZK MarHUTHBIX 1 bubmmorexa [IOK
p UH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarauTHo€ 1oJie IPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U | bubnnoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnuoreka [IOK
DneKTpou3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHHUE U
. MOZyJib. JIBI>KEHUE 3apsKEHHON ] bubmuorexa [IOK
YaCTULLI B OAHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosne
b K
8 Pemenue 3amau 1 ubmioTexa LO

https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

IMPOBOAHUKAX

Pa0o JI
? aboTa CHIbL JIopeHta https://m.eds0o.ru/d518bedb
bu6mmoreka [IOK
1 P
0 CHICHHE a1t https://m.eds00.ru/93617bd9
MarsuTHOE 110JI€ B BELIECTBE.
11 DdeppomarueTuky, napa- u bubmmnorexa [IOK
pp - 11ap htps://m.edsoo.ru/30ff9608
IUaMarHeTUKHU
OCHOBHBIE CBOWCTBA
12 dbeppomarneTukoB. [I[puMeHeHne bubmorexa HOK
PP P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bu6mmoreka [IOK
noJie" https://m.edso0.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe bubmuorexa [JOK
mosie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 HUH nu. IToTok BekTOpa bubmmnorexa LIOK
YKL N p https://m.edsoo.ru/b3efalcl
MarHUTHON WH]TYKITUU
bu6mmoreka [JOK
1
6 I/IC munyKim https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
13 Buxpesoe anekrpudeckoe nozie. Toku bubnnoreka [JOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKIMY B ABHKYITUXCS bubnmoreka [JOK

https://m.edso00.ru/0235¢cc02




bu6mmoreka [IOK

20 Pemenue 3amau
A https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 ITpaBumo Jlenma
paBil Hi https://m.edsoo.ru/bbc22726
HNunykrusHocTh. Karyika
22 UH yKTI/IBHOCTI/I B eri]yl MMOCTOSIHHOTO bubmorexa LOK
b H https://m.edsoo.ru/621eae9d
TOKa
3 SABnenne camonnaykuuu. I1C bubnnorexa [HOK
CaMOMHIYKLIAU https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE T10JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenne 3ama
HHICHHE saat https://m.eds00.ru/88£69d2b
26 O06o001IeHre U CUCTEMaTH3aIHs bubmuorexa [JOK
3HAHUM 10 TeMe "DIeKTpoaruHaMuKa" https://m.edsoo0.ru/76484025
7 Konrponbnas pabora no reme bubnuoreka [IOK
"OnekTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenpuasg cucrema. CBOOOIHBIE
28 koneOanus. 'apMoOHHYECKHE bubmorexa HOK
P https://m.edsoo.ru/7c1db385
KoJIeOaHUs
79 Kunematnueckoe 1 fuHaMu4ecKoe bu6mmoreka [IOK
OIMCaHue KojeOaTeaIbHbIX ABIKEHHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. BeiBoa
bubmuorexa [JOK
30 TUHAMHYECKOTr'0 OITMCAHUS

TapMOHHMYECKHUX KOJIeOaHUH U3 UX

https://m.edsoo.ru/e3c¢99692




OHEPIreTUYCCKOI0 1 KHHEMATHUYCCKOI'O
OIMKMCaHUusA

bubmuoreka [JOK
31 A €0 7
MILTHTY 1 1 (pasa Konebanmuii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJICOAHMIA.
[lepuox Maieix ¢cBOOOIHBIX
P . bubmmoreka [JOK
32 KoJIeOaHNIl MaTEMAaTUYECKOTr O
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOHBIX
KoJie0aHUl MPY>KUHHOTO MasiTHUKA
13 3aryxarolye KojaeoaHusl. bubnuorexa [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 ABTOKOIIE0A
BTOROICOAHIA hitps://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepeuus "MexaHnueCKHue
36 Kfne6aHH$(1b BpM BIKAJIBHBIX Bubmorexa ITOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIHS
37 3HAHUU 110 TeMe "MexaHndecKue bubmmnorexa [IOK
https://m.edsoo.ru/eb84182f
KoJjiebanus"
38 DJeKTpOMarHUTHBIE KOJICOaHusI. bubnnoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. Casi3b bubnnorexka [JOK

aMILTUTYABI 3apsifia KOHAEHCATOpa ¢

https://m.edsoo.ru/093f9af1




aMIUIUTYIOM CHUJIbI TOKA B
K0J1e0aTEeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B

bubmuoreka [JOK

40
U7caTbHOM KOJIeOaTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromniye dJIEKTPOMarHuTHEIE
41 KOJI}e,)gaHI/DI Brin >1<p C€HHEBIE bubnmnorexa [IOK
- DHIHYA https://m.eds00.ru/5¢668619
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI
Ilepemennsiit Tok. Peaucrop u
42 KOHJEHCATOp B [IENU NEPEMEHHOTO bubnnorexa [IOK
A p B I p https://m.eds00.ru/84836152
TOKa
43 Karyika HHIyKTUBHOCTHU B LIENIU bubnnorexa [HOK
IIEPEMEHHOIO TOKA https://m.edsoo.ru/cfa307af
m 3akon OMa [J1st SJIEKTPUUYECKOH 1enn bubnnoreka [JOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHoCTh IEpEMEHHOT0 TOKA.
45 AMIUINTYIHOE U OEUCTBYIOIIEE bubmorexa LOK
YA A yrom https://m.edsoo.ru/lcacbcédc
3HAYEHHE CHJIBI TOKA M HATIPSHKEHUS
46 Pe3onanc B 3IeKTpHUUECKOH 1IETTH bubnmnorexa [IOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemenne 3ama
et ad https://m.edsoo.ru/al 6836a4
W neanbHbIif TpaHchoOpMaTop.
48 ITpousso CTBI(: ne(be paqa I/Ip bubmnorexa LIOK
p A > Tepel . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IICKTPUIECKOW SHEPTHH
49 DKOJIOTUYECKUE PUCKHU TTPU bubnuorexa [JOK

MMPOU3BOACTBE JJICKTPOSHCPIUH.

https://m.edsoo.ru/a6f74d93




Kynbrypa ucnons3oBanus
3IEKTPOIHEPTHH B MTOBCEAHEBHOU
KU3HU

50 Pemenue 3amau bubmmorexa [IOK
A https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
cHicHiue sanat https://m.edsoo.ru/7cab59f8
O0600I11IeHNE U CUCTEMATU3AIUS
. " bubnnoreka [JOK
52 3HAHUM MO Teme "DIEKTPOMArHUTHbIE
" https://m.edsoo.ru/401024a9
KoJIeOaHus
53 MexaHn4ecKue BOJIHEI. bu6mmoreka [IOK
XapaKkTEepUCTUKU MEXAHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmorera [JOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
. X
53 3pyi. XapaKTepuCTHKit 36yka https://m.edsoo.ru/1 38b6£09
56 WHuppazByk u ynprpassyk. lllymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 P
cHicHme sazat https://m.edsoo.ru/cfd918bf
53 DIIeKTPOMarHUTHBIE BOJTHBI. bubnuotexa [JOK
H3nydeHune 3neKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus 31eKTPOMarHUTHBIX BOJIH. bubmuorexa [IOK

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/d01b818c




[IIxana 37eKTPOMArHUTHBIX BOJIH.

bubmuoreka [JOK

60 IIpuMeHeHne 3JeKTPOMarHUTHRIX
p p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHUMnIBI paIuOCBS3U U
61 TeJIeBUIEeHHA. Pagnonokamus. bubmuorexa [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKPY’KaIOIIIECH CpeIb
& KonTtponpsHast pabora o Teme bubmmorexa [IOK
"Konxebanusa v BOIHEL" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIMHENHOTO bubnnoreka [JOK
pacrpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha mpuMEHEHNE
. bubnuorexa [JOK
64 3aKOHA MPSIMOJIMHEUHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN MOKa3aTelb
66 npeniomiienus. IloaHoe BHyTpeHHEE bubmorexa HOK
p ) N yp https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHblIil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPAKEHUS U IIPEITOMIICHUS bubmorexa [IOK
P P https:/m.eds00.ru/49d830a9
cBeTa
Xon nyueit B mpusMe. Jlucrniepeust
. bubnmoreka [JOK
68 cBeta. CI0KHBIN cocTaB 0€I0T0

cBera. [{Ber

https://m.edsoo.ru/d8e1c3be




JInn3bl. ®OKYyCHOE PacCTOSTHUE U

bubmuoreka [JOK

69
OIITHYECKas CUiia JIMH3bI https://m.edsoo.ru/60441359
70 [Moctpoenne n3o0pakeHu B TMH3aX bubmumoreka [IOK
U UX CUCTEMAaX. YBeEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3amad Ha mocTpoeHue
71 A300pakKeHUH, TOJIYYAEMBIX C bubnmnorexa [IOK
p > TTOIYH htps://m.edsoo.ru/5a868£09
IIOMOILLIO JINH3
72 I'na3 xak onrudeckas cucreMa bubnnorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anayu. [Ipenens
73 OPUMEHUMOCTHU I'€OMETPHUUECKON bubnmnorexa LIOK
P p https://m.edsoo.ru/cd174al0
OIITHKH
74 CKopocCTb cBETa U METOMBI €€ bubnnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
7
> Hucniepeus caeta https://m.edsoo.ru/lel6ccobe
bu6mmoreka [IOK
76 "
HTepdepeHI CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HUCTOUHHUKH. Y CIIOBUS
77 HaOJIFOJEHUSI MAKCUMYMOB U bubmorexa LHOK
A M https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmorexa [IOK
7 P
8 CHIeHHe sajat https://m.eds00.ru/3061de2b
bubmuorexa [JOK
7 II
? PUMEHEHHIE I/IHTep(I)epeHLII/II/I https://m.edsoo.ru/668edbc8
b K
80 Hudpakmaus ceera nommorexa 110

https://m.edsoo.ru/12ed04b5




81 Hudpaknuonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubmuoreka [JOK
82 Pelexne 3axad https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubmumorexa [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 Peenne 3azas https://m.edsoo.ru/c56¢8158
85 CBeToBBIE ABJICHUS B IPUPOJE bubnmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o001IeHnEe U CHCTeMAaTH3 AN bubnmoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponpsHast pabora o Teme bubnuoreka [IOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1IBl TPUMEHUMOCTH
28 KJIACCUYECKONW MEXAHUKH. 3aKOHBI bubmorexa [JOK
JJIEKTPOAUHAMHUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIHOCTH
29 ITocTynatsl cieniualbHOU TEOPUHU bubnnorexka [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BpEMEHHOU
untepsai. [Ipeobpazoanus Jlopenia.
90 VYcnoBue NIpUYUHHOCTH. bubnnorexka [JOK

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amenJieHHe BpPEMEHH U COKpaIlleHUe
JUIMHBI

https://m.edsoo.ru/d83742bb




DHEPrus U UMITYJIbC PEISATUBUCTCKON

bubmuoreka [JOK

91
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13bp Macchl ¢ 3HEPTUEN U
N bubmmoreka [JOK
92 UMITYJIbCOM PENSITUBUCTCKOU
https://m.edsoo.ru/b6258ffa
YaCTHUILIbl. DHEPIUs MOKOSI
bubmuoreka [JOK
93 PaBHOBECHOE TEII0BOE U3ITyUEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMmenieHus Buna bubmorera [JOK
https://m.edsoo.ru/1c5ff752
95 TI'unoresa M. [litanka o kBaHTax. bu6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprusi 1 UMITYIIbC POTOHA bubmorexa LHOK
https://m.edsoo.ru/7fb307ec
97 ®otordpext. Onpiter A. T bubnuoreka [IOK
CroneroBa. 3akonsl (hoTodPdexra https://m.edsoo0.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
" " bubmuoreka [JOK
98 doroaddekra. "KpacHas rpanuna
https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh I1. H. bu6mmoreka [IOK
JleGenena https://m.eds00.ru/64b4f966
bu6mmoreka [IOK
100 B i
O/THOBBIC CBOHCTRA HacTHl https://m.edsoo.ru/f59cfcec
Bomasl ne bpoing. /inHa BOJIHEI 1€
N P A bubnuorexa [JOK
101 Bpoiins u pa3meps! o6nacTu

JJOKaJIu3alnu I[BPI)I(yuICﬁCH YaCTHUIIbI

https://m.edsoo.ru/5df8bafl




bu6mmoreka [IOK

102 Kopryckya1pHo-BOTHOBOH fyarusm https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnunoreka [HOK
KpHUCTaJljiax https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHnun B
104 MUK 031)1/1 e COOII“)HOIJ_ICHI/I}I bubmorexa LIOK
POMHP Lo https://m.edsoo.ru/65783dec
HeonpenenéHHocTei [ elizenoepra
bu6mmoreka [IOK
105 Pemenne rpaguieckux sanad https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nomorexa O
https://m.edsoo.ru/ee9b3182
KoHTposbHas paboTa 1mo Temam: Eub 10K
noInoTeKa
107 n T " HK _
OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [Imanerapuas Moaens aToMa bubmmorera [TOK
' P A https:/m.edso0.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 11 b
OcTyIaTR bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnunorexa [JOK
DHEPrUU aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CnioHTaHHOE U BBIHYKIEHHOE bubnuoreka [IOK
H3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢c
112 Tasep bubnmoreka [JOK

https://m.edsoo.ru/2288a0c4




113

114

115

116

Hyxnonnas monens sapa
I'eitzenOepra-liBanenko. 3apsa u
MaccoBO€ 4YUCIo sapa. M3oTomsl.
PagnoaktuBHOCTB

3aKOH paJInOaKTUBHOI'O pacraja.
CBolicTBa HOHU3ZUPYIOIIETO
u3iydeHus. BiausHue
PaANOAKTUBHOCTHU HA KUBBIE
opranusmsl. /lozumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepubie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
AJIEPHOMN SHEPrEeTUKH

Mertoabl peructpanuu u
HCCIIEIOBAHUS DIIEMEHTAPHBIX
yactull. DyH1aMeHTaIbHbIC
B3aUMOJICUCTBYS. bapnoHbl, ME3OHBI
u nentoHsl. [Ipeacrasienue o
CranpaprtHoit moaenu. KBapk-
TJIIOOHHAs MOJENb aJpPOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6mmoreka [JOK
https://m.edsoo.ru/1ac08as5b

117

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Martepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUPA

bubmuorexa [JOK
https://m.edsoo.ru/c026fd37




OTanel Pa3sBUTHA aCTPOHOMMUHU.

bubmuoreka [JOK

118
3HaYeHHUE ACTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmumoreka [IOK
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbBIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJIECKOIIbI, PAIUOTENIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIpDKHE 3BE3JILI, IUTAHETHI, UX BUIUMOE bubnmnorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE.
bubmuorexa [JOK
122 ConHevyHast aKkTUBHOCTbh. VICTOUHHMK
. https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC
123 XapaKTEpUCTUKU. /[[narpamma bubmorera [JOK
XAPaKTEPHCTHIE. AHarp ) https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/bI TJIaBHOU bu6mmoreka [IOK
MOCIEI0BATEIBHOCTH https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE TTPEICTABICHHS O bubnmoreka [JOK
MPOUCXO0XKIEHUU U 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
.. bubnmoreka [JOK
126 Tunel ranakTuk. YEpHbIe ABIPHI B

AApax raJlakKTHK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Paciupenue BeeneHHOM.

bubmumorexa [IOK
127 3akon Xa66ma. Teopus bombiioro 1 hitps/m.c dsogru Adbdfod?
B3phbIBa. PenukroBoe usiyuenue
128 Macmrabnas crpykrypa Beenennoil. | bubmumoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
. bubnmoreka [JOK
129 Hepeménnsie npobaemMbl acCTpOHOMUU 1 hitps-//m.cdsoo.ru/d37dffe
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO MOJIst
MOCTOSTHHBIX MAarHUTOB" WJTH
130 "NccneqoBaHue CBOWCTB 1 bu6mmoreka [IOK
dbeppoMarHeTuKoB" UiIu https://m.edsoo.ru/67361aef
"UccneqoBanue neiCTBUA
IOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"
Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuisl AMmepa" win
131 "N3y4eHne 3aBUCUMOCTH CHJIBI 1 bubnuoreka [IOK
AmMriepa OT cuJIbl TOKa" MU https://m.edsoo.ru/fcae91e9
"OnpezeneHre MarHUTHONW WHIYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"
Du3HUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
132 JIEKTPOMAarHUTHOW MHAYKIMU" WIIN 1 https://m.edsoo.ru/c36658da

"Onpenenenyre MHAYKIIMA BUXPEBOTO
MarHuTHOTO noss"




DuU3nYECKU MPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUA

bubnnoreka [HOK
133 camounaykuun” wim "COopka https://m.edsogru/beb6391
MOJIEJIH 3JIEKTPOMAarHUTHOTO
re”Heparopa"
DuU3nYeCKui MPAKTUKYM 10 TEME
134 "N3mepenue neproa CBOOOTHBIX bubnunoreka [HOK
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
dusnuecKuil NpaKTUKYM 10 TeMe Bu6morexa [LOK
135 "[peodpasosanue sueprun 5 https://m.edsoo.ru/a28026bd
IPYKUHHOM MasiTHUKE" PR '
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
qyepes MOCIeA0BaATENbHO BuGmrorexa LOK
136 COEIMHEHHBIE KOHACHCATOP, KaTyIIKY hitps:/m.cds0o.ru/89de2d90
u pesucrop" win "Mccnenosanne
pabOoThI HCTOYHUKOB CBETA B LIEMH
MEePEMEHHOT0 TOKa"
Du3nUeCcKuil IPAKTUKYM I10 TEME
137 "N3y4yeHnue HapI;MeTp()y];vI 3BYKOBOM bubnuorexa LOK
" https://m.edsoo.ru/b100661a
BOJIHBI
Pu3nYecKuil TPAKTUKYM I10 TEME
"N3mepenue nokasarens Bu6mrorexa LOK
138 MPEJIOMJIEHUS CTEKJIa" WIH

"Tlony4yenue n300pakeHUs B CUCTEME
13 IJIOCKOI'0 3epKaja U JUH3bI"

https://m.edsoo.ru/42569¢eal
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DuU3nYECKU MPAKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenune pOKyCHOTO paCCTOSTHHS
paccenBarMMX JUH3"

DuU3nYeCKui MPAKTUKYM 110 TEME
"Habnronenue qudpakimm,
uHTEp()EPEHITNH U TTOJIIPU3AIUU
ceera"

Ou3nyecKuil MPakTUKYM 0 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENATUBUCTCKHUX YacTHIL (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YACTHUI[ B MArHUTHOM T10J1e)"

Du3HUeCcKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1nanka Ha
OCHOBe HcciiefioBaHus Gpotoadpgexra"
win "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

Du3n4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3pekeHHOro aTOMapHOIo BOJIOpoAa
U U3MepeHue nocrosiHHon Pundepra”

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO

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

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

bubmuoreka [JOK
https://m.edso00.ru/63756c47

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe
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(doHa C HCTIOJIb30BaHUEM J03UMETpa"
i "M3ydenue nmoromieHus o6era-
YaCcTHUL AJTIOMUHUEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabGnromeuus 386342010 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTS OTIPEACIICHHS
[IOJIOKEHHU HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3b1" win "HabmoneHus B
teneckor JIyHbl, T1aHeT,
TYMaHHOCTEH U 3BE3THBIX
CKOIUIeHUI"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb pu3uku u actpoHOMUM
B DKOHOMUYECKOMU, TEXHOJIOTUYECKOH,
COLIMAJIBHON M 3THYeCcKOoi chepax
JIeATEIILHOCTH Y€JIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed
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O00011eHNEe U CUCTEMATU3ALIS
3HaHUi. Ponb u MecTo Gpu3uku u
aCTPOHOMMHU B COBPEMEHHOM HAayIHOMH
KapTHHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢c

148

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb ¢pusnueckoil Teopuu B
(bopMUPOBAHUHY TIPEJICTABICHUN O

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4




(bu3nvecKoil KapTHHE MUPA, MECTO
($U3UYECKON KapTUHBI MUpa B 001IIeM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOJIC

149 O0600I11IeHNE U CUCTEMATU3ALUS bubmuorexa [JOK
3HaHuH 1Mo TeMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMaTH3aIs bubmuorexa [JOK
3gaHui 1mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHui nmo Teme "IuHamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATU3ALUS Eub 10K
B noJmoTeKa
152 3HaHuil mo Teme "CTaThka TBEPI0ro
" https://m.edsoo.ru/3cca482e
Tena
O0001IeHNEe U cCHCTEMATH3AINS Eu6 oK
. noJIMoTeKa
153 3HaHUN 110 TeMe "3aKOHBI COXpPaHEHHUSI 1
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHNEe U CUCTEMATU3ALIS
154 3gaHu# 110 Teme "OCHOBEI Bubmorexa ITOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000I11IeHNE U CUCTEMATHU3AIHS
155 3HaHMUU 110 TeMe "TepMoauHaMHKa. bubmmorexa [TOK
" https://m.edsoo.ru/c63f7c10
TenoBble MAIIMHEL
O000I1IIeHNE U CUCTEMATHU3ALIHS
156 3HaHUU 110 TeMe "ArperaTHble bubmuoreka [IOK

cocrosiHus BemecTBa. Da3oBbie
nepexonpr”

https://m.edsoo.ru/1d36b5b1l




O000111eHrE U CUCTEMATU3 AL

bubmuoreka [JOK

157 3HAHUH 10 TeMe "DIIEKTPUUECKOE
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011IeHNE U CUCTEMATHU3ALHS
158 sgagui o teMe "TlocToIHHEIN Bubmiorexa LIOK
N " https://m.edsoo.ru/71453ee6
AJIEKTPUICCKUNA TOK
O00011IeHNE U CUCTEMATHU3AIU
159 3gaHui 110 Teme "ToKM B pa3InyHBIX Bubmiorexa ITOK
" P https://m.edsoo.ru/3d40077a
cpemax
160 O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHu# 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [JOK
161 CHUCTEMaTH3alMs 3HAHUH 110 TEME
" " https://m.edsoo.ru/053e2248
DNEeKTPOMarHuTHAS UHYKIIHS
PesepBHEbIil ypok. O000IIIEHNE U
162 CI/ICTEM&TI/BZEI/I}I 3HAHUH 110 TEME Brbmmozexa [IOK
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoueOanus
PesepBHEbIil ypok. O000IIIEHNE U
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 110 TEME Bubmiorexa ITOK
" " https://m.edsoo.ru/5e2bb83d
DNIeKTpOMarHuTHbIE KoJieOaHus
PesepBHslit ypok. O60011IeHNE U
164 cHUCTEeMaTH3aIus 3HaHUH 110 TeMe bubnmoreka [JOK
"MexaHH4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBHrblii ypok. O0001IEHIE U
P 7P . bubnmoreka [JOK
165 cucTeMaTu3alus 3HaHuH 110 TEME

"Omruka"

https://m.edsoo.ru/52ad 1603




PesepBHbIil ypok. O0001ICHHE U

bubmuoreka [JOK

166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Sbeclc65
"OcuoBsl CTO"
PesepBHeiit ypok. O600IICHHE U
167 CUCTEMAaTHU3aIHs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"KopnyckynsipHO-BOJIHOBO# https://m.edsoo.ru/f7¢59d38
Jyanusm"
PesepBueiil ypokx. O0001mEHE U
P P . bubnuorexa [JOK
168 CUCTEMATHU3AINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/1f511654
du3uka aroma
PesepBHeIit ypok. O600IICHHE 1
169 CUCTEMaTHU3alMs 3HAHUH 110 TeMe | bubmuorexa [JOK
"®u3uKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAapHBIX YacTuil"
PesepBurrii ypok. O000111€HIE U
P P . bubmuoreka [JOK
170 CUCTEMATHU3AINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTBl aCTPOPUZUKH
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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