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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHON IporpaMmel, npeictaBieHHbx B @I'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0s3aTeIbHOE NPEIMETHOE COIEpKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mno ¢usuke Aa€T NpEeACTaBICHUE O LENAX, COAECpPKAHUM, OOIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4l MPOPECCUOHANIBHON OpPUEHTAllMU, HAPaBJIECHO HA CO3JIaHUE YCIOBUH AJis
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3padOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca PU3NKH Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENAMHU (DU3HUKH JIJIST COCTABJICHHS CBOMX PAO0YHX IIPOTpamMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeNbHOM YaCTH CO/IepKaHus Kypca.

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



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHM B cpepe SHEPTreTUKU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuaronierocsi, B GOpMHUpOBaHWE YMEHUN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
($U3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

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

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palMoOHAIBHOTO MPUPOONIOIH30BAHMS U HKOJIOTMYECKOM 0€30I1acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuana, JabopaTopHble paboThl U padOThI MpakTHUKyMma. [Ipu 3TOM BO3MOMKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOAATCSA B IIPOLIECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme mno (¢usMke CcHUCTEMa YYEHHUYECKOIO OKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHKE yEIseTCs PEHICHUIO PACYETHRIX M KAYECTBEHHBIX 33]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasflena Kypca, TaKk U HUHTErpupys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEJH JUJIsl CUTYallH NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3UMKM OODKHO OBITH HEOOXOJUMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHeuMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000pynOBaHHE IS YYCHHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BAaHNUN aHAJOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIGKTYaJIbHBIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAIIbHBIX 3aKOHOB (DPU3UKU;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
¢u3znyecKux SIBICHUNH B MPHUPOAE WU JUIsl MPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIA, aJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM YHUCJIE 3a0a4 WHKEHEPHOIO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OIKCIEPUMEHTOB, aHaiM3a M HMHTEpIpeTaudd uHpOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

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



B cootBerctBun ¢ TpeboBanusimu OPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriyOn€HHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
NpoBeleHUs] J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHure cuiibl TOKa U HANPsHKEHUS B [IENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIIMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemeriienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBuxkeHue. J[BMKEHHME MAaTepUAIBHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPAIOB, EITHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITepeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

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

HccnenoBanue 3aBUCUMOCTH NIEpHoJ1a 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwita. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MUpoThl. J|BUkeHuEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUS CKOJIbKEHUS U CUIIA TPEHUS ITOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3BI O HE3aBHCHUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJa, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHIManbHplE W HENOTECHUMAJIbHBIE CWIbL. lloTeHIManbHAsA JHEPrUs.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JNEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETHYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

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

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

Hemoncmpauuu.

Mopenu nBUKEHNs 4acTUI] BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

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

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo TemnoTel. Temnmo€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanyecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

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

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

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kurneHue. Y aeibHas TerioTa
napooOpa3oBaHusl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

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

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanusspusie sBneHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npu noH>X€HHOM JIaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIGHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

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

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OneKTpu3anuss Tel U €€ MPOSBICHHS. JJNEKTpUUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

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

DIIeKTpUYeCcKoe mmose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas sSHEprus 3apsjia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsma. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJI€. Y CIIOBUE PAaBHOBECHUS 3apsiIOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuii mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOrO CEUCHHS. Y IeIbHOE
CONPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBass MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOIMO/A.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIKaHHE TAIIBBAHUYECKOTO dJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COCIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuyHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. Cob6ctBenHass OpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJeKTpUYeCKHii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, (POTOAUO, CBETOUO I, TAIbBAHUKA, papUHUPOBAHUE MEIU, BhITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku 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 IBIDKEHUE B KHUBOW mpupoze, nuddysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHU4ecKue YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MNPHUMEHEHHUE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTepP-MYJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHECHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BuusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJ€0aTEIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus. [10cTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Pa3pemaroniast crnocoOHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpumepsl Kiaccmyeckunx
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIYIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. MoJienib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenne nudpakiuu ceera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTrUU  PEISTUBUCTCKUX dYacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

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

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpHU MEPEX0/Ie aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOmroienue iuHe4aToro crnekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucrtema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3n4ecKuil NPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTu3alus COAepKaHus pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NUIECKON Teopur B (OPMUPOBAHUU MPEIACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢pusuku yriay0iaéHHoOro ypoBHs B 11 kiacce ocyiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JIBW)KCHUST B JKMBOW TNPHUPOAE, OKOJOTMUYECKHE PHUCKA TPH TPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEeUHasi Oatapesi, CITyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS Yy4yeOHOro mpenMera «Dusukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, PAaCUIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIbHBIMHU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHME K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMS B PacCMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTUEH, KIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JAECATEIBbHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUS, HaxXOIUThb AapPryMEHThl IS
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJI€Th HaBbIKAMU MOTY4YeHUsI HHGOpMAIMKU (PU3NYECKOTO COEPHKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMUOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHM C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYX1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBISATh TO3UTHBHOE CTPATETMYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMHH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYJIMPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIMU B 00JacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHU TMO3HABATEIbHOW pEQICKCUU KaK OCO3HAHMS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

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

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

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce AoCTHMXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTMX, YUWUTHIBATh €ro IMpHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI

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



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, poJib U MECTO (DU3MKU B COBPEMEHHOW HAYYHOW KapTHHE MUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
a0CoJIIOTHO yripyrasi nedopmaius, a0COJIOTHO YyNpyroe U abCOJIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Teda), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW JHEPruel TEIUIOBOTO JBWXXEHHS M KOHLEHTpALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIOJIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKHU (3aKOH COXPAHEHMUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UEeNyM WU JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH J[xoyis—/Ienua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TIOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPTus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAS TeMIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO OIS, HAPSHKEHHOCTD TOJISI TOUYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIEHWE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKO BEIMUYUHBI OT
JPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIENOBATEIBCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIHOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON Mojenu, OTBeYarolled TpeOoBaHMSIM 3a/ayH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pEIEHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOI Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O pallMOHaILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAaHUH B MPOLIECCE BBINOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MOJIeNeil (PU3MUeCKUX TEJ U TPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3ys. OCHOBHBIE TMIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKU U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBrlil ¥ BTOpoil moctynarsl bopa, npuHIKI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SACPHBIX PEAKIMIX, 32aKOH PaJUOaKTUBHOIO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMAT 3JIEKTPOCTAaTHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPT UL, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
ramMMa-u3irydyeHue sjaep, Gu3ndecKkue MPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMItepa u cuiibl JIopeHua;

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

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOISIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIATAKTUUECKON
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IMOJYYEHHOM 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUTOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3HYECKUX TEOPUI
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auyM, TpeOyrollue MPUMEHEHUsS 3HaHUU U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOUTH TPUMEPHI BKJIaa POCCUICKUX U 3apYOSKHBIX YUEHBIX -(DHU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOTNOIb30BAHUN, @ TAKKE€ PasyMHOM HCHOJIb30BAHUM JTOCTUKEHUN
HAyKM M TEXHOJOTMH JUIs JaJbHEWIIero pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTath B TpyIIE€ C KMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynied npodeccCHOHaIbHOM AesTEIbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bubmorexa [TOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 UICKTpHHIECKOE NOJIe 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 ToKit B pasmiribIx cpesax 0 https://m.edso0.ru/f16b68d7
Uroro no pazueny o4
Pa3nen 5. PUSHUECKHUM TPAKTUKYM
| . bubnuotexa [JOK
>1 DusiHieckiit MpaxTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 9JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6nmoreka [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHEI https://m.edso00.ru/39859¢ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoset CTO

5 1

bubmuoreka [JOK
https://m.edso00.ru/39859f1

Hroro no pazneny
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OpHYCKYTAPHOBOIHOBOM A3 ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Uroro no pazaeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/39859ef1
Wroro mo paszneny 16
Pa3nen 7. OBOBLIAIOLIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsl
1 ®usmka — pyHAaMEHTaIbHAs HayKa O MPHPOJIE 1 bubmmorexa LHOK
YA Ve PHpoA https://m.edsoo.ru/1beef346
9 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuorexa [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEpUMEHT U TeOpHs B MPOLIECCE MTO3HAHUS
3 npupoasl. HaOmronenne U DKCIEpUMEHT B 1 bubnmorexa [IOK
PHPOARL. P https://m.edsoo.ru/34c49931
duzuke
bu6nmoreka [JOK
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOComI0THAs M OTHOCUTEIbHAS TOTPEITHOCTH 1 bubnuoteka [JOK
U3MepeHuil pU3nyecKux BEINUUH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN 1 bubnnorexka [HOK
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JESATENBHOCTH JIIOJEH
Mexanunueckoe nBuxkeHue. Cucrema orcyera.
bu6mmorexa [IOK
7 OTHOCUTETBHOCTh MEXAHNYECKOTO ABIKEHUS. 1
https://m.edso00.ru/e9a52f02
[Tpsimast u 0OpaTHas 3aa4u MEXaHUKH
3 Panuyc-BekTOp MarepualbHON TOUKH, €TO 1 bubmuoreka [IOK

MPOEKIIMU HA OCU KoopAHuHAT. Tpaekropus.

https://m.edso0.ru/30a108a5
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[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

bu6mmoreka [IOK

9 I'paduyeckoe onrcanue paBHOMEPHOTO
paguriccko P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO JIBH>KCHUS
10 Ciio)keHue nepeMeIeH U CKOPOCTEH. bubnuorexa [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBHKeHHE. MTHOBEHHAS
11 ckopocTb. Yckopenue. [Ipsamonuneiinoe bubmorexa LHOK
p ’ p P https://m.edso00.ru/a99549a7
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsIMOINHENRHOTO bubnnorexa [HOK
JIBUKEHUS C OCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO
13 naJieHus. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH bubmorexa HOK
A ' P » CKOP ’ https://m.edso0.ru/f738109¢c
YCKOPEHHS OT BPEMEHH U UX TpaduKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTTIOM K bu6mmoreka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
15 OKPYKHOCTH. YTJIOBasl U TMHENHAs CKOPOCTb. bubnnorexka [JOK
Ilepuon n yacrora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHHUE
bu6mmorexa [IOK
16 KonrtponbHas padora o teme "Kunemaruka"
p p https://m.edso00.ru/1242f32e
IlepBsiif 3akoH HproToHa. HEpIManbHbIe
17 cuctembl oTcuéra. [I[pUHITUIT OTHOCUTEIBHOCTH bubmorexa HOK
P . https://m.edsoo.ru/5a9e4a64
lanunes. HennepuumanpHble CUCTEMBI OTCUETA
18 Cwita. PaBHoelicTByromas cuia. Bropoi bubnmoreka [JOK

3akoH Hrrorona. Macca

https://m.edso00.ru/141d3837
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bubmuorexa [JOK

19 B eil e ten. Tpetuii H
JAHMOZICHUTBHC TEIL. % POTHM SAKOH HibIoToRd https://m.edsoo.ru/57dba505
20 [Tpunnun cynepriozunuu cuil. Pemenue 3anaq bubnmoreka [JOK
Ha NMpUMEHEHHEe 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJIEHTHOCTH I'PABUTAIIMOHHON U bubnnorexa LIOK
N P https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuna TsKeCTH M yCKOpeHHe CBOOOHOTO bubnnoreka [JOK
MaJicHus https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmorexa LHOK
Y yt F P https://m.edsoo.ru/11abfa0a
KOCMHUYecKasi CkopocTb. 3akonbl Keruiepa
bu6mmoreka [IOK
24 C .3 I'yka. B
W1a YIPYTOCTH. JAROM 1 yxa. Bee 1end https://m.edsoo.ru/0Oae2cd84
Cuina tpenust. [Ipupoaa v BUABI CUI TPEHUS. bubnuoteka [JOK
25 JIBM>KEHUE B )KUIKOCTHU U Ia3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COINPOTHBIIEHUS CPEJIBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'mapocratnueckoe AaBiIeHHE. bu6mmoreka [IOK
Cwia Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmorexa [IOK
AOcomoTHO TBepoe Teino. [loctynaTensHoe u
27 BpaIaTeibHOE JBMKEHNE TBEPOTO Tela bubmorexa LHOK
patit g P https://m.edso00.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCHTEIIBHO OCH BpaIllCHUA. bubnmuorexa [JOK
[1neqo cumsl https://m.eds00.ru/653d3459
CroxeHue cuil, MPUIOKEHHBIX K TBEPJIOM
P PAOMY bubnmoreka [JOK
29 teny. LleHTp TsxecTn Tena. Y ciaoBus

paBHOBeCHs TBepJoro Tejia. Buabl paBHOBecHs

https://m.edsoo.ru/9aa79a7d
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bubmuorexa [JOK

30 Pemenue 3anau
A https://m.edsoo.ru/dclcaac0
KonTponbhas pabota no teme "/[unamuka. bubnmoreka [JOK
31 "
CraTuka TBEpJ0To Tena https://m.edso00.ru/9f5a574c
HNMnynec MmaTepuabHOW TOYKH, CUCTEMBI
32 MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepHaAIbHBIX TOYEK. Teopema 0 IBHKEHUU https://m.edsoo.ru/4bb8294b
[IEHTpa Macc
NmMrtynibe CHITBI 1 I3MEHEHHE UMITYJIbCA Tea.
33 3aKOH COXpaHCHHSI UMITYJIbca. PeakTHBHOE bubmmorexa [JOK
P yIpea. https://m.edsoo.ru/13f0a221
JIBUKCHHC
MoMeHT uMITynibca MaTepruaibHONH TOYKH.
34 [IpencraBieHre 0 COXpaHEHUH MOMEHTA bubmmorexa [JOK
pe P https://m.edso00.ru/d6532eb9
UMITYJIbCa B IICHTPAIBHBIX MOJISTX
bu6nmoreka [JOK
35 Pemenue 3anau
A https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha KOHEUHOM
36 nepemenieHny. I'paguueckoe npeacraBieHne bubmmorexa LIOK
pevet P pedl https://m.eds00.ru/913974c7
paboThl cuibl. MOIIHOCT CHJTBI
Kunernueckas sueprus. Teopema 06
37 W3MEHEHUU KHHETUYECKON YHEPTHH bubmmorexa [OK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHIMaTBHBIC U HETIOTCHITHATEHBIC CHITHI.
38 IMorennnansHas sHEprust. Bropas bubmmorexa [TOK
privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
39 Tpetbsa kocMuueckasi ckopocTb. CBsi3b pabOThHI bubnmoreka [JOK

HEMMOTCHIHUAJIBHBIX CHUJI C UYBMCHCHHEM

https://m.edsoo.ru/f57b4e01
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MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHMsI MEXaHUYECKOH SHepruu

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

bu6mmoreka [IOK

40 v b i
PABHEHHE HEPHYILIH AU HACATLHON https://m.eds00.ru/f3043b6
KUJIKOCTH
41 KoHTposbHast pabota 1o teme "3akoHbI bubnnoreka [HOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacTaBneHuit 0 MpUpo/ie TEMIOTHI.
42 Ocnosnble nonoxxenuss MKT. Tuddysus bubmorexa LHOK
) y3ud. https://m.edsoo.ru/b0a4445f
bpoyHoBckoe nBH)EHHE
CtpoeHne ra3000pa3HbIX, JKUIKUX U TBEPIBIX
43 Tle Xapakre BEI)KGHI/I?[ 1 B3aUMO eﬁcEBm{ bubmorexa LHOK
- Aap pA A https://m.edso0o.ru/c44d02e2
YaCTHI[ BEUIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnmnorexa [JOK
KomuuecTtBo Bemectsa. [locrosuaas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Ternosoe paBHoBecue. [lkana bubnnoreka [JOK
[enscus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 P
cHicHie saat https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 nu iras. [
AICILHBI Ta3. & a30BBIC SAKOHH https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubnmuorexa [JOK
Pemienue 3agaa https://m.edsoo.ru/8d12c328
bu6mmorexa [IOK
49 A .
OcomroTHas TeMiieparypa. 3akon JlaneToHa https://m.edsoo.ru/14e02d1f
50 N3omnporiecchl B uaeaabHOM rase ¢ bubnnoreka [HOK

INOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA

https://m.eds00.ru/68878d51
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51 I'padmueckoe mpeacTaBaeHHE N30MPOLIECCOB: bubmumoreka [IOK
n30TepMa, U30Xopa, u3obdapa https://m.edso00.ru/1344327b

bubmuorexa [JOK

52 OcnoBHoe ypaBHeHue MKT

HOBHOE ypashei https://m.eds00.ru/c8094721
bubmuorexa [JOK

53 Pemenue

HICHHE 511 https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO CPEIHEH

54 pMod . . pel https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEPTUel MOCTYyNaTeIbHOrO
TEIUIOBOT'O JIBHXKEHUS €€ YacTHI]

55 OO0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
teme "OcnoBel MKT" https://m.eds00.ru/09d12fd8

bu6nmoreka [JOK

56 KonTtponpnast padora o teme "OcHoBst MKT"

HTPOTLHAZ PaboTa MO TeM HOBH https://m.edsoo.ru/13adad59
TepMoauHaMHUYECKasi CUCTeMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cuctemel.

57 BremHue 1 BHyTpEeHHUE ITapaMeTpBl. bubnnoreka [JOK
[Tapamerpsr T/] cuctemsl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€ Ha
MUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. BuG OK

58 Camonpoun3sBoiibHas penakcanusa T/ cucrembl nosmotea I

https://m.eds00.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Monens uieaabHOro ra3a B TePMOJIUHAMUKE. bubnmnoreka [JOK
VY cioBus IpUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001

60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [HOK

BBIPAKECHUE [IJI1 BHYTPEHHEN SJHEPIrUu

https://m.edsoo.ru/bal178d0
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BrIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.

bubmuorexa [JOK

61
KBa3zucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62 BLI‘-II/ICJICHI:I)/IC EJ%OTH o r I:ubmc Ipoiiecca Ha bubnnorexa [IOK
P PapHIY TP https://m.eds00.ru/741d5738
pV-nuarpamme
Tennonepenava kak crocod W3MEHEHUs
63 BHyTpeHHel 3neprun T/l cuctemsl 6e3 bubmmorexa [JOK
yp p https://m.eds00.ru/3d734561
coBepIIeHHs paboThI
64 KoHBekIws1, TerIonpoBOAHOCTh, H3ITYICHHE bubmmorexa [JOK
e, pOBOA » IV https://m.edso00.ru/157b54cd
KonnuecTBo TennoTsl. TemioéMKOCTh Tena.
65 VenpHas ¥ MOJISIpHAS TETIIOEMKOCTH bubnmnorexa [JOK
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS https://m.edso0.ru/7ba67355
TOTLINBA
66 Pacuér konuyecTBa TEMIOTHI IpH bubnunorexa [JOK
Temioneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 agnabatHom mpouecce. [epBrrit bubnuoteka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edso0.ru/d8098824
68 KonudecTBo TemmoTs! 1 paboTa KaK MepbI bubnmnoreka [JOK
W3MEHEHUs BHyTpeHHel sHeprun T /1 cucteMsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH TSI
69 aBI-II)OBeCHBIX u Hpe ABHOBECHBIX MPOIECCOB bubmmorexa [JOK
P P pott ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMOCTh MPUPOTHBIX MPOIIECCOB
b K
70 [Ipunuuns geiicTBus Teraobix MamuH. KI1/] nbsmorexa LO

https://m.edsoo.ru/2e945513
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bubmuorexa [JOK

71 MaxkcumansHaoe 35auenne KIT/1. Hukn Kapuo
A1 P https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
12 Pemrenue 3amau
a https://m.edsoo.ru/b3efal8b
DKOIOTrNYECKUE ACIIEKTHI UCITOIL30BaHUS
73 TEIUIOBLIX ABUrareieil. TemmnoBoe 3arpsa3sHeHue bubmmorexa [IOK
a B ’ p https://m.edsoo.ru/9867aaa7
OKPYXKAaroIIel cpeibl
bu6mmoreka [IOK
74 Pemenue 3amay
A https://m.edsoo.ru/c8c70432
75 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bu6mmoreka [IOK
teme "Tepmonunamuka. TenaoBbie MalMHbI" https://m.edsoo.ru/28d62b3f
76 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"Tepmonunamuka. TeniaoBbie MaTuHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBanue u kKoHaeHcanus. Mcrnapenue
77 u KII)/IHGHI?/IC VY eapHas TeIuioTa ’ bubmmorexa [IOK
e https://m.edso0.ru/6f8e6777
napooOpa3zoBaHus
HacpllieHHbIC 1 HEHACHIIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
aBJIEHNS HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/Illi)/IOCTI) oT 00BEéMa bubmmorexa [IOK
PATYPBL, https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TTapa. 3aBUCHMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
JKUIKOCTH
79 BrnaxHocTs Bo3yxa. AGCONMIOTHAS U bubnmnoreka [JOK
OTHOCHTEJIbHAA BIaKHOCTh https://m.edsoo.ru/30ebbb79
Bubnuoreka IIOK
80 Pemenne 3amau I

https://m.edso0.ru/18e95ff3
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81 Tsépnoe teno. Kpucrammmmueckue u amopdusie bubmumoreka [IOK
TeJla. AHU30TPONUS CBOMCTB KPUCTAIIOB https://m.edso00.ru/20a88a03
82 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnnoreka [HOK
TerutoTa miaBneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTskenue u
83 cxatue. Casur. Moayne FOnra. [Ipenen bubmorexa LHOK
- ABHT ﬂ}: - peA https://m.edsoo.ru/dalaab10
yrnpyrux aedopmarmii
TemoBoe paciMpeHue XKUAKOCTeH U TBEPIBIX
84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUH bubmorexa LHOK
’ P https://m.edsoo.ru/7ba5edf2
YaCTHII BEIIECTBA
85 [IpeobpazoBanue sHeprun B (ha30BBIX bubnnorexa [HOK
nepexonax https://m.eds00.ru/97a0672f
bu6nmoreka [JOK
86 YpaBHeHUE TEIUIOBOTO OaaHca
PABHEHHE TerIosoer t https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue 3ana
HHCHHE sanad https://m.edso0.ru/8ab7f40d
IToBepxHOocTHOE HaTsKeHHE. KanuspHbie
88 sIBJICHMS. J|aBlIeHHE 11O HCKPUBJICHHOM bubmorexa LHOK
’ p https://m.edso00.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmmorexa [JOK
P | B ’ https://m.eds00.ru/0b52575¢
@dazoBbIE IEPEXOBI
90 KonTtponbHas pabora no Teme "Arperarssie bubnuoreka [IOK
cocTosiHuA BellecTBa. Pa3oBble MEPEXOAbI" https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tei U €€ MPOosIBJICHUS.
91 DnekTpuueckuii 3apsia. [[Ba Buna bubnnoreka [HOK

NIEKTpUYECKUX 3apsaaoB. [IpoBogHuKy,
JTURJIEKTPUKU U TIOTYITPOBOJHUKU

https://m.edsoo.ru/laff445f
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92 DJIeMEHTAPHBIN NIEKTPUYECKUM 3apsi. 3aKOH bubnmoreka [JOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24
93 Bzaumopeiicteue 3apanoB. Toueunble 3apsibl. bubnnoreka [HOK
3akon Kynona https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 Pewenne 3anau https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Dnektpuueckoe nose. Ero ngeiictBue Ha bubnuorexa [JOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 27€KTPUUECKOT0 MOJIS.
[IpoOHnelii 3apsa. JIunum HanpsKEHHOCTH bubnnorexa [HOK
96
ANEKTPUIECKOTO 1oJisA. OHOPOIHOE https://m.edsoo.ru/3dac6957
JNEKTPUUYECKOE T10JIE
97 [ToTeHIIUambHOCTh JIEKTPOCTATUUECKOTO bubnmnoreka [JOK
noJist. Pa3HOCTh NOTEHIIMATIOB M HANIPSIKEHUE https://m.eds00.ru/80021447
[ToreHuuanpHas SHEPTU 3apsia B
98 3JIeKTpL(I)CTaTquCK01\l: noJie. I;_ISTGHHI/IEUI bubmmorexa LIOK
https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
99 CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH bubnuoteka [JOK
IIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOTO MTOJISt https://m.edsoo.ru/df7a6838
100 [TpuHIMT CYyTIEPIO3UIINH FIEKTPUUECKUX bubnuoreka [IOK
oJIeu https://m.edsoo.ru/Ocfe4a6e
bubnmoreka [JOK
101 Pemterre sazas https://m.edsogru/5a582263
102 [Tone Toueunoro 3apsiaa. [loxe paBHOMEpHO bubnmnoreka [JOK

3apsHKEHHOM chephl

https://m.edsoo.ru/b297b5¢c3
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[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mrapa. IToie paBHOMEPHO 3apsHKEHHON bubmorexa LHOK
pa. P p p https://m.edsoo.ru/f7a665ee
0eCKOHEUHOH IIOCKOCTH
104 [IpoBOAHMKY B 3JIE€KTPOCTATUYECKOM I10JIE. bubnuoreka [IOK
VYciioBue paBHOBECHS 3apsi 0B https://m.edsoo.ru/32405eab
105 JMAEeKTPUKH U OJTYITPOBOJHUKH B bubnnoreka [HOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. Dn1eKTpoEMKOCTD
106 KOH, I[eHcaTo pa SneKTp 0EMKOCTD INIOCKOT'O bubmmorexa [TOK
A pa. p https://m.edsoo0.ru/845b4f73
KOHJIEHCATOpa
107 [NapamiensHoe coeTUHEHNE KOHIEHCATOPOB bubmorexa [TOK
p 2 A p https://m.edsoo.ru/d11e8ce?
108 IlocienoBaTeabHOE COEMUHEHNE bu6mmoreka [IOK
KOHJICHCAaTOPOB https://m.edso00.ru/1e992920
109 DHeprusd 3apsLKEHHOT0 KOHAeHcaTopa bubmorexa [TOK
P P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBuKeHME 3apsyKEHHON 4aCTULIBI B bubnuoreka [IOK
OJHOPOJHOM 3JIEKTPHUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 bubmuorexa [JOK
Teme "DnekTpudeckoe mnose" https://m.edso00.ru/5752603f
114 KonTtponbHas pabora o teme bubnuoreka [IOK

"OnexTpuueckoe noiue"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [locTossHHBIH TOK. Y CIIOBUSI

115 CYIIIECTBOBAHUS MTOCTOSTHHOTO JIEKTPUUYECKOTO BH6J_IHOTeKa LIOK
ToKa https://m.eds00.ru/233311b5
116 Wcrounuku Toka. Hanpsxenue u 9/1C ng:;j:::;igﬁ}é 839115
117 3akon OMa JJig yyacTKa Henu. DIeKTPUIeCcKoe bubnmoreka [JOK
CONIPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO
118 MPOBOJHUKA OT err; JUINHBI U HJII([)HI;I[I/? bubnnorexa [IOK
https://m.edsoo.ru/95fcdf51
MONIEPEUHOT0 CEYCHUS
119 Y aenpHOe CONPOTUBIIEHUE BENIECTBA. bu6mmoreka [IOK
Perenue 3agau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6mmoreka [IOK
CMEIIIAHHOE COEIMHEHNE IPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKUX IIETIEH. bubnuoreka [IOK
[TpaBuna Kupxroda https://m.edso00.ru/1794cf37
bubnmnorexa [JOK
122 Pemterrie azas https://m.edsogru/3881b469
123 PaGora anexrpuyeckoro Toka. 3akoH J[>xoyms bubnmnoreka [JOK
—Jlenma https://m.edsoo.ru/a3605c5¢
bubnmnoreka [JOK
124 | Pemerne sanax https://m.edsogru/6761bf0f
195 MomHOCTb 2IIEKTPUYECKOro TOKa. TeroBas bubnnorexka [HOK
MOIIHOCTb, BBIJEIAEMAast Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubnuorexa [JOK
126 Pemterrie 3apa https://m.edsogru/eb72f024
127 OJIC v BHyTpEeHHEE COPOTUBIICHUE bubnnoreka [HOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af
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128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmuoreka [JOK
AJIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
12 P
o cHicHie sazat https://m.eds00.ru/35800679
bubmuorexa [JOK
130 MormocTs HCTOSHHKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 Kopotioe saMbiiaihe https://m.eds00.ru/546f5632
132 KonpaencaTop B 1[elH MOCTOSHHOTO TOKA bubmorexa [JOK
A PEI https://m.edso00.ru/35368f3e
bubmuoreka [JOK
133 P
cHicHie satat https://m.edso0o.ru/4410cef0
134 Pemenue 3agau no teme "l[locTostHHBIN bubmuorexa [JOK
JNEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo reme "IlocTostHHBIM bubnuoteka [JOK
3JIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenne 3agau mo treme "IlocTossHHBIN bubmoreka [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [JOK
teMme "[1oCTOSHHBIN 2IEKTpUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme "IlocTostHHBIN bubnnoreka [JOK
ANEKTPUUECKUI TOK" https://m.edso00.ru/1885ddf1
DneKTprYecKas MPOBOIUMOCTD PA3TMUHBIX
139 BC ecliB DIIeKT qucsnﬁ TOK BpMeTannax bubmorexa HOK
HICCTE: P ’ https://m.edsoo.ru/da794295
CBepX1poBOANMOCTh
DNEKTPUYECKHIA TOK B paCTBOPAX M paciiyiaBax
P P P P bubmmoreka [JOK
140 AIIEKTPOJINTOB. 3aKoHbI Dapazest s

ANEKTPOIH3a

https://m.edsoo.ru/4b423491
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bubmuorexa [JOK

141 DNIeKTpUUeCKHil TOK B razax. [lmazma httos://m.edsoo.ru/92d92f76
DJIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIe bubnmoreka [JOK
142
IPUOOPHI https://m.edso0o.ru/2E+160
143 DIIEKTPUYECKHUI TOK B TIOTYIIPOBOAHUKAX bubmmorexa [JOK
https://m.edso0.ru/ab61c660
bu6mmorexa [IOK
144 HomynposoamkoBbie MpHOOpH! https://m.eds00.ru/83622200
®dusnueckuil npakTukyM 1o teme "M3mepenue
CHWJIBI TOKA U HAIIPSDKEHUS B IETH
MOCTOSTHHOTO TOKA IIPY MOMOIIM aHAJIOTOBBIX U
145 U (PPOBBIX U3MEPUTEIIBHBIX TPUOOPOB" MITH bubnnoreka [JOK
"3HakoMCTBO ¢ 1M POBOIi 1abopaTopueit Mo https://m.eds00.ru/5643ea56
¢uzuke. [Ipumepsl usmepenus GU3NUECKUX
BEJIMYMH TIPH ITOMOIIY KOMITBIOTEPHBIX
JATYNKOB"
®usnyueckuil NpakTuKyM 1o teme "N3yuenue
146 HepaBHOMepHOI;O I[BI/I)I}:I:HI/HI C LENBIO g bubmmorexa LIOK
. " https://m.edso00.ru/f6292f5f
orpezieNieHus: MTHOBEHHOM CKOpOCTH
®uznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHHS TP MPSIMOIUHEHHOM
147 PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHON bubnuoreka [IOK
mnockoctr" mim "MccnenoBanne 3aBUCUMOCTH https://m.edso00.ru/6960b6ef
MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUH"
®uznyeckuil NpakTukyM 1o teme "M3mepenue
148 YCKOpEHHUsI CBOOOTHOTO NaieHus" Win bubmuoreka [IOK

"N3yueHnue nBWKEHUS Tela, OpOIIEHHOTO
TOPU30HTAIIBHO"

https://m.edsoo.ru/d1ea2402
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®uznyeckuil npakTukyM o teme "M3ydyenue
JBIDKCHUSI TEJIa TI0 OKPYKHOCTH C ITOCTOSTHHOM
1o MOAyJit0 ckopocThio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpAIICHHS
KOHHMYECKOT0 MasiTHUKA OT €r0 apameTpoB"

®uznyeckuil npakTukyM 1o teme "M3mepenue
PaBHOAEHUCTBYIOLIEH CUIIBI IPU IBUKEHUU
Opycka Mo HaKJIOHHOM MIOCKOCTH" WU
"IIpoBepka runoTe3sl O HE3aBUCUMOCTH
BPEMEHHU JIBUKEHHUS OpYyCKa M0 HAaKJIOHHOMH
IUIOCKOCTH Ha 33J]aHHOE PACCTOSHUE OT €T
macchl"

OuznuecKuil MPaKTHKYM 110 TEMe
"HccnenoBaHue 3aBUCUMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM
obpasiie, oT ux nedopmaruu" wim "U3zyyenue
JIBUKCHHSI CHCTEMBI TE€J1, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 610K"

®uznyeckuil npakTukyM 1o teme "M3mepenue
K03 pHLIMEHTa TPEHUS 110 BETMYUHE YTIIOBOTO
koa¢¢unmenta 3asucumoctu Frp(N)" nmmu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
koa¢pumenToM Tpenus" uinu "Nsydyenue
JBUKEHMSI TPy3a Ha BaJLy C TpEHUEM"

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

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

bu6nmoreka [JOK
https://m.edsoo.ru/b55h81al

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue yciaoBUl paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalleHus"
nunu "KoHCTpynpoBaHHe KPOHIITEHHOB U

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7
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pacuér cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPOTO TEJIA, UMEIOIIETO
Ionaab onopsl"
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®uznyeckuil npakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" WU
"M3MepeHue CUilbl TATH, CKOPOCTH MOJENIN
AIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSATH" WK
"CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJla C
uMItysbcoM cuiibl" unm "MccnenoBanue
COXpaHEHUS UMITYJIbCA MPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue

KHHETHUYECKOW SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
@uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOT0 Iporiecca (PeKOMEH10BaHO
UCIOJIb30BaHue UPPoBoOi 1aboparopun)” uim
"N3yuenne n30X0pHOTO Tporiecca" uin
"N3yuenune nzobapHoro mporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUS"

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

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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®uznyeckuil NpakTukyM 1o teme "M3mepenue
yaenbHoH TeroéMkocTn wim "HMccnenoBanue
Mpo1ecca OCTHIBAHUS BEIeCTBA" Uiu
"UccnenoBanue agunabaTHOTO mporecca’ uiu
"N3yueHne B3auMOCBSA3U YHEPTUH
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa6l

157

duznyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEW UCTIapeHUsl )KUAKOCTEH"
unu "M3mepenue yaenbHON TErI0Th

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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11aBJieHus Jbjaa" uinm "M3ydueHnue cBONCTB
HAaCBHILEHHBIX MapoB" uim "M3mepenue
a0COTIOTHOW BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomenieHun". Msmepenue
K03 duIIMeHTa TOBEPXHOCTHOTO HATSHKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabmtoieHue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHICHCATOpa B YHEPTHIO
u3iydeHus ceeroanoaa” wiu "M3zyuenue
MPOTEKaHUs TOKA B LIETIH, COAepKaIIen
KoHJieHcaTop" win "Pacripesenenue pa3HOCTH
NOTEHLUAJIOB (HaNpsyKEHUs ) IPU
MOCJIEZI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

bubmuorexa [JOK
https://m.edsoo.ru/ec424377
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Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBanue cMEUIaHHOTO COEIMHEHUS
pe3uctopoB" unu "M3Mepenue yiensHOro
COIPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HATPSDKEHUS JJIs JTaMIThl HaKaJIUBaHUA"

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98
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Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habnronenue annexrponuza” wim "N3mepenne
3apsiia OTHOBAJIEHTHOTO MOHA' WIn
"UccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIN
"CHsTHE BOJNBT-aMIIEPHON XapaKTEPUCTUKH
auona

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e901
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PesepBHeiit ypok. O600ICHHE U

161 CUCTEMATH3ALNA 3HAHUH 110 TEME Enbmiorexa IOK
° » https://m.edso0.ru/ed017d93
Kunematuka
PesepBublit ypok. O600mIeHNE U bubnuoreka [IOK
162 e " "
cUcTeMaTH3alus 3HaHui 1o Teme "Jlunamuka https://m.eds00.ru/3149956b
PesepBuEIil ypok. O0001IIEHHE U
163 CI/ICTIe)MaTI/ISZEI/I}I 3gagui o teMe "CrtaTuka bubmaorexa IJOK
" https://m.edso00.ru/0f9752ac
TBEPIOTO Tella
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTEMEITI/ISZEI/I}I 3HaHUH 110 TeMe "3aKOHEI bubmorexa LIOK
" https://m.eds00.ru/6¢0df9cc
COXPaHECHHS B MEXaHHKE
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTEMaTI/BZp W 3HaHUH 110 TeMe "OCHOBEI bubmorexa LIOK
R . " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETHYECKON TEOPHH
PesepBHEIil ypok. O000IIIEHNE U
P P . bubmuorexa [JOK
166 CHUCTEMATH3AIMS 3HAHUH 110 TEME
" " https://m.edsoo.ru/Obcc77cl
Tepmoamaamuka. TerIoBbIe MAITUHBI
PesepBHslit ypok. O60011eHNE U
167 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [JOK
"ArperatHbie cocTosiHUS BemecTBa. Da3oBwie https://m.edso0.ru/59ca5c91
nepexonl”
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTmZEH;I 3HAHUH 110 TEME Bubmiorexa LOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE MOJIe
PesepBHrblii ypok. O0001IEHIE U
P P . bu6mmoreka [IOK
169 CUCTEMATH3aIMs 3HAHUH 110 TEME

"TTocTOSIHHBIN NEKTpUYECKUI TOK"

https://m.edsoo.ru/3cae6dal
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PesepBHeiit ypok. O600ICHHE U

bubmuorexa [JOK

170 CUCTEMAaTH3ALNA BI-f'aHI/II/I o teMe "Toku B 1 https:/m.edsoo.ru/cc7681dA
pa3IMYHBIX Cpeax
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://m.edsoo.ru/cc7681d4

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
B3aumMopeiicTBre MOCTOSIHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
POBOA ’ https://m.edso00.ru/487a8593

MarnutHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

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

3 MarauTHO€E 1oJIe MPOBOIHHUKA C 1 bubnuotexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

5 P 1

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

5 IIpumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

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

8 Pemenne 3amau 1 bubmmorexa LIOK

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

o Pabora cuubt Jloperna https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 Pewerne sanas https://m.eds00.ru/93617bd9
MarauTHOE 110JI€ B BEIISCTBE.
11 deppoMarHeTHky, napa- u bubmorexa LOK
pp > 18P https://m.eds00.ru/30ff9608
JaMarHeTUKHU
OcCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarauTHOe 11071¢" https://m.edso00.ru/5b55¢307
14 Pemenne 3agay mo teme bu6mmoreka [JOK
"MaruauTHOe T101e" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH nun. [ToTok BekTopa bubmorexa [JOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC nunyKuAn https://m.eds00.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITNH bubnuorexa [JOK
Qapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenne 3agau bubmorexa [JOK

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

21 IT JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa OK
YK H https://m.edsoo.ru/621eae9d
MTOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bubmuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUM MO TeMe bubmorexa HOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnorexka [HOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonIroTeKa
28 CBo0O 0 .
BODOAHBIC KOTCOATI https://m.edsoo.ru/7c1db385
lMapmonuueckue koedaHus
Kunematuueckoe U JUHaAMHYECKOE
29 omnucaHue KojaeOaTeIbHbIX bubmorexa HOK
. https://m.edso0.ru/87ce9498
JIBYDKCHHUM
DHepreTudeckoe onrcanue. BoBo
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

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

31 A OaHui
MILITYZa 1 pasa KoneOanmi https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron MaeIX CBOOOIHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa LOK
https://m.edsoo0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxaromue Kojiedbanus.
33 BLII}-IfX Z-II-IHBIC KOJIeOaHMS bubmorexa [JOK
YA ' https://m.eds00.ru/72e93d09
Pe3onanc
bu6mmorexa [IOK
34 ABTOKONICOHHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIE0aHMS B MY3BIKAJIBbHBIX bubmmorexa LHOK
3] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3aI1sI
37 3HaHUU 1o TeMe "MexaHuueckue bubmmorexa LIOK
https://m.edsoo.ru/eb84182f
KoaebOanus"
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 N
KonebaTtenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 N
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHS YHEPTUU B bubnnoreka [HJOK

uJeabHOM KoJie0aTeTbHOM KOHTYpe

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

41 KoJieOaHus1. BeIHyK/1IeHHbBIE bubmiorexa LIOK
- DY https://m.eds00.ru/5e668619
ANIEKTPOMarHuTHbIE KoieOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJICHCATOP B MU TIEPEMEHHOTO bubmiorexa LIOK
P P https://m.eds00.ru/84836152
TOKa
43 Karymka UHIyKTUBHOCTH B LIEN bubnuoreka [IOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK
44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoImHOCTh NEPEMEHHOTO TOKA.
45 AMIUITMTYIHOE U JIEVCTBYIOIIEE bubnuorexa LIOK
A A Yot https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUITBI TOKA M HAMPSHKEHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH bubnorexa LIOK
P i https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE salad https://m.edsoo.ru/a16836a4
WneanbHblif TpancdopmaTop.
48 [TIpousBoacTBo, nepenaya u bubnuoteka [JOK
noTpeOIeHne IeKTPUIeCKOil https://m.edso00.ru/f97418ae
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AICKTPOIHEPTHH.
49 KynesTypa ncnonszoBanms bubmmorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
50 Pemenwue 3amau bubmmoreka LIOK

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

51 P
CHICHHE 3a/1ad https://m.edso00.ru/7cab59f8
O06o001IeHNEe U CHCTEMATH3aLIHS
52 3HAHUH 110 TEME bubmoreia OK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHW4eCcKue BOJIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX bubmorexa [JOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CaoilicTBa MEXaHUYECKUX BOJIH bubmorera [JOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
= 3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAKOLIEH CpeJIbl https://m.edso0.ru/7380038f
bu6mmoreka [IOK
7 P
> clieHme sanat https://m.edso0.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH https://m.eds00.ru/d01b818c
[Ixana MeKTpOMarHUTHBIX BOJIH.
60 [IpumeHneHue 31eKTpOMarHuTHBIX bubmorera [JOK
P p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/9f96f1f8
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62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus u BoJHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTENIBLHBIN IT0Ka3aTeIIb
66 npenomieHus. [TonHoe BHyTpeHHEE bubmorexa [JOK
P ’ . yip https://m.edsoo.ru/bc2e55cd
otpakeHnue. [IpenenbHbIil yroa
MTOJIHOTO BHYTPEHHETO OTPaXKECHHS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXXCHUS U TIPEIIOMIICHHUS bubmorexa HOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xonx nydeit B mpusme. Jlucnepcus
68 cBera. CII0KHBINA COCTaB OCIIOro bubmorexa HOK
' https://m.edsoo.ru/d8elc3be
ceera. [lBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
ONTHYECKAsA CHUJIA JIMH3bI https://m.edso0.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMaX. Y BEJIMYCHHE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemienne 3ama4y Ha MOCTpOEHHUE
Hu P bubnmoreka [JOK
71 HM300pakeHUH, MTOTy4aeMbIX C

IIOMOIIBIO JIMH3

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

12 I'ma3 kak onTudeckas cucTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HYECKON bubmorexa LHOK
p P https://m.edsoo.ru/cd174a10
OIITHUKU
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
bubmuorexa [JOK
7 Jlucnepens ceera https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 u
6 HTepdepeHIi CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaOI0ICHNUS] MAKCHUMYMOB U bubmmorexa LHOK
o M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 CHICHHC saiad https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
” Tpmvenerie mirepdepeniun https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bubnnoreka [JOK
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
2 P
8 clierme sazat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

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

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

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

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

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

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U

92 UMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso0.ru/f54035a5
94 3akoH cMelenns Buaa bubmmorexa LOK

https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/1c5ff752

95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso0o.ru/8c68e5b9
VYpaBHeHue DUHILITEHHA 115
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- RP paHii https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BomxoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnusl ne bpoina. /[iinaa BOJIHEL ¢
101 b OﬁHHIlld aiMe BI J(:)[6J'IaCTI/I ’ bubmorexa [TOK
P pasMep 3 hitps://m.edsoo.ru/5df8baf1
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsapHo-BOJIHOBOH AyaIU3M bubmorexa [TOK
pHyCKyIAp y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHcTaJ1ax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmmorexa [IOK
POMHP N https://m.eds00.ru/65783dec
HeonpeaenénHocrel [ 'elizenOepra
bubmuorexa [JOK
105 Pemenue rpagucckux sanat https://m.edsoo.ru/e70195hbd
106 Pemenue pacu€THBIX 331249 bubnnorexa LIOK

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

" "o bubnuorexa LIOK
107 OCHOBH“CTO ’ KHOPHYCKYMPHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O 0 HUCCIIEI0BAaHUIO CTPOE
- TIBITHI 1;1 MCCIICIOBAaHHIO CTPOCHHUS BuGmiorexa LOK
aroma. LUTaHeTapHas MOACIb atoMa https:/m.eds00.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.edso0.ru/f945d85¢c
bu6mmoreka [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
HyknonHas mojens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30oTomnsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOiicTBa I/I(])3HI/I3I/IpyIOIJ16FO BuGmorexa LOK
HSIYACHHA. BIHARAC https://m.edsoo.ru/aab98bef
PallMOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. JlozumeTpus
DHeprust CBSI3HM HYKIIOHOB B siJIpe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. Slnepusie peakuuu. nepHbie

peaxTopsl. [IpoGiembt
YIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTMUECKNUE ACIIEKTHI
Pa3BUTHUSA AJIEPHOMN SHEPTETUKU

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/1ac08a5b
u aenTonsl. [Ipencrabnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAs MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOEI bubnmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmorexa [TOK
p ’ ’ https://m.edso00.ru/aac588eb
IBIOKEHHUE
Conueunas cuctema. CoOJTHIIE.
bu6mmoreka [IOK
122 ConHeyHast akKTUBHOCTE. MICTOYHHK

sHeprun CoJiHIA U 3BE3]

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

bubmuoreka [JOK

123
"CHeKTpaJIbHBIN KJIacC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢c
Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P . N B https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [lyTe — Hamma ['anakTuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmorexa HOK
s AEP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimpenue

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

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIu
"HccnenoBanue QelCTBUS

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

131

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

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

132

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

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

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

134

@u3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

bu6mmorexa [IOK
https://m.edso0.ru/5d159d35

135

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

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

136

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes MoCIeJ0BaTeIbHO

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

137

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

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

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

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

139

Pu3HYECKU IPAKTUKYM I10 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

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

140

@u3nYeCKUil NPAKTUKYM IO TEME
"HaGmonenue qudpakumm,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SHEPTHH
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YacTHUI] B MArHUTHOM 110J1€e)"

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

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

Ou3nyeckuil MpakTUKyM IO TeMe
"UccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nornomienus Oeta-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH [T OTIPEEIICHUS
IOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKOILTIEHH"

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

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

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

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

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edso0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHPOBAaHUH MPECTABICHUH O
148 iﬂgﬂquOf/’I Ka TiHe MUpa, MECTO bubnuorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmmorexa [TOK
" P https://m.edso0.ru/3cca482e
Tena
O06001IeHre U cCUCTEMaTU3AIIHS
. " bubmuorexa [JOK
153 3HAHUM 1O TeMe "3aKOHBI

COXPAaHEHHUs B MEXaHUKe"

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

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIS
155 3HaHu# 1o Teme "TepmoauHaMuka Bubmiorexa LIOK
P ' https://m.eds00.ru/c63f7c10
TeroBbIe MAILIUHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuus Bemniecta. Pa3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHA 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATHU3ALIUS
158 3gaHui o teMe "TlocToAHHBII Bubmzorexa LIOK
. " https://m.edso0o.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3anyHBIX Brbmuozexa [OK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHNE 1
161 CI/ICTIe)MaTI/ISZP WS 3HAHUU [0 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
PesepBHsblil ypok. O0001IEHNE U
P P . bubnmoreka [JOK
162 CUCTEMATHU3AaIHs 3HAHUH 10 TEME

"Mexannyeckue Konedanus"

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

bubmuoreka [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME
: B g https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHHYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IEHNE 1
165 CI/ICTEMaTI/I?,Zp WSl 3HAHUH 110 TEME bubmorexa [IOK
" " B https://m.edso0o.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P N bubmuorexa [JOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepBHelIit ypok. O60011IeHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanuszm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTI;)MaTI/BZP WS 3HAHUH I10 TEME bubmmorexa [TOK
" R " https://m.edso00.ru/1f511654
dusuka atoma
PeseprubIil ypok. O60061eHIE 1
169 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmoreka [IOK
"du3uKa aTOMHOTO 1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 CHCTEMATH3AaINA 3HAHUH I10 TEME

"DnemeHTH! acTpopuzuku"

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

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DJIIEKTPUYECKUH 3apsii — IpU PpPELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpPOYHOBCKOE JIBUKEHUE, CTPOSHHUE )KUIKOCTEH 1 TBEPABIX TEJ, U3BMEHEHHE
o0bEMa TeN TMpH HarpeBaHUM (OXJaKICHHWH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHcalus, IUIaBJIEHUE, KPUCTAJUIM3alMsl, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATHh (1)H3H‘ICCKI/II71 CMBICJI UCITOJIB3YEMbBIX BCIIUYHUH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIIJIOBBIE CBOWCTBA TEN W TEIUJIOBBIC SIBICHHS,
WCIIONB3Ys (PU3NUECKHe BETUIMHBL: JaBJICHHE Ta3a, TeMIIepaTypa, CPeIH s
KHHETUYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJIEKYI,
CpPEeIHEKBaJI[paTU4YHasi CKOPOCTb  MOJEKYJd, KOJHMYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprus, padora raza, kKodh(HUIMEHT MOJIe3HOTO ACHCTBUS
TEIJIOBOTO IBUTATETIS; IPH OMKUCAHUU MTPABIIIBHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BEITUYHH, UX 0003HAYCHHS U €AMHUIIBI, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE I0J€, HANPsKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCUéTa;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI JJIEKTPHUUECKOTO 3apsizia, 3akoH KyJloHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
HCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO 000pYA0BaHMUS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh PE3YJbTAaThl TIOJYYCHHOW 3aBUCUMOCTH
($U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THple 3amauMl ¢ SBHO 3aJaHHON (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (pU3MUeCKre 3aKOHBI U TPUHIIUITEI; HA OCHOBE aHATN3a YCIIOBUS
3a/1auu BBIOUPATh (PU3NUECKYIO MOJICITb, BBIEIATh (U3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHHS (PU3HMUECKOM BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTHMHM JJISi  TOHCKA, CTPYKTYpUPOBaHMUS,
UHTEpPOpETallud M TPEICTaBICHUs Y4eOHOH M HAy4YHO-TOIMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Mcnonb30BaTh TEOPETHUECKUE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPOICTBaMH, JIJIsi COXPAHEHUS 370POBbs U COOIIOACHMUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CHUTyalUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

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

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aroMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIecKuxX 3a1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (DPM3UKH: dJIEKTPHUUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIUS,
JIeHICTBE MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoysiebaHuss W BOJIHBI, MPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
JU(pakuus U NOJspU3alis cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUM




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas U HCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpelo) U
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, CHla TOKa, AJICKTPUUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIpOLECcCe TapMOHUYECKHX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypacmnajia, YHEPTUsl CBA3M aTOMHBIX sJIep; MPU OMUCAHUU TPABHIBLHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBaTh  (puU3MUYECKHMEe TPOLECChl M SBJICHUS, HCIOJIb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETa,
3aKOHBI MIPEIOMIICHUS CBETA, ypaBHeHUE DWHINTENHHA 11 poTtorddexTa,
3aKOH COXpaHEHHWS HHEpPruH, 3aKOH COXPAaHEHHS WMIIYJIbca, 3aKOH
COXpaHEHMs DSJIEKTPUUECKOTO 3apsifa, 3aKOH COXPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMH MArHuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/aBAEMOE TIJIOCKUM 3€pPKaJIoM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPEHMM; MpU
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO 000PYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHU I

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBaAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCIHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATEIbHOCTU C UCTIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amaud C SBHO 3aJaHHOH (PU3MYECKOW MOJIEIBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJTYICHHOTO 3HAYCHHS (PH3NICCKON BEITMUHHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C 0H0p0171 Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpOpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMallUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHIUIBI JEUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX

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

11.17

[IpuBoauTe THpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHusi O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUATIBHBIX DPOJICH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIMOHATBLHO PACIIPEACIATh 00S3aHHOCTH
U TUTAHUPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aIEKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPHUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHBI W TeOopuu. ['paHUIBl NPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponrb u wMecto ¢usuku B (GopMUpPOBAHHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPaKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.11

#H#HPar##KMHEMATUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHA. CucreMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U IEPEMEIICHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nagcHus

2.15

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOpOCTh, TMHENHAs CKOpOCTh. [lepron u
yacrora. LleHTpocTpemMuTenbHOE yCKOpEHHE

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUAKOCTHU. M3ydeHue nBrKeHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3aKk0oH Hprotona. lHepuuanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

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

2.2.4

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHHUS U cuila TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NP JIBUXKEHUU Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynmarensHOe ©  BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpallCHHS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI MMOJIIMITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOPMUPYEMOI
NPYXUHE U PE3MHOBOM 00pasIle, OT BENTUYMHBI UX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

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

NMnynsc  mMaTepuallbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepUaIbHBIX  TOYEK. MMIynbC CHIBI W
W3MEHEHUE UMITYJIbCca Tela
932 3akoH coxpanenus umiynbsca B MCO. PeaktuBHoe

NBYKEHHUE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIE U HENOTEHIUATbHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPrHMH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
5310 CKOpOCTEH  Teln TpH  HEYHpyroMm  yuape.

HccnenoBanue cBsA3M pabOThI CHIIBI C HU3MEHEHHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOANHAMUKA
#HPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS 51
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIMM TEIIOBOIO  JBHIKCHMS
yactul rasza. [llkama remneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanproHa




3.2

3.3

3.1.8

["azoBbIe 3akonbl. M30Mpo1iecchl B HACAIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEILlECTBA: U30TEpMa,
u30Xxopa, u3odapa

3.1.9

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepenue  macchl
BO3[yXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNU

321

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMUKHU. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasza

3.25

TeroBele  MammHbl.  [IpuHIUMIBI  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruM B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (manmee — KIIJ[) TemimoBoi MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTtb
IIpOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOWCTBA: JBUTaTEIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[TpakTuyeckue paboTsl. V3MmepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEHIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUTIEHUE. Y7elbHas TeIioTa mapooOpa3oBaHMs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHUSI
3 3 2 A6COJIIOTHa$I )41 OTHOCHUTCIIbHAasA BJIAKHOCTbH

BO3Ayxa. HachlleHHsbIi nap




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEPHUaIbI

3.34

3.35

[InaBiieHne u KpucTauIM3anus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

OJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA

41.1

412

OnexTpu3anusi Teia. DJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U TTOJYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3zaumopeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKkTpruueckoe ToJe. HanpsoxkénnocThb
ANEKTPUYECKOro noiid. IIpuHumn cynepno3unum.
JIuHMK HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM UM JUAJIEKTPUKU B IOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsuKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcenoBus CYIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COINIPOTHUBJICHHUE. VYnenvbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jibHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  jans mONMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

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

4.2.9

4.2.10

4211

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUueCKne yCcTpocTBa: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUACTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KIIACC

4.2.14

[IpakTdeckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  HabOmonenue
JJIEKTPOJIN3a




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA

#HHPar###MATHUTHOE I1OJIE. OJIEKTPOMATHUTHAA MHAYKIA

43.1

IlocTostHHBIE MAarHuThl. B3aumoneiictBue
HOCTOSHHBIX MAarHUTOB

4.3.2

4.3.3

43.4

MarnauTHoe nojie. BeKTop MarHUTHOM UHAYKIUH.
[IpuHnun cynepno3unuu. JIMHMUM MarHUTHON
WHAYKLUH. Kaptuna  nuHwmit MarHuTHOU
WHJTYKIIMHU T10JIs1 TOCTOSIHHBIX MAarHUTOB

MaruauTtHoe noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHA O AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBLEBOI'O ITPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HampaBiCHHE.
JIBukeHHe 3apsKeHHOM 4acTUIbI B OAHOPOTHOM
MarHuTHOM noje. Pabota cubl JlopeHia

4.3.6
4.3.7

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIUH

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHayKuuu. 3aKOH AJIEKTPOMAarHUTHOM
naaykunn Gapanest

4.3.9

4.3.10

BuxpeBoe anextpudeckoe none. C nHayKIMK
B NPOBOJIHUKE, JIBHKYILIEMCS MOCTYINATEIbHO B
OJIHOPO/IHOM MarHWTHOM I10JIe

[IpaBuno Jlenna

4311

4.3.12
4.3.13

NunykrtuBHOCTD. SIBNenune camouuaykimu. J/C
CaMOWHTyKITUH

3Hepr1/151 MAaravMTHOI'O I10JIA KaTyIlIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE TOJIe

4.3.14

4.3.15

TexHuueckue YCTPOWCTBA: MOCTOSIHHBIC
MArHHUTBI, AJEKTPOMATHUTBI, AJIEKTPOJABUTATEND,
YCKOPHUTEIHU 3JIEMEHTAPHBIX JaCTHII,
WHAYKIMOHHAS MeYb

[IpakTuueckue paboThl. M3yueHne MarHUTHOTO
OJIs1 KaTyIIKH ¢ TokoM. MccnenoBanue nedcTBUs
MOCTOSIHHOTO MAarHhTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUA  DJIEKTPOMArHUTHOM
WHITYKITAN

KOJIEBAHMA 1 BOJIHBI




5.1

##HPart#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneodarensnas cUCTEMA. CBo0OogubIe
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoneOaHmit

[IpyxuHHBII MasITHUK. MaremaTruueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen AUMHAMUYECKOE OINKMCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

[IpeBpamienue 53HEpruM IIpd TAPMOHUYECKUX
KoneOanusax. CBS3p aMIUTUTYABI  KoJeOaHMiA
HCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KoJIeOaHU
€€ CKOPOCTH U YCKOPEHMS

5.15

Konebarenbublit KOHTYP. CBobOoIHBIE
JJIEKTPOMAarHUTHBIE KOJEOAaHUS B UACAIBHOM
KoJe0aTenbHOM KOHType. AHAJIOrus Mexay
MEXaHNYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusmu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE

BLIHY)I(I[eHHHe MCEXaHHYCCKHEC KoJIeOaHMUSI.
Pezonanc. Pe3onancHas KpuBas. BHHY)K)ICHHBIG
OJICKTPOMAIrHUTHBIC KoJIeOaHHS.

IIepemenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JICUCTBYIOIIEE  3HAYEHUE CWJIbI TOKAa W
HaIps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebieHue IIEKTPUYECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKM TMpPU  NPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOIb30BAHMS 3JEKTPOIHEPTUU B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoiicTBa: ceiicmorpad,
AJIEKTPUUYECKUI 3BOHOK, JTMHUAH JIEKTpOTIepeiad

[IpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TepuoJia MaJlbIX KOJIeOaHUH Tpy3a
Ha HUTH OT JUIMHBl HHUTH U MAaccChl Ipy3a.
HccnenoBanue INEpeMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATEIBHO COECOUMHEHHBIX KOHAEHCATOPA,
KATYILKHU U PE3UCTOpa




5.2

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

Mexannueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JuiMHA BOJHBL. [lonepeunsie
Y MIPOJI0bHBIE BOJTHBI

###Par###  Wurepbepenius u  audpakus
MEXaHUYECKUX BOJIH

3Byk. CkopocThb 3BykKa. ['poMKOCTH 3BYyKa.
BricoTta Tona. TeMOp 3Byka

524

ONEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3IIy4YE€HUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B umw v B
3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, TuQpaknus,
uaTeppepenys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMarHUTHBIX BOJIH. [IprmMeHeHune
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI  pagMoOCBA3M M TEIEBUICHUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHNE
OKpY’Karolllen Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas IHAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup

5.3

5.3.1

5.3.2

H#HPar####OII TUKA
[IpssmonuHEeiHOE pacnpOCTpaHEHUE CBETa B
oaHOpoaHoM cpexe. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne nzo0pa>keHHii B INIOCKOM 3epKajie

533

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AGCOJIOTHBIHN MMOKa3aTeb NPeIoMIICHUS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPaXKEHUS
Hucnepcusi cera. ClOXHBIA cocTaB 0eIoro
ceera. Lser

5.3.6

Cobuparoiue u pacceuBaromye JTuH3bl. ToHKas
nuH3a. OOKYCHOE pacCTOSIHUE U ONITUYECKas cuia
TOHKOW nuH3bL. [locTpoeHue wu300pakeHWd B
coOMpalIIUX W  PacCeUBAIOIIUX  JIMH3aX.




dopMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBACMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOMIOACHHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHONW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakius ceera. Judpakunonnas pemérka.
VYcnoBue HaOMOAECHUSA TJIaBHBIX MaKCHMYMOB
IpU TaJeHUU MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsamm CBCTa

5.3.11

TexHudeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
¢oroanmapar, MIPOECKIIMOHHBIN amnmnapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
T paKIUOHHAs PELIETKA, MOIIPOUA

5.3.12

[IpakTuyeckue paboThl. M3MepeHne mokaszaresns
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. Hab6mronenue
JTUCTICPCUU CBETA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHHUKH. IToctynatsl TEOpUHU
OTHOCUTEIIBHOCTU:  MHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPECMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHbI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Maccbl € DJHEprued U UMIIYJIBCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3UKA

#iHPar###3JIEMEHTHI KBAHTOBOM OIITUKU

7.11

®otonbsl. @Dopmyna I[lmaHka CBS3M 3IHEPTUU
(hoToOHA C €ro 4acTtoToi. DHEpPrusi U HMITYJIbC
¢dboToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (ororddexra.
Omnpiter A.I'. CtoneroBa. 3akoHsl porodddexra




7.2

7.3

7.1.3

VYpaBuenue OifHmreliHa 118 GoTodpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texunyeckue YCTpOMCTBA: (OTORJIEMEHT,
(doTonaTunk, coHeYHas OaTapesi, CBETOUO/T

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEI0BAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToma

7.2.2

[Toctynmarer bopa. M3nydeHue u IOIIIOLMICHUE
(OTOHOB TIpH MEPEX0JIe aTOMa C OJJHOTO YPOBHS
SHepruu Ha Jpyroi. Bumel cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJAOPOAa

7.2.3

7.24

7.2.5

BousiHoBbI€ cBoOlicTBa yacTull. Bomubl ne bpois.
KopnyckynsipHO-BOITHOBOM JIyaJli3M.
Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YCcTpoicTBO U PUHIIUIT PAOOTHI Jiazepa
TexHuueckue YCTPOMCTBA: CIEKTPAJIbHBII

aHamu3  (CHEKTPOCKOIl), Jiaep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenune
JMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

MeTtonanl HaAOJIFOIEHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTUII

7.3.2

OTkphITHE PalHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO M3nmydyeHus. CBoiicTBa anbda-,
oera-, ramMmma-Hu3JIy4eHHUs.. Bnusinue
PaZlMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb sigpa [eitsenOepra — MBanenko. 3apsin
anpa. MaccoBoe unciio sijpa. M3otomnsl

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN

Oera-pacma. lNamma-uznydenue. 3akoH
PaIuoaKTHBHOTO pacraja

7.3.5

OHeprus cBsI3U HyKJIOHOB B siJIp€e. SInepHbIe CUIIBI.
Hedext maccol spa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A1€p




7.3.7

Snepusiit  peaktop. TepmosimepHBI  CHHTES.
[Ipo6aembl 1 IepCreKTUBEI SAEPHON SHEPIETUKH.
OKOJIOTUYECKHE aCIEKTHI SIEPHON YIHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHnyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, sinepHbiil peakTop, aToMHasi bom0a

[Ipaktnyeckue paboThl. MccremoBaHue TPEKOB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Bes3aus, SpKue 3BE3HI,
IUIAHETHI, KX BUAUMOE JIBIKCHHE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpymnIbL.
IImaneThI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
ma”eTsl. Manble Tesa ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢dorochepa u armochepa. ComHeqHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE311bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, ux
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY TS 3BE3/I rJIaBHOM
MOCJIEIOBATCILHOCTH

HH#HPar###BuyTpennee CTPOCHHE 3BE3N.
CoBpeMeHHbIE IIPEJCTaBICHUS 0
MPOUCXOXKACHUU U 3Boitonuu CosHIa U 3BE3N.
Oranel )KU3HU 3BE3]1

Mnineunsiii [IyTe — Hama ['anaktuka. CrinpanbsHas
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3f,
ra3a u nelnu. [lonoxxenue u npuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['amakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYéEpHble AbIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenne BceneHHol. 3akoH
Xab6na. Paszberanme ramaktuk. Bo3pact u
panuyc BcenenHoii, Teopusi boapmioro B3phIBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe

U3JIy4eHUE




MacmtaOHast CTPYKTypa Bcenennoi.
8.10 Meraranmaktuka.  Hepeménnple  mpoOieMbl
aCTPOHOMHUU



IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

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

1

CdopMupoBaHHOCTh yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

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

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

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpHOH  U3MKM M TEPMOJIUHAMHKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapakrep GyHIaMEHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pEIIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HAaHUH U3
pa3HbIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JpYyrux M[PEeIMETOB €CTECTBEHHOHAYyYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEIOBATENBbCKON  JIEATEIbHOCTH C  UCIOJb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaILHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(GU3NYECKOTO COJEp)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

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

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

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbl

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUA
IJIEMEHTA

1 MEXAHUKA
11 KNMHEMATHUKA

111 MexaHau4deckoe JBHIKXCHUC. OTHOCHTEIBHOCTh

MCXAaHHUYCCKOI'O ABMXKCHH . Cucrema oTcuéra

MarepuanbHas TOUKa.

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

TpaeKTopIIA,

IepeMETTCHIIE!

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

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

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

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

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

Beluncnenue nepeMelenys 1 IyTu MaTepualbHOW TOUKU

MIpU NPSMOJIMHEHHOM JBUKEHUH BJIOJIb OCH X MO TpaduKy

3aBHCUMOCTH Vx(t)




- . AD
YCKD[}EHIIE MaTepHAaIBEHOI TOYKIL a = —L =
t—s0

t

114 At
Au, ,
a, = =(v,),". aHAIOTIMHO a, = (v, )", a.=(t
A |y ‘ T
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Vyxt
X(t)
0
+
1.15

[0)

V,e(t) — vo, = const

(t)




0x

const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOG JBHXXCHHUC:

at

x(t)=x,+u, t+
v(t)=u, +at
a,. = const

fo - Lﬁ‘x = 2'H:r [IJ _Il]

L
HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S = 1

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v
: = 0
l g
Yo a
o0 Xo f—-

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

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

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

-

v (f)=u, =uv,cosa

v.(f)=v,, +g 1=y,sino— g

g.=0
g, =—g =const




1.1.8

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

v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTH

=—=2
w T v

2

2o

. LleHTpoCcTpeMUTEIbHOE YCKOPEHHE TOUKH:

e




R
. [lonHoe yckopeHne MaTepHaibHON TOUKH

Teépnoe Teno. [loctynarensHOE U BpalaTeibHOE

1.19 .
JBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
121 Nuepumnansubie  cucrtembl orcuéra. [lepBbiil  3aKOH
o Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. IInmoTHOCTE BeliecTBa:
m
P=Yy
P
1.2.2 =




Cuia. [IpuHUuI Cyneprno3uiy CUL:

-

FpaBHogeHCTB = Fl + F2+- "

PaBHOJEICTB

1.2.3 1




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




At
npu
F = const
F
const
-—
Flz Fy,

Tpernit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fi; = —Fp

1.2.5

12




21

1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSIKCHUSA MCXKIY

TOYCYHBIMU MAaCCaMH PaBHBI




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

GMm

M9 = Ro + h)?

mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cuia tpenusi. Cyxoe TpeHHue.
Cuuta TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus NoKos:
Ep < pN
F
™
<
UN
Koaddurment tpenus
JlaBneHue:
P=7%
129
S




13

CTATHUKA

13.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaluCHUA:

IM| = FI, rae | — maedo cubt

>

F

OTHOCHUTEIIBHO  OCH, Tpoxoxasmed dyepe3 Touky O
NEPIEeHIUKYISIPHO PUCYHKY

1.3.2

[HenTp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHBIX

TOYCK:

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

Ty,







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

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

HEHPar##
#1.3.4

3akoH [lackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:

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

BBITCCH




14

€CJIH TeNO U KUIKOCTh IokosTcs B ICO, To

FApx = ngBbITECH

Apx

pgV

BBITCCH

VYcioBue 1iaBaHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynsc MmaTepralbHONM TOYKMU:

p=mv

p
HiHPar##
#1.4.1
m
v
HHHPar#H HMIrynsc cucTeMBI TeI:
#142 P =D + D2 +...




BaKOH N3MCHCHUA U COXpaHeHI/Iﬂ I/IMHYHBCB.:
HHHPark B CO

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







1BHEIIIH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(p1 + po+...

A(




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

2BHEITH




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

2 2

mv p
EKPIH =5 =5

2 2m




KHWH

mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUU CUCTEMBL

MaTtepuanbHbix Todek: B UCO AExun = Al + A2 + ...

1.4.7

[ToreHmanbHas SHEprus:

JJIA TIOTCHIMAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHLL_z AEHOTEHLL

12

lmoreHIg

210TeHIl

AE

MOTEHI]

[ToreHnuanpHas SHEPTUS MaTEPUATHLHOM TOUKH B
OJTHOPOJTHOM TIOJI€ TSPKECTHU:

EHOTeHu =mgh

MOTEHI]




mgh

[TorennuanbHas SHEPTUA YIPYTo 1e(hOPMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH W3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:

Euex = Bsm T EIIGT\BHII-

148 B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,ex = 0, eClI Agcex sencresm car = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
['apmonnueckue KojeOaHUs MaTepUAIBHOM  TOYKH.
151 Avmmmtyna u  ¢asza konebanmii. Kunematmueckoe

OIIMCAaHUC!




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

v.(n)=x/.

a(f=(v,),=—e"x() =a +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4ecKoe ONHUCaHue:

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

—kx.

DHepreTHyeckoe  OmucaHue  (3aKoH

MEXaHWYECKON PHEPTUN):

COXpaHCHHUS




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

YCKOpPEHUSI:

Upee =0, @ =04

1.5.2

1.5.3

154

[Tepuon 1 yacTora KoJeOaHUH:

[Tepron Manbix CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA.

T=2IJI
g

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

m
T =271 |—

k

Bremnyxnaennoie konebanus. Pesonanc. Pe3onancHas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—
v




2.1

1.55

211

Wutepdepennyst u audpaxiyst BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKVJISIPHA S ®U3UKA

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

N _m

vV=—=
Ny
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2.13
214
2.15

2.1.6

rac

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

u
— MOJIIpHAs Macca BEeLIeCTBa

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

Huddysus. bpoyHoBCcKkoe qBUKEHME

Mopens naeansHOro raza 8 MKT

CBs3b MCXKAY MOaBJICHUCM U CpCI[HGfI KHHETHIECKOU
BHepFHCfI MOCTYIMATCIIBHOT'O TCIIJIOBOT'O JABHXCHUA

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

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

rie m0 — macca OJTHON MOJICKYJIBI,




- KOHIIEHTPAIUS MOJIEKYJT

2.1.7 AbGcomotHas Temnepatypa: T =t +273K

CBs13b TEMIICpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOMN

BHGPFI/Ieﬁ IMOCTYINATCJIbHOI'0 TCIUIOBOTO JIBUKCHHA C€ro

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

BrIpaKkeHIle 111 BHYTpeHHell 3Hepriil 0IHOATOME

raza (IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%vRT =%NH —3 MRt —ve,T= %pV

2




3akoH JlambTOHaA IS HMABJIEHUS CMECHU Pa3peKEHHBIX

ra3os:
p=p;+p2+..
P
1
2.1.11
+
2
+
W3omporieccsl B pa3pexeHHOM rase ¢ IOCTOSHHBIM YHCIIOM
MoJieky N (C MOCTOSTHHBIM KOJTMUYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
n3zoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

V— t
T—COTLS

const

I'padmueckoe npeacrasieHne n3omnporeccos Ha pV-, pT- u
VT- nuarpammax.

OOBbeIMHEHHBII Ta30BbIA 3aK0H:

pvV .
T = cons

pVv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCbIH_[CHHBIe W HCHACBLIIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSD IIJIOTHOCTH M JAaBJICHHUS HACBIIICHHOI'O I1apa

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

mapa

M




M

M

HachIIIIapa

apa

HN3meHeHune arperaTHbIX COCTOSIHHM BEIIECTBA: HCIIapCHUC

aL15 Y KOHJICHCAITUS, KUTIEHUE KUIKOCTH
W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
2.1.16
U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEeXoaax
2.2 TEPMOAMNHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpenHsis sHeprus
Termonepenaya kak cHnocod W3MEHEHHMs] BHYTPEHHEU
2.2.3 sHeprun  Oe3  cosepuieHuss paboTel.  KonBekuwus,
TEIUIONPOBOAHOCTh, U3JIy4YE€HHE
KonngecTBO TEIIIOTHI.
Y nenpHast TENI0EMKOCTH BelleCcTBa C:
Q = cmAT
224




CMAT

2.25

2.2.6

2.2.7

VY nenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.

VY aenpHast TEIUIOTa CropaHus Tomuea : Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Breruncnenne pabotel mo rpaduky mporecca Ha pV-

IuarpaMme

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

12

AU

12

12




(U

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

12




(U

AU

12

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporeccst

[Ipunuune! aeiictBus Ternossix MamuH. KIT/:

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




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

3.1.2

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

3apsna. 3aKkoH COXPAHCHUA DJICKTPHUYCCKOT'0 3apdaa

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

MPOHUITACMOCTBIO




F:k_|QI|?J —

1 _|":?1|'

q,

&1 4mes,

5

j-.l-

3.13

3.14

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE

3apsaabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

F
qnpoGHbIﬁ
E
q
POOHbIH
F
ITone Toueynoro 3apsaa:
q
E =k

-

r2




3.15

OIHOPOAHOC IIOJIC:

E = const.

const.

KapTrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3zHOCTh MOTEHIMAIOB U HANPSHKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.

12




q(¢

qu.

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

oJIC:

W =q¢p

Q¢




—AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ

q
¢
q
W

CBs13b Haprl)KéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUIMWAJIOB IJIs

OJHOPOJIHOTO 3JeKTpocTaTryeckoro mois: U = Ed

3.1.6

[TpyHIMI CynepNIO3ULIUY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA
Et=0




0

, BHYTPU U Ha IIOBEPXHOCTU IIPOBOAHUKA ( = CONSt

3.1.8

3.1.9

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

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

Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpaA:

£g9S

d

&€

I1OJIC.




eC

3.1.10

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

q= q1+q2+...,U1 = U2 ='-"Cnapann_C1+C2+-"

o




apaul

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




Toci







3.1.11

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

qu

Cu

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuia Toka:
1=-2q
3.2.1 AT |y
ITocrostuubiii Tok: | = const
Jlns moctostHHOTO TOKa ( = It
255 Y cioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
o Hanpsoxenune U u OJ1C E
3akon OMa aJ1g y4acTKa IeMnu:
U
I=—
R
[
3.2.3




3.24

3.25

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

H CCUCHUS. y,IleJ'IBHOC COIIPpOTUBJICHHUE BECUICCTBA.

l

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

ACTopOHHHXCHn

E =
q

A

CTOPOHHUXCHUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHHUKA TOKA

3akon Oma s TOJIHOM (3aMKHYTOM) 3JIEKTPHUYECKOU

uenu: E = IR + Ir, orkyna

[=—
Rr

Rr
3.2.6

E

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

3.2.7

napasut







3.2.8

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

ocCI

PaGoTa snextpuueckoro Toka: A = UL,
3akoH J[xoyns — Jlenua:
Q = IRt




3.29

Rt

Ha pesucrope

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

MontHOCTh SJICKTPHUYECCKOT'O TOKA:

Ad
p=—" =JU

At Ar—l
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

Lﬂ

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

CBoOOAHbIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1onynpoBoIHUKOBEIHN 110

3.3

MAT'HUTHOE I1OJIE

3.3.1

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

Cyneprno3nauu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+...




3.3.2

3.3.3

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

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

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

IMPOBOAHUKA, KAaTYIIKHN C TOKOM

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJINYUHA!

F, = IBlsina

[Blsinao.
, TJIE 0 — YTOJI MEX/Ty HaIpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

12

3.34

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIMYUHA!

Frop =1 q | vBsina




3.4

34.1

Jlop

| gl vBsina
/1€ 0L — YTrOJI MEX/ly BEKTOpaMu

-

v

JBrm>keHUEe  3apsHKEHHOM  4acTULbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH:

® = B,S = BScosa

OJHOPOJAHOM




BScosa

B

7
4
G2

3.4.2 SBnenue anexkTpomMaruuTHOM nHAYKIMK. D/1C nHayKuuu

3aKOH AIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

3.4.3 E=—r
At

=@

A

O/IC MHAYKIHUK B TIPSIMOM TIPOBOIHHUKE JUTHHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

v

344

(;LZ)




)

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

Blvcosa

, TJIe 0. — yTroJl MeX1y BeKTopoM B 1 HopMaibio

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

-
-

luv

; €CIIn




1
B
B
, 1
v
\Y
TO
| E; |= Blv
| E

Blv




3.45 [TpaBumo Jlenma
NHIyKTUBHOCTB:
L= )
T
L
|
3.4.6
(0]
,mm @ = LI
Camounnykuus. DJIC caMOMHIYKITUU:
AT
E, =—L—L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIIKHA C TOKOM:
W, = LI?
L=
W
L
3.4.7
2




3.5

351

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

KOJIC63.HI/I7[ B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[q[ t) =q,..sin( ot +@,)

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

®opmyna Tomcona:

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




3.5.2

2

LC

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

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:
qﬂ'l.ll =
ol

3aK0H COXpaHEHHUs SHEPTUH B UACATHLHOM KOJIeOaTeIIbHOM

KOHTYpE:




3.6

3.5.3

BrinyxkaeHHbIE 3JIeKTpOMarHUTHbIE Koniebanus. Pe3onanc

3.54

3.55

Ilepemennbiii  TOkK.  IlpousBojcTtBOo, Tepenaya H

noTpeOIeHne 3IEKTPUIECKON SHEPTUn

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

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. B3aumuas

OopueHTaluusA BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

3.6.2

ITpsimonuHEHOE pacpoCTpaHEHUE CBETA B OAHOPOJHOU

cpene. Toueunslid uctouHuk. JIyd cBeTa

3aKOHBI OTPaKEHUSI CBETA.

a=p




a
alp
TT77777 77777
3.6.3 [TocTpoeHue n300paxeHHid B MIOCKOM 3epKae
3aKOHbI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sing.
n
1
sina
n
3.6.4 p
sinf.
AOGCONIOTHBIN MOKa3aTesb MPEeTOMIICHUS:
c
Nage = —
abc v
n
abc




OTHOCUTENBHBIN NMOKA3aTENb NPETOMIICHHUS:
n, 1

nOTH -

n, v

OTH




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

nepexoac MOHOXPOMATHUUCCKOIO CBETa 4YEpPC3 TpaHUIY

pasziena AByX ONTHYECKUX CPEII:

3.6.5

ny<ny ny

[NTonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
. 1 ny
Sinay, = ——=—
Norn ny

Sina







Coluparomyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOKyCHOE PacCCTOSIHUE U ONTUYECKAsi CUJIa TOHKOM JIMH3BL:

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




VBenunueHue, 1aBaeMoe JIMH30M:
h |f]
F = — = L
H d
r
H




| fl

d A~

A

F\ h
f

k4

B cirydace pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
D F=-=0,
0= DO




| fl




Xon Jty4a, IpOIIEAEro JUH3Y M0 IPOU3BOJIbHBIM YIJIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenne n3odpaxxeHuit
TOYKHU U OTPE3Ka IPSIMOil B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroammapaT Kak oNTHUYeCKWd npubop. [ma3 kak

3.6.9
OINTHYECKas cUcTeMa
Wntepdepeniust  cBera. KorepeHTHble  MCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEpQEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOTCPCHTHBLIX HCTOYHHUKOB:
3.6.
)
MAKCIIMYMBEI — A=2m—, m=0,£1,£2,+3,,
vl
MITHIIMYMEBT — ﬁ:{zmﬂj;, m=0,t1,+2 +3
Hudpakuus ceera. Judpakunonnas pemérka. YciaoBue
HaOJIOIEHUsT TJIABHBIX MAaKCHUMyMOB IpPHU HOPMAJIbHOM
NaaCcHNU MOHOXPOMATHUYCCKOI'0 CBETA C JlJ'II/IHOﬁ BOJHBI A
Ha peléTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

ml,
m
0,




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

pc




Nmmynbe doToHa:

©

hv




4.1.3

414

dotorpdekr.

dororddekra

OIEBITEI

ATI. Cronerosa.

VYpaBuenue DitHmireiiHa i GotodddexTa:

E(bOTOHa = ABbixofa + Elcm{maxr

¢doTona

ABBIXOJ1a
+

KMHMax

rae,

(horona

3aKOHEI




hv

hc
hc
ABbIXOAa = thp = l
Kp
BBIXOJa
Kp
A
Kp

hc




Evyumax =

E
KHHMax
2
mv
2
max
eU

3an

2
mv~max

2

e Usan

4.1.5

JlaBiaeHue cBeTa.




JlaBmeHre cBeTa HA  TOJIHOCTBIO  OTPAYKAIOIIYIO

IMOBCPXHOCTH n Ha IIOJIHOCTBIO orjionarouryro

MTOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [TnaneTapHas Mozens aToma
[Toctynatel bopa. M3nyuenue u moriomieHre (GOTOHOB
MIPH [IEPEXO0/IE aTOMa C OJTHOTO YPOBHSI SHEPTUU HA APYTOM:
he
4.2.2 hvmn =T = |En _‘Em|
"""'mn
JIuneliuaTpie CIIEKTPBHI.
CnexkTp ypoBHEH S3HEPrUU aToMa BOJOPOIa:
4.2.3
—13,63B
E =——— n=123 _.
n*
4.3 OU3NKA ATOMHOI'O A/1PA
431 Hyknonnas monens siipa I'eiizen6epra — iBanenko. 3apsiy
o saapa. MaccoBoe unciio siapa. M30Tonsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNeKTPOHHBIN B-pacnai;
4.3.2 N N 0
TX—= Y+ je+v,
[TosutponnsIii B-pacman:
AXoAY+ Je 4y,
I'amma-n3nydenue
3aKOH paJMOAaKTHUBHOI'O pacraja:
-t
4323 N(®) = No *2

N(t)




ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SInepusle peakuuu. [lenenue u CUHTE3 S1Ep




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; ox
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe o6miectBo «M3maTenscTBo
«IIpocemenue»

» ®uzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. AkninonepHoe o6iectBo «M31aTenscTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

®duzuka. 10 knacc. Meroanueckoe nocodue K yueonnkam Msxkuresa ..,
CunsikoBa A.3.

®uzuka. 11 xknacc. Meroguueckoe nocodbue k yueoOnukam Msikuiesa I'.41.,

CunsaxoBa A.3.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
https://m.edsoo.ru/7f42154e,

https://fg.resh-edu.ru/



https://fipi.ru/






