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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHON oOpa3oBareiabHON mnporpammel, npeacrtaBieHHbix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMMbl BocniuTanus U Konueniuu
npenoaaBaHus yueoHoro npeameta «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  depeparuu, — peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IpPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEeI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpoIecca, BO3PACTHBIX OCOOEHHOCTEW  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBleHUWE O IMEJsAX, COAEpNKaHUHM, OOIen
CTpaTerny OOYy4YCHHMs, BOCIUTAHWUS W Pa3BUTUSA OOYyYaIOMIUXCA CPEIACTBAMMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHSI IMO3BOJSIET PEATM30BATh
3a/1auyu MPO(ECCUOHATILHON OpPHUEHTAIMH, HAIPABJICHO HA CO3/IaHHUE YCIOBUUM IS
NPOSIBIICHUS CBOMX HHTEJUIEKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KasKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TMPOAODKEHHs oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PA3NTUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIHEITUAIIBHOCTSM.

B nporpaMmme mo ¢usuke oOmnpenensioTcs IUTAHUPYEMbIE PE3yNIbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHUs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yrryOin€éHHoM  ypoBHe).  Hayuho-
METOJIOJIOTHYECKON OCHOBOW [JIsi pa3pabOTKH TpeOOBaHUW K JMYHOCTHBIM,
METanpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM OOyYarollUXCs, OCBOMBIIMX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOJaEHHOM YPOBHE, SIBISIETCS CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
ypOBHE, B TOM YHCJIE TIPEIMETHBIE Pe3yJIbTaThl O TOJIaM 00YJICHHUS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEOCTABISIET BO3MOXXHOCTH JIJISI pealiu3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKKW Ha YrIyOJIEHHOM YpOBHE MpPHU YCJIOBUU
COXpaHEHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka O HaubOosee OOMMX 3aKOHax MPUPOJbI, BBICTYNAas B
KauecTBe y4eOHOT0 IMpeJIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpysxaromeMm Mupe. IKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (QU3HUUECKHE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
dbuzuyeckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHWI ONpeAeNuiio XapakTtep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKH BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa O00ydaromierocs, B (GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAY4YHBIM
METO/ TTO3HAHUSI TIPU BBIMOJTHEHUH UMU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOM (PU3UKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBuseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT MCIOJb30BaHUE
TYMaHUTApHOTO TIOTEHIMANa (HU3MYECKOM HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBa, a TakKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpaenennocmu. Kypc dbuzuku yromyOon€HHOTO ypOBHS
IIPEAIIOIAracT 3HaKOMCTBO C IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJIOTMYECKUX
IIPUJIOKEHNM W3YyYEHHBIX TEOpUMHA M 3akOHOB. [Ipu sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEACTABICHUIA W COBPEMEHHBIE TEXHHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHUHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONepKaHMs, TOCBAMIEHHBIX DKOJIOTHYECKAM TIpoOieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJOTHW, a TakkKe OOCYKIEHUS
npo6JieM palloOHAIBHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaep:kaHus MporpamMmmel 1o (PU3MKe TOJKHO OBITh MOCTPOEHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIUAIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHU CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBHS — OTO CHCTEMa CAMOCTOATENIBHOTO YYEHHMUYECKOTO JKCIEPUMEHTA,



BKJTIOUAIOMIETO (PPOHTANBHBIE YYCHUYECKHUE OIBITBI TPH HM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crmocoba peanu3anuy  (QU3MYECKOr0 TMpakTukyma. B mepBom  ciyuae
OpakTUKyM npoBoautca iubo B koHie 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOTrO TOJYroAWM B KaXIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus pasjaena (temsl). [Ipu stom mox paboramu
NpPaKTUKyMa TIOHUMAETCSI CaMOCTOSITEIbHOE HCCIIEeI0OBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIaroBO HHCTPYKIIUH.

B mporpamme 1o @u3MKe cHCTEMa YYEHHUYECKOTO OSKCICPUMEHTA,
7a00paTOpHBIX PabdOT M MPAKTUKyMa IMpeJCTaBiIcHA CIUHBIM IMepeyHeM. BbIOop
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIFHOTO MPOIlecca UCXO0Is U3 0COOEHHOCTEH MMOYPOYHOTO
IUTAHUPOBAHUS W OCHaleHUs kKaOuHeTa (u3uku. I[lpu 3TOM oOecmeunBaeTCs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYMH W TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHHI0 PAacdYE€THBIX M KauyeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISFOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHON (PU3MUYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK W3 OJIHOTO pasziena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUN U3 pa3HbIX pa3enoB. /(s kadyecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HH, TpeOyromue BrIOOpa
buznuecKoi MOACIHU JUIsl CUTYalluU MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuanabHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (H3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMEeTHOTO KaOuHera. B kaOuHeTe (QU3MKM JODKHO OBITh HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHE /IS BBIMOTHEHHUS YKa3aHHBIX B Iporpamme II0
¢u3HKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTpalMoHHOe oOopymoBanme. [lpu ocBoeHMM ydeOHOro mpemMera
UCTIONIb3YyeTCs 000pyioBaHue 1eHTpa « Touka pocTay.

JleMOHCTpallmoOHHOE  000pyAOBaHHE (HOPMHUPYETCI B COOTBETCTBUM C
MPUHITUTIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe N0 (U3UKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKAX |
(dbyHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHIA.



JlaboparopHoe o0O0OpyJoBaHUE [JIs YYCHUYECKUX NPAKTUUYECKUX padoT
dopmupyeTcsi B BHIE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEYMBACTCS B PacyéTe
OTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TeMaTH4ecKue KOMILICKTHI
1a60paTOpHOTO O0OPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
MCTIOJh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE HUPPOBBIX JabOpaTOpHil.

OCHOBHBIMHM LIEJISIMHA U3y4eHUs PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dopMupoBaHuEe HHTEpeca W CTPEMIICHHS OOYYaroOIIUXCsl K HayIHOMY
MU3yYEHUI0 TPHUPOABI, Pa3BUTHE WX HWHTCIUICKTYaJdbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE TO3HAaHHA M (HOPMUPOBAHHE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHHSIM;

GopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUsS KaK pe3ysbTaTa M3yUeHHUs] OCHOB
CTpOCHHS MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

GopMupoBaHUE YMEHHUI OOBSICHSITH SIBJICHHUS C UCTIOIH30BAHHEM (U3UUCCKUX
3HAaHU{ M HAYYHBIX JJOKa3aTeIIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU 0 BO3MOXHBIX  cdepax  Oymymei
npodeccuoHaIbHOM NIEeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
nanbHeeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHue ITUX 1eNel 00ecTeurnBaeTcs peleHueM CIIeAyIomuX 3a71a4 B
Ipoliecce U3ydeHus Kypca GU3MKA Ha YPOBHE CpeIHETo 0011ero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0MMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPO(PHU3UKH;

dbopMHUpoBaHUE YMEHUN TPUMEHITh TEOPETUUECCKUE 3HAHUS 11T OOBICHEHHS
duznuecKknxX SBICHUA B TPHUPOAC W IS MPUHATUS TPAKTHUECKUX PEHICHUN B
IIOBCEIHEBHOM JKHU3HU;

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢uznueckor MojenH, aaeKBaTHOW YCJIOBHSAM 3a/Jadyd, B TOM YHCIE 3a1a4
WH)XCHEPHOTO XapaKTepa;

NOHWMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHYECKHUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSAHUS HAa OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS W TPOBEICHHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHaIW3a W HWHTEpPHpeTanuu  WHGOPMAIIIH,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJIYYSHHOT'O PE3yIbTaTa;



CO3JaHUE YCJIOBHH NJii pa3BUTHUS YMEHUN MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOH JEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesITEILHOCTH, CBI3aHHOMN
¢ (hU3UKOM.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIA YpOBEHb
u3ydeHus yuyeOHoro npeamera «®Pu3MKa» Ha YpPOBHE CpEIHEro OOIIeTro
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUII.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETro
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOpPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUS JIa0OPAaTOPHBIX pPAa0OT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METObI UCCIICIOBAHUS (DU3NUECKUX SBICHUU.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCIEPUMEHT B PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIC CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEN0, HWAeadbHas >KUIAKOCTh, HJACAIbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresa. @U3MYECKUil 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTU. Pusnueckas
TEOpHUS.

Ponb m mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKa IIPH
MIOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(du3MUeCcKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

ITepemerienne, CKOpOCTb (CpeaHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MAaTE€PUAIBHOM TOYKH, UX MPOCKUWH HA OCH CHUCTEMBI KOOpJHMHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIbHOU TOYKU OT BPEMEHHU U UX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduKu.



KpuBonnHeiiHoe  nBukKeHue. JIB)KEHHE  MaTEpUAJIbHOM  TOYKH  IIO
OKPY)KHOCTHU. YTJoBas M JIMHEWHas CKopocTh. Ilepmon u yactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAI0B, LEMNHbIE, IIECTEpEHYATHIE W PpEMEHHBIE IEepeaayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOrO TMOJ YIJAOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
TE€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HcenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaToOpun).

WN3yuenue naBWKEeHHs Tena, OpOIIEHHOro ropu3oHTaidbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY NaIBHOCTHIO
NOJIETA ¥ HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHojia OOpalleHHs] KOHMYECKOr0 MAasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cuctembl otcy€ra. I[Ipunimn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBl OTCUETa (OmpeneneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akon HproToHa 111 MatepuaaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IJIAHETHI W OT reorpaduyeckoil IMHPOTHL. JIBUKEHHUE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuia CONpOTUBICHUS TpPHU ABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  NPHJIOKEHHBIX K Ty CHUI C
IIPOU3BEICHUEM MAaCCHI T€JIa HA €ro YCKOPEHHWE B HHEPLUAIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJEUCTBYIONIEH CUJT TIPU JABUKEHUHM OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHM JBMKEHUS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MNPYXKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErKuid OJIOK.

N3mepenue kosdduirieHTa TpeHUsI MO BEJIUYMHE YIIIOBOro KoddduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpHoe Teno. [locTynmaTenbHOe M BpamiaTeIbHOE JIBUKEHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CinoxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, peIIETUYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPIOrO Tela, HWMEIOMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEPUAIbHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMIYJIbCA B IIEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHIManpHbIE W HENOTEHIMAaJIbHbIE CUibl. [loTeHIManpHass SHeprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON NpyxuHbL. [loTeHlmanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmosie. l[loTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE miapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM [ HUACATBbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMNEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUH TEJA 110 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PabOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MpPHU JABWKEHUHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHoBaHue. Jubdys3us. bpoyHoBckoe nBHXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenum CTpoeHus Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mojeneii. Macca u pasmepsl Moisiekyln (atromoB). KonuuecTBo BermiecTsa.
[ToctostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJISIPHO-KMHETHYECKON TEOPUU: YaCTHUIIbI
raza ABWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOco0THAS
temreparypa (mkaia temneparyp KenwBuna). 3akon Jlamerona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBa3p  MEXJIy JaBJI€HMEM U  CPEAHEM  KUHETUYECKOW DJHEprueu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHUS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeTHEeN
KMHETUYECKON SHEPTUEH MOCTYNATEIbHOTO TETJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, MoxyyeHue HaHOMaTEePUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npAKmMuUKyMm.

HccnenoBanne mpomecca YCTaHOBJICHUS TEIUIOBOIO pPAaBHOBECUS IIpU
TEIUIO0OMEHE MEXTy TOpsiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSTHHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHEeNIHME U BHYyTpeHHUE napameTpsol. [lapameTpsl
TEPMOJUHAMHAYECKOW CUCTEMBI KAK CPEIHUE 3HAYEHHUS BEIIMYMH, OMMUCHIBAFOIIUX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoamHamMuku. (CaMOIPOM3BOJBHAA — PEJIAKCALIHS
TEPMOJAMHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopenp wuIeanpHOr0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMIA:
ypaBHeHHe MeHnneneeBa—KianepoHa U BBIPA)KEHUE i1 BHYTPEHHEW JHEPIHUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIeNM: HU3KAasi KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipakeHue ajisi BHyTpEHHEH dHEPIUH OJTHOATOMHOIO MJI€AIbHOTO
rasa.

KBazucratnueckue v HeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Bbruuciienue paboTsl o rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TepMOJAMHAMUYECKON  cucteMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJSIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOpaHMs
TorinBa. Pacu€r KkonmmyecTBa TEIIOTH MpH Termjonepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI W paboTra Kak Mepbl U3MEHEHHs  BHYTpPEHHEH  »Hepruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0oH TEpMOJMHAMUKKA I HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
kommeHcanuu (Knaysuyc). HeobpatuMocTs mpupOaHBIX TPOIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJMLIUOHEP, AW3EIbHbIA W KapOIOpaTOpHBIM JABUraTeld, MapoBas TypOuHa,
MOJIYyYEHUE CBEPXHU3KHX TeMIepaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
MCTIOJIb30BaHUEM TETUIOBOTO HACOCA, yTHIN3AIMS OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TETUIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEN SHEPTHUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

UccnenoBanue mpoiecca OCThIBAHUS BEIIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIEPaTypbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcaiusa. VcmapeHue u KumneHue. Y elbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O Tapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOGCOIIOTHAS U OTHOCUTEbHAS BIAXKHOCTbD.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W Kpuctammzanus. YJeiabHas TEIUIOTa ILJIABJICHMUS.
CyO6numarus.

Hedbopmanmu TBEpHOro tena. Pactsokenue u cxartue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacmMpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JTIMHEHHOE
pacimpenre. AHTAPMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEprUn B (Pa30BBIX MEPEXOIaX.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJIbI, COBPEMEHHbBIE MAaTEPUAIIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd jaedopMmaliui  PEe3MHOBOTO oOpasia oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOosBIEHUA. JJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOJNHUKH, HAUDJIEKTPUKA U  IOJYIPOBOIHHKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpsbkéaHocts  anekTpudeckoro  moiisl.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOro nosisi. OHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloteHumanbHass sHeprus 3apsna B 3JIEKTPOCTATHYECKOM  IIOJIE.
[ToTreHuunan snexkrpocTaTuyeckoro mnojst. CBsA3b HANPS)KEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JEKTPOCTaTHUYECKOTO TMojs (Kak OJHOPOJHOr0, TakK U
HEOTHOPOJIHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. llome paBHOMepHO 3apsKEHHOU
OeckoHeuHOM TUIocKOCTH. KapTuHbl JUHUNM HANpsHKEHHOCTH JTUX MOJEH U
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. OneKTpOEMKOCTh KOHIAEHCATOPA. DJNEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJIeHCaTOophl, renepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TI0JIE JBYX 3apsKCHHBIX MJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsIKEHHUS) npu
IIOCJIE0BATEIILHOM COECIMHEHUH KOHJICHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixkenune U u 9J1C é.

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JJWHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECCTBA.

[TocnenoBaTenbHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuét pazBeTBn€HHBIX dnekTprueckux mnemneu. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xxoyna—Jlenna.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHudeckue yCTPOWCTBA M TEXHOJIOTUYECKHE TMPOIECChl: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS Ui PE3UCTOpa,
JIaMTIbl HAaKQJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIpsHKEHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OILICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaINpsOKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUHU.

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHHUSI METAJUIOB OT
TeMiepatypbl. CBEpXIPOBOIUMOCTb.



DJIIEKTpUYECKUI TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs MPOBOJUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsS JUCCOLMALINS.
DnexkTponus. 3akoHbl Papajes sl AIEKTPoIu3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuueckne yCTpOWCTBA W TNPAKTUYECKOE NPUMEHEHHME: ra30opa3psi/IHbIe
JaMIbl, 3JIEKTPOHHO-JTyuYeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/I,
TPAH3UCTOpP, (POTOAMOJ, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBITIJIABKA AJIIOMUHUSA, SJICKTPOHHAS] MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OTHOBAJIEGHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UYECKUX BEIIUYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 PpadoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUUYECKHMH  HKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYIIECTBIIAETCA C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H C Kypcamu
MaTteMaTUKH, OUOJIOTUU, XUMUH, TeOrpauu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUWE, HaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TeOopus, HaOIIOJAEHUE, DSKCHEPUMEHT, MOJIECIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, I pOBas 1adopaTopus.

Mamemamuka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napalouna, runepboia, X rpaguku U cBoicTBa. Tpuronomerpuueckue GyHKIHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIJIOOOMEH >KMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH cpesbl,
yTUIM3alusi OMOOPraHMYECKOro TOIUIMBA JUJISi  BBIPAOOTKH  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MpPUpPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BeIlleCTBAa, MOJSpHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBBIC
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIUIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, TallbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHMJIKOIO TpPEHUS B TEXHHMKE, CTaTHUECKHE KOHCTPYKIMH
(KpOHILTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (THMPOCKOI, BOJOMET U JpYrue), IBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULIMOHEP, TEXHOJIOTHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHble JIaMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajIbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrtop MarauTHOM wuHAYKUMU. [lpuHumn cynepno3unuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW MHYKIIAH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HalpaBiICHUE U MOJYJb. [[BUKEHUE 3apsSIKEHHON YaCTHUIIBI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHu4ueckue YCTpOfICTBa N TCXHOJOIMYCCKUC IIPOLCCChI: TIPHUMCHCHUC

MMOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENIU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
¥ 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NEeNHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKOU CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTpOMarHuTHOW wuHAykiuu Dapanes.
Buxpeoe anekrpuueckoe mnosue. Toku Pyko.

OJC uHAYKIMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
Asnenune camonnaykiuuu. JIC caMOUHIYKITUH.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHIAYKIMOHHAs
neyb, COJICHOMU, 3allUuTa OT JEKTPU3ALUU TEN MPHU JIBU)KEHUU B MArHUTHOM I10JI€
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd IJC MHIOYKIMH OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxcnepumenm, nadopamopmusvie padoomul, nPAKMUKYM.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON sHepruu). BeiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 UX DHEPreTUYECKOTO U
KUHEMAaTHYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTYAaMH1 KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4eCKOTo MasTHuKa. Ilepuon cBOOOIHBIX KojeOaHUN MPYKHUHHOTO
MasITHHKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonaHncHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
KaueJi, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYJIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOaHU OT COMPOTHBIICHHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 MeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopmnsvie padbomul, nPAKMUKYM.



WN3mepenue mnepuona CBOOOJHBIX KOJIEOAHUW HHUTSHOTO M MPYXUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummubsle Ko1edanusl.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeadbHOM KosiebatenbHOM KoHType. ®Dopmyna Tomcona. CBsA3b aMIUTUTYBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MONTHOCTP TIEPEMEHHOTO TOKAa. AMIUIUTYAHOE H
NEHUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHol dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: AICKTPUUYECCKUM
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrummorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COCAMHEHUW PE3UCTOpa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaeinb AMHUM 3JIEKTponepeIadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOTO0 TOKa 4epe3 MOCIeOBATENbHO COEAMHEHHBIE
KOHJEHCATOP, KaTyLIKYy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpoJ0JibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpakKeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3anus, uHTephepeHIus u AudpaKius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJIEOAHUH.

Habmionenune oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIpUMEHEHUE.

Habnionenune cBsA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpaXKCHHUE,
MpeoMIIeHHe, NoJispu3anus, Tudpakuus, uHTepdepeHIus.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3yuenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxeHHus: cBeTa. [loctpoeHue nzoOpaxeHui B
iockoM 3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomieHusi. OTHOCUTENbHBIN MokazaTeab npeaomiaeHus. [IoCTOSTHCTBO YaCTOThI
CBETa W COOTHOILICHUE [JIMH BOJH MPU MEPEX0JIE MOHOXPOMATUUECKOIO CBETa
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpeaenbHblid yroyl MOJHOrO BHYTPEHHETO
OTpa’KEHHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTossHME M ONTHYeCKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(hepUvecKo JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOU
ontudeckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka TMPsSMOU B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HWCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MaJA€HUM MOHOXPOMATMYECKOIO CBE€Ta Ha
TU(GPaKIIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmapar, HIpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(DPaKIUOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUH B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nonsipu3aiuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenue cnekTpa M3Iy4eHHUS CBETOIMOAA TP MOMOIIN JUGPAKIIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
Ycnoue npuuUHHOCTA. (OTHOCHUTEIIBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
ITOKOS.



TexHrueckue YCTpOMCTBA M TEXHOJOTHMUECKUE TMPOIECCHl: CIYTHUKOBBIC
MPUEMHHKH, YCKOPUTETHU 3apSXKCHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060i1i oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOTO Tela).
3akoH cmenienus: Buna. I'unore3a Ilnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa 11t hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U aOCOJMIOTHO OTpakarollyro mnoBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl O0JacTH JOKAIM3AIMU JBWXKYIIEHcs dacTuiel. KopmyckymispHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboTosneMenT, (HoToAaTYMK, TYHHEJIBHBIM MHMKPOCKOI, COJHEYHas Oartapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW Y3HEPTUM ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYXIECHHOE U3JyuyeHHe cBera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHasu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpolcTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHIL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u INEMEHMAPHLIX YACHUY,

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHHE paJrOaKTUBHOCTH HA >KHUBBIC
opranusMsbl. EcrecTBeHHbil oH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKUE AaCHEKThl Pa3BUTHS
SIAEPHOU SHEPrETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBHS. bapuoHbBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangaptHoil Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
SHEprus.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIl  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanne painoakTUBHOTO (OHA C UCIIOJIB30BAHUEM JIO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHDKEHUE.

CosiHeuHas cucTeMa.

Connue. ConHeunasi akTuBHOCTh. McTounuk sHeprun CoHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IMOCJIENOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIoIMU CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopust bosbioro B3peiBa. PemmkToBOE M3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIsi OTPEIeTICHUS TOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILICHUHU.

Du3nYeCKUH MPAKTHKYM.

Cnoco6b1 m3Mepenus GU3NIECKUX BEIUYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TTOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3MYeCKUX BEIWYUH, MPOBEpPKA MPEITI0KEHHBIX TUMoTe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUUYECKUH  SKCIECPHUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM) ).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne 1 cucTeMartu3alus CoAep:KaHus pa3fenoB Kypca «MexaHukay,
«MonexynspHas Qu3uKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENBbHOCTHY, «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUZUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THUYECKOU cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YHOM KapTHHE MUPA, 3HAUCHUE ONUCATEIILHOM,
CUCTEMATU3UPYIONIe,  OOBSCHUTENbHOM W  MPOTHOCTHYECKOM  (DYHKIIMIA
¢uznueckoi Teopuu, poiib GU3NYECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSA3EM C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3nanuA: SBIEHUE, HAYYHbIM (akT, rumoresa, (QpuU3MUecKas BEJINYMHA, 3aKOH,
TEOpHs, HaONIOIEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEpPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsL.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBonHbie 3neMeHTapHBIX (yHKIUNA. [lpu3Haku momOOUS TPEYrOJbLHUKOB,
oTpeieNIeHHE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBWKEHHMS B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKU IIPU IPOU3BOJICTBE
JJIEKTPO3HEPTUM,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHME  OKPYXKAIOIIEW  Cpelnsl,
yJIBTPAa3BYKOBasi JAMArHOCTHKAa B MEIULHHE, ONTHYECKHUE SBJICHUSA B KUBOMN
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM PpEHIETKH, CIEKTPaJIbHBIN
aHaJms.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHHUTOB,
ANEeKTpoABUraTeNlb SKoOU, reHepaTop NMEPEMEHHOI0 TOKa, WHAYKIMOHHAs Ie4b,
JIMHUU DJIEKTPONEPEnay, IEKTPOABUTATEND, pafap, paIHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTeTUKA U YKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHSL.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JEATEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIpaBJICHUM
BOCHIUTATEIbHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTHUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMM B 0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHE B3aWMMOJCHCTBOBATH C  COIMAJIbLHBIMM  HWHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN JESITEIBHOCTH.

NATPHOTUYECKOTO BOCITUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICGHHBATh CUTYAIIMIO M IMPUHUMATh OCO3HAHHBIC PCIICHHUS,
OPUEHTUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B JICATEIIBHOCTH YYEHOTO;

e OCO3HaHHME JUYHOTO BKJIaJIa B MOCTPOECHUE YCTOMYMBOrO OYYIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOLICHHWE K MHPY, BKJIOYasd HCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUA:



HWHTEPEC K Pa3audHbIM chepaM MpodecCHOHAIBHON ACATEIHHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUM B OKPYXKAIOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOATENbHO  (opMynupoBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIIBHOCTH, 3a4aBaTh MApaMETPhl U KPUTEPUU HX
JOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTM M IIPOTUBOPEUYHST B PacCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTb, OLICHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU MTOCJIECICTBUN 1€ TEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHSIMH U METOJaMU
(u3HUECKON HAyKU;



BJaJE€Th  HaBbIKAMU  y4YEOHO-HCCIEAOBATENBLCKOM U NIPOEKTHON
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
coJiep KaHusl, IPUMEHEHHIO PA3IMYHbIX METOAO0B MO3HAHUS;

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJISTh NMPUUYMHHO-CIEACTBEHHbIE CBA3M M aKTyalIM3UPOBATH 3ajayy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUs;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATH MX IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO 00JIacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUSI MHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUECKOTO COAEPKAHUS B pa3IUYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBON ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBIIATh OOILIEHWE Ha YpoKaX (U3UKK U BO BHEYPOUHOH
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAITBEHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pactpeieNisiTh POk ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOUTCHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI I10
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAIbHBIH UHTEJUIEKT, Ipearnoaaramui
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYWTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHNUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh  BBICTPAUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K xoniy obyuyenus B 10 Knacce npeaMeTHbIE pe3yJbTaThl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUH  (QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
MPOIIECCOB (SIBJIGHU): HMHEpIMaIbHas CUCTEMa OTCYE€Ta, aOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajcHue, alCONOTHO yhpyras aeopmarusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAIUIMUECKOTO) TeJa, UJICAIbHBIA Ta3, TOYCUHBIN 3aps,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMUYECKHE IMIPOLIECChl U SABJICHMS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akOHbl HbIOTOHA, TPUHUUI  OTHOCUTEIBHOCTHM ['anunes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHB MOJIEKYISIpHOW (UBUKHA W
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrUeN TEIJIOBOTO JBMKECHHS €r0 YacCTHUIl, CBA3b JIABJIECHUS UIACAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHUsI SHEPrUU B TEIUIOBBIX Mpolleccax), MPU 3TOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knaneipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECCKUX
MoJIEd, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl W SIBJICHUS, UCIONB3YyS BEIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTH, CUja TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJAHOATOMHOIO rasza, padoTa uIEaJbHOTO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, IMOTEHLUHA 3JIEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIHUS AIEKTPUIECKOr O OIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHACHCAlUS, TUIABJICHUE U KPUCTAJUIN3allMsl, HAIIPaBJICHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpaduUKoB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEH W3MEPEHUH, eTIaTh BHIBOBI 10 PE3YJIbTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ HM3MEPCHHS, OICHUBATH AOCOJIOTHBIEC H
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIC 3aJladyd C SIBHO 3aJJaHHOM M HESBHO 3aJIaHHOMN
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MUecKuX TEOpUN TMpU HMCIOJB30BAHUM MAaTeMaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHBbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWK U3
Pa3HBIX pa3aeioB Kypca PU3MKH, a TAaK)Ke HHTETPAIMU 3HAHUN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pa0OThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM M TTPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTWUW IS JaJbHEHIIETO pAa3BUTHS YEIIOBEUECKOTO
o01IecTBa;



MPUMEHSATH pa3jiudHble CrOcoObl paboThl ¢ MH(poOpMalmeil (GU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJIs TOUCKA, NEepepabOTKM M MpEabsABICHUS Y4YeOHOH U
HAYYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE " MO03HABATEJIbHBIC yMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpPyNIe C KCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX DOJIEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesTeIHbHOCTH YeI0BEKa, POJIb U MECTO
GbU3UKKM B COBPEMEHHOW HAay4yHOH KapTHHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTETFHON M TPOTHOCTHYECKOW (GyHKIMU (puznyueckod Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoAeleld (u3udeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOAHUs, MATEMAaTHICCKUN MasSTHUK,
WJICAUTbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UICAIBHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, O0JacCTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TMPOLIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, npaBuwio Jlennma, cBa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IMOCTYyJaThl  CIEUUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIOKEHUST  KBAaHTOBOM  (usuku  (ypaBHeHHUE  DWHINTEWHaA 1A
dororddexra, mnepBblii U  BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SJIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SIBJICHUS, HCIOJIb3Yys BEIUYHHBI:
HANPsDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYINAS CHUJIA CAMOMHIYKIIUU, HSHEPTHsi MArHUTHOTO TOJS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TIOKOSI CBOOOJHOM 4YAaCTHUIBI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSICHATH  OCOOGHHOCTH  MpOTEeKaHWUs  (QU3WYECKUX  SBICHUM:
ANIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, HHTEPPEPECHIIHS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue snuep, (Ppu3ndeckue MPHUHIUIBI CHEKTPATHHOTO
aHanu3a v paboThI Jla3epa,

ONpENENATh HANpaBICHUE HWHAYKIUM MAarHUTHOTO MOJIA MPOBOJHHKA C
TOKOM, CUJIbl AmIriepa u cuibl JIopeHua;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PacCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIMOJIATAIOIINEe ACTPOHOMUYECKUE MOHSTHUS, TEOPUH U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
MPOBOJIMTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MpU OSTOM KOHCTPYHUPOBATH
YCTAaHOBKY, (UKCHUPOBATh  pE3yNbTaThl IOJYYEHHOW 3aBUCUMOCTH



(u3nUecKUX BEIMYMH B BHUAE TPAPUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUS (U3MUECKUX BEIMYMH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B pamMKax yd4eOHOro OJKCIepUMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEIILCKOM M TPOEKTHON JNIEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEHalolue TPeOOBAHMUAM 3aJadyM, NPHUMEHSAThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MKCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PELICHUS ¢ YYETOM MOIYYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpally 3HAaHUN U3 IPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpPON Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIMH 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATFHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOTMW [Jid JJIbHEWIIEr0 pa3BUTUS UYEIOBEYECKOrO
o011IecTBa;

MPUMEHSATh pa3inyHble crocoObl padboThl ¢ MH(popMalmeil (HU3nIecKoro
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NPEeAbSBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMaluK, TOTYYEHHOM W3 Ppa3IMUHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUST HOBBIX 3HAHUW B  TIpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBAaTh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB TPYMIBI B PEIICHUE pPacCMaTpHUBaeMOi TPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIieH npodecCHOHATbHONU NeATeIbHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.
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41 DIICKTPHHCCKOE 1071C 24 https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN NEKTPUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4.3 TOKIt B pasTIHBIX cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHWIN MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHHECKHI MpAKTHIYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 16



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

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Maririoe noie 14 https://m.edso0.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.eds00.ru/39859¢f1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 10 htts://m.edso0.ru/39859f1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.edso0.ru/39859f1
53 MexaHW4ecKUe U JIEKTPOMArHuTHbHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859ef1
Hroro no paszneny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0.ru/39859¢f1
Utoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
) PIyCKYIAp y https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edso0.ru/39859¢ef1
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusiieckuit IPAKTHiyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Paznen 7. OGOBLIAIOLIEE IOBTOPEHUE
Cucremarusanusa 1 00001IeHne
MIPEIMETHOTO COJCPKAHUS U OTbITa bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3zyueHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no pazneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl

1 JLH. Toncroit u ¢usuka. ®uszmka — 1 bubnuorexa [JOK
(yH1aMeHTalbHAas HayKa O MPUPOJIe https://m.edsoo.ru/1beef346

5 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
uccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHS B MPOILIECCE

3 no3HaHus npupoisl. Habmonenue u 1 bubamorera LIOK

PHPOZSL. A https://m.edsoo.ru/34c49931

IKCIIEPUMEHT B (hH3HKE
Crioco0Ob1 u3MepeHus GPU3HIECKIX bubnuoreka [IOK

4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK

P P https://m.edsoo.ru/7f18fda3

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (PU3UKU B GOPMUPOBAHUHU 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPaKTUYECKON JESITENFHOCTH JIOACH
Mexanuueckoe apuxenue. Cucrema

7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo0.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU

8 Paguyc-BekTop MarepualbHOM TOUKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€TI0 NPOCKIMH HA OCHU KOOpAWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Hx npoekiuu Ha 0OCH KOOpAWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBVKCHUSI

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHENHOTO ABMKEHUS C bubmorexa LOK

P https://m.edsoo.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaduKu
JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHueiinoe nBuxenue. JBrxenue
110 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTtsb. [lepron u yacrora bubmorexa HOK

P + HIepHOA ' https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHUE
bubnuoreka [JOK
16 KoHnTponsHas pabota o Teme 1

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kuuemartuka"

IIepBbiii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cucTeMbl OTCUETa
18 Cuna. PaBHoielicTByIOIIIAs CUJIa. bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 B3anmopeiicteue Ten. Tpetnii 3akoH bubnuoreka [JOK
HeroTona https://m.edsoo0.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U bubmorexa IOK
N https://m.edsoo.ru/9aba2h0a
WHEPTHOMN Macchl
29 Cuita TSKeCTU U YCKOpPEHHE bubnuoreka [JOK
CBOOOIHOTO ITaICHU https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena htts://m.edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupona u Buabl cun bubnuorexa [IOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIIEHUS CPE/IBI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocratnueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnuorexa [JOK
JB>)KEHUE TBEPJOIO Tena https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaiieHus. [liedo cumsl https://m.eds00.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunb!l paBHOBecus
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabota o teme bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro teia' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
Macc CUCTEMbl MaTE€pUATbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
NMiynbc cuitbl 1 UISMEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMIynbca MaTepuaibHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX https://m.edso0.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MajIOM U Ha KOHEYHOM bubnuoreka [JOK

nepemenieHuu. [ padguueckoe

https://m.edso00.ru/913974c7
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MpeJCTaBICHUE PAOOTHI CUIIBI.
MOIIHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

37 M3MEHEHNN KNHETUYECKOH SHEPTUN bubmmorexa [TOK
N P https://m.edsoo.ru/9a5e2e74
MaTepHATLHON TOYKH
IToTeHIMaNbHEBIE M HEMOTEHITHAILHBIE
38 cwisl. [ToreHnnaneHag sHeprusa. Bropas bubnmorexa LHOK
) prui. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbst KocMUdecKast CKOpocTh. CBsI3b
pabOThI HEMTOTCHIIHATBHBIX CHJI C
39 W3MEHEHHEM MEXaHNYECKO dYHEPIUU bubmorexa LOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS
MEXaHUYECKOW SHEPTUH
Yapyrue u He M€ CTOJIKHOBEHUSL.
40 vy EIZIF{GHI/IG BeyH If }J,'IFJ'II/I JISL UeaaIbHON bubmmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
41 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MexaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencrasiieHU 0 IIPUPOIE
P prp bubnuoreka [JOK
42 teroTel. OcHoBHEIE TTOJIOKeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddy3us. BpoyHoBckoe IBUXKEHHE
Ctpoenne ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUI U bubmorexa [IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mMepbl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 Koaunuectso Bemnecrna. [locTossHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
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IIkana Ienscus

https://m.edsoo0.ru/0070d493

46 Pemrenue 3amau brbmmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 WNneansueiii ra3. I'a30Bble 3aKOHEI https:/m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenue 3amau https://m.eds00.ru/8d12c328
49 AOcoroTHast TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6moreka [IOK
MOCTOSHHEIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padpmueckoe npeacraBieHue
51 Hfog)poueccma: EISOTepMa, n30X0pa Bubmmorexa [IOK
’ https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 Ocosroe ypasrerne MKT https://m.eds00.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYpPhI
TEPMOAMHAMHYECKON CHCTEMBI CO
54 CpeHe KHHETHYECKON dHEpruei https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO JIBUXKECHUS
e€ JyacTuIl
55 O06o001eHne u cucTeMaTu3anus 3HaHu| bubnuoreka [JOK
o teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHamuueckas cucteMa. 3aJlaHue bu6mmoreka [JOK



https://m.edsoo.ru/0070d493
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BHEIIHMX ycnoBui uist TJI cucreMst.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemel Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauano TepMOIMHAMUKH.

bubmmoreka [{OK
58 CaMomnpou3BoJIbHAS pellaKca T
MOTIPOH3BOILHAA perakcatis T/ https://m.edso0.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Monenb neaJIpHOTO Ta3a B
59 TepMOAMHAMHKE. Y CJIOBHUS bubnmorexa [JOK
PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOH MOJICIN
60 VYpaBuenue MenpaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPKEHUE JJIsI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaskenue 1y1si BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO HJEaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas padoTa B
62 TepMoArHAMUKe. Brruncienne paboTsl bubnuoreka [JOK
o rpaduky mnpoiecca Ha pV- https://m.edso0.ru/741d5738
TUarpaMme
Tennonepenada kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T]I cuctemsr 6e3 Bubmmorexa LIOK
yIp P https://m.eds00.ru/3d734561
COBepILEeHUs pabOThHI
KonBekuus, TenaonpoBoJHOCTb, bu6mmoreka [JOK
64
U3JIy4CHUE https://m.edso0.ru/157b54cd
65 KoaunuectBo Temnotsl. TemmoéMKocTh bu6mmoreka [JOK

Tena. YAaeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BelecTBa. Y AeIbHas
TEIJIOTa CTOPAHUS TOTLIIMBA

Pacuér konmyecTBa TEIIOTHI IIPH

bubmmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonuuecTBo TemoTs 1 paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEH YHEPTruu bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cuctembl
BTtopoii 3akoH TepMOIMHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso00.ru/2e945513
71 MaxkcumanbHoe 3Haduenue KITJ. Iukn bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BaHUSI TETUIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKaroLIeil https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu |
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TernaoBsie

MaIuHb"

https://m.edsoo.ru/28d62b3f
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https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TeroBsie MaIuHb" https://m.edsoo.ru/1b6e26c5
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. But OK
HOIMoTEKA
7 Hcnapenne n kunenue. Y nenpHas 1
6 https.//m.edso0.ru/6f8e6777
TEIUIOTa Mapo0Opa30BaAHUS
HacwImmennbie 1 HeHACHIIICHHBIC MTapPHI.
KauectBeHHas 3aBUCUMOCTBE INIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT Bubs OK
HOIMoTEKA
78 TEMIIEPATYPhI, HX HE3aBUCUMOCTD OT o
68 https://m.edsoo.ru/f5¢17d02
00BEMa HACHIIIEHHOTO IMapa.
3aBUCUMOCTB TEMIIEPATYPhl KUIICHUS OT
JABJICHUS B )KUIKOCTH
79 Braxxnocts Bo3myxa. AGCONIIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BIIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramimyeckue u Bu6 10K
. HOIHOTEKA
81 amopdHbIe Tela. AHU30TPOIHS CBOMCTB
https://m.edsoo0.ru/20a88a03
KPUCTAJIJIOB
[TnaBneHne U KpUCTAIU3AIHA. Eu OK
nOIMoTEKA
82 V nenpHasg TEINIOoTa IJIaBJIEHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOonumanus
Hedopmariuu TBEPAOTO TENA.
bubanoreka [IOK
83 Pactsoxenue u cxxarue. Cnpur. Moaynb httos://m.e dsoc])_[ru Idalaabl0
FOura. Ipenen ynpyrux nedopmarnmit T '
TemoBoe pacimupeHue KUAKOCTeNH U Eufs 10K
.. HOJIMOTEKA
84 TBEPABIX TEI. AHTAPMOHHU3M TEIIOBBIX

KoJIeOaHUI qacTull BEICCTBA

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue suepruu B (hazoBBIX bubmmoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 YpasHeHHe TeI0Boro bararca https://m.edsoo.ru/ab1521fb

bubmmoreka [{OK

87 P

clieHHe satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bubmmoreka [{OK
HWCKPUBJICHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
*)unkoctu. @opmyna Jlamnaca
O06o00meHre 1 CHCTEMAaTH3ais 3HAHUH

89 1o TemMe "ArperaTHbie COCTOSHHS bubmorexa [TOK

P https://m.edso00.ru/0b52575c
BeniectBa. ®azoBbie epexoap”
KonTtponsHas padoTa o Teme
90 "ArperatHble COCTOSIHHS BEIIECTBA bubmorexa IOK
P H ) https://m.edsoo.ru/7dc2a739
®dazoBbIe Iepexoabl"”
DneKkTpu3aius Teil U €€ MPOosIBICHUSL.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYIPOBOIHUKU
ONeMEeHTapHBIN SJICKTPUIYCCKUI 3apsl.

92 3aKkoH COXpaHCHI/I}I an:KT I/I‘{eCKOFl(D) " bubmorera [JOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 Bsaumonericteue 3apsinoB. Todeunsie bubnuoreka [IOK
3apsaasbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmoreka [JOK

9 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Dnekrpuyeckoe nosie. Ero neiictBue Ha

bubmuoreka [JOK

95
BIEKTPUYECKUE 3aps bl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTB AMEKTPUYECKOTO TOJIS.

9 [IpoGuerit 3apsia. Jlunum bubnuorexa [JOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE 110JIE
[ToreHumanbHOCTH

97 NIEKTPOCTATUYECKOTO NoJs. PazHocTh bubnuotexa LIOK

P ’ https://m.edso00.ru/80021447
MTOTEHITNAJIOB M HAMPSHKEHUE
[TorenumansHas SHEpTHS 3apsiaa B
98 aneKTpocTaTndeckoM mose. [lorermman bubmmorera LOK
p ’ https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB ISt Bubnuorexa LTOK
P 1 g https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO MO
[TpunIMn cynepno3uiuu bubnuoreka [JOK

100 .

AJIEKTPUUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK

101 P

CHicHue sazat https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsna. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO IO

103 00Bsémy mmrapa. [lone paBHOMEpPHO Bubmmorexa LIOK

y 13 i P N P https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. Y ciIoBUe paBHOBECUS 3apsAI0B https://m.edso0.ru/32405eab

105 JIMBIEKTPUKH U MOIYIPOBOAHHUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edso0.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpnencarop. D1ekTpo€MKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmiorexa LIOK
A pa. p https://m.edso0.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHUE bubnuorexa [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprusi 3apsHKeHHOTO KOHJIEHCATOpa brmmorexa [TOK
p P A p https://m.edso0.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBr>keHue 3apsiKEHHOM YaCTHUIIbI B bubmuorexa [JOK
OJHOPOTHOM BJIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o001IeHNEe B CHCTEMAaTH3alKs 3HAHUI bubmuoreka [JOK
1o teme "DnekTpuueckoe nosie" https://m.eds00.ru/5752603f
KonTtponpHas padoTa o Teme bubnuoreka [JOK
114
"Dnekrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUA
115 CYIIECTBOBAHUS MTOCTOSTHHOTO bubmmorexa [IOK
yit https://m.edso0.ru/233311b5
ANEKTPUIECKOTO TOKA
bu6mmoreka [JOK
116 14 .H
crounuiu Toka. Hanpsbierne u S/C https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s yJacTKa LIETH. bubnuoreka [IOK
DIEKTPUYECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONIPOTUBIICHUS bubnuorexa [IOK

OJHOPOJHOTO IMPOBOAHUKA OT €Ir0

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JJIMHBI ¥ TUIOIAaAu IMOnepeuIHoro

CeUYeHUs
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
122 Pemerre 3axas https:// m.edso;.I ru/3881b469
123 Pa6ora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemterre sazat https:// m.edso;.I ru/6761bfof
MOTTHOCTH JEKTPUIECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BhIAEIIEMas Ha bubmorexa LOK
https://m.eds00.ru/99750a6f
pesuctope
bu6mmoreka [IOK
126 Peuterre sazas https:// m.edsoc%.I ru/eb72fc24
197 O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE bubnunoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnoreka [JOK
JNIEKTPUYECKOM LIETH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 Pemerre safa< https://m.edsocl)_.[ru/3580b679
bu6nmoreka [JOK
130 MomHOCTS HCTOMHIK TOKA https://m.edso<])_.[ ru/a0ae51d8
131 Kopotkoe 3aMbikanne bubnuorexa [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

https://m.edso0.ru/54615632

132 Konnencarop B 11enu NoCTOSIHHOTO TOKa bubmorexa HOK
A pBl https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edsoo.ru/4410cef0
134 Pemrenue 3amgau mo reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o reme "l[locTosTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agag nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/eb5d4687
O06o01enre 1 cucTeMaTru3aus 3HaHUH
137 o teme "IloCcTOsIHHBIHN 2IIeKTpUUeCKUi Bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o teme bubnuoreka [IOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas mpoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmmorexa [TOK
P . ’ P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTD
DIEeKTPUYECKUN TOK B pacTBOpax u
140 acryiaBax dJEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
®dapanest 115 SIEKTPOTIU3A
bu6mmoreka [JOK
141 i i
DnexTpuueckuit Tok B razax. [lnazma htts://m.eds00.ru/92d92f76
142 ONEKTPUUYECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsI https://m.edsoo0.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuorexa [IOK

TOJYIIPOBOAHHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

144

[TonynpoBoAHUKOBBIE TPUOOPBI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

®uU3NYECKUH IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIM IOCTOSTHHOT'O TOKA MPY NOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit no gpusuke. [Iprumepsl
n3MepeHus (U3NYECKUX BETUUHH MIPH
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3N4eCKUil IPAKTUKYM IO TEME
"N3yyeHrne HEpaBHOMEPHOTO JIBUKEHUS
C LENBIO OIPEIETICHUS MTHOBEHHOMN
ckopocTH"

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

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"
win "HccrnenoBanue 3aBUCUIMOCTH ITYTH
OT BpEMEHH MPHU PABHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TEMe
"M3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" win "M3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYEeCKUH IIPAKTUKYM I10 TEME
"N3yueHne qBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOM I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

ckopocthio" win "UccnenoBanue
3aBHCHUMOCTH TEpHOAa 00palieHus
KOHHUYCCKOI'O MasdATHHUKA OT €Iro
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenune paBHOACHUCTBYIOMIEH CHITBI
MIpH IBKEHUU OpyCcKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBUCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE€ PACCTOSIHUE OT €r0 MacChl"

bubmmoreka [{OK
https://m.edsoo.ru/0b34db84

151

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"UccneqoBanye 3aBUCUMOCTU CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3ydenne
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOUN Yepe3 JErKUil
65oK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepenue ko3P uIieHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PUIHEHTA
3aBucumoctu Frp(N)" nmun
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IIOCKOCTH € IEpEMEHHBIM
K03 dUIIMEHTOM TpeHHs" WK
"N3ydueHne IBUKEHUS TPy3a HA Baly C
TpeHHeM"

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

153

Du3N4eCKUi MPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue yclioBUl paBHOBECHS
TBEPAOIO Tela, UMEIOIIET0 OCh
Bpamenus" win "KoHctpyupoBanue
KpPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCcT!
TBEPJIOTO TeJa, UMEIOLIETO MI0IAb
onops!"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TOpMO3HOMY ITyTH" iy "M3Mepenune
CHWJIBI TSITH, CKOPOCTU MOJIENH
AIEKTPOMOOUJIST ¥ MOIITHOCTH CHITBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue COXpaHeHUs
HMMITYJIbCa IPHU YIPYIrOM
B3aumoaecteun" uiu "N3mepenue
KMHETUYECKOM SHEPTUU TeJa 110
TOPMO3HOMY ITyTH"

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

155

dusnueckuil MpakTUKYM 10 TeMe
"H3yueHune U30TepMUYECKOro Mpolecca
(pexOMEHI0BAHO UCIOJIb30BAHUE
nudposoii 1abopaTopun)" uin
"N3y4yeHne n30X0pHOTo npouecca’ Uiu
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

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

156

DuU3N4EeCKUH IIPAKTUKYM I10 TEME
"N3mepenue yaenpHoN TemioéMKocT"
unu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

OCTBIBaHMS BEIIeCTBA" HIIU
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEH"

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIapEeHUs KUAKOCTEH" Wi
"U3mepeHue yaenbHOM TEIUIOTHI
iaByieHus apaa" win "M3ydenune
CBOWCTB HACBIIIEHHBIX TApOB" MU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3JlyXa M OLIEHKA MacChl IIapoB B
nomMenieHuu". 3mepenue

ko3 durmenTa moBepXHOCTHOTO
HaTSOKCHUS

bu6moreka [IOK
https://m.edsoo.ru/6b1a23b5

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne mpeBpaieHust SHEPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
W3JIy4EeHHs CBETOMOAa" WK
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprkallel KoHaeHcaTop' uim
"Pacripeniennenue pa3zHOCTH
MOTEHIMAJIOB (HANpPSHKEHUS) IpU
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCATOpOB"

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

159

Du3N4EeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEILIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
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COEIMHEHUS PE3UCTOPOB" MU
"N3mepenue yaeabHOTro CONPOTHUBIEHUS
npoBoHUKOB" niu "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

@uU3NYECKUI IPAKTUKYM I10 TEME
"HaGmnronenue anexrponusa" uim
"N3mepenue 3apsiia 0HOBAJIEHTHOTO
noHa" wnu "HMccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COMPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATyphl' WIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH Aroaa"
PesepBusblil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/I?)Zp WS 3HAHWH 10 TEME bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIIEHHE U
162 CI/ICTI;MaTI/ISZII_:I/I}I 3HAHWUH 110 TEME Bubmorexa LIOK
" " https://m.eds00.ru/3149956b
Jnnamuka
PesepBurblii ypok. O00011I€HIE U
163 CI/ICTIe)MaTI/ISZP WS 3HAHWH 10 TEME brbmaorexa IJOK
" 3 " https://m.edso0.ru/0f9752ac
Craruka TBEpAOro Tea
PesepBHeIiil ypok. O000IIEHE U
164 CI/ICTIe)MaTI/IBZP W 3HAHUH 10 TEME Eubmiorexa ITOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PesepBHriit ypok. O600IeHE U
165 cHUCTeMaTH3aIlusl 3HaHUM 110 TEMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1

. bubmmoreka [JOK
166 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbIe MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAaHUH 10 TeME 1 bub6mmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBubiit ypok. O600meHne 1
168 CI/ICTIe)MaTH?,Zp ust 3HaHPII>I'IH 10 TEMeE 1 bubmiorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIE
PesepBubIit ypok. O600meHne u
P P EII bubmuorexa [JOK
169 CUCTEMAaTH3alUs 3HAHUH 110 TeMe 1
" . N https://m.edsoo.ru/3cae6dal
[TocTosIHHBIIN TEKTPUUECKHI TOK
Peseprubiit ypok. O6001IeHNE 1
170 CI/ICTIe)MaTI/I?)Zp us 3HaHPII>I'IH o Teme "Toku 1 bubmorera [JOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmorera [JOK
poBOA ' https://m.eds00.ru/487a8593
MarnutHoe nojie. ['umoreza Ammnepa
BekTop MarHUTHOM MHIYKITUH.
2 [Tpun pnn CYIIEePIIO3H EZK MarHUTHBIX 1 bubmorera [IOK
P UH ynep " . https://m.edsoo.ru/4clabcch
nosiei. JIMHUM MarHuTHOM MHITYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, €€ HapaBJIECHUE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
cHietue sajad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.edsoo0.ru/504e98c7
9 PaGora cunel Jlopenia 1 buGmnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Penterrte sazat https://m.eds00.ru/93617bd9
MarauTHO€E 10JI€ B BEILIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa LHOK
pp > 11ap https://m.edsoo.ru/30ff9608
JTMaMarHeTUKU
OcHOBHBIE CBOICTBA
12 ¢deppomaruetukos. [Ipumenenune bubmorexa LOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemtenne 3ama4 mo reme "MarautHoe bu6moreka [IOK
rosne" https://m.edso0.ru/5b55c307
14 Pemienne 3ama4 mo reme "MarauTHoe bu6moreka [IOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM
15 UH, uu. [loTok BekTOpa MarHUTHOM bubamorera LOK
A, P https://m.edsoo.ru/b3efa0cl
WHIYKIUN
bu6mmoreka [JOK
16 OAC nHayKuH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noie. Toku bubnunoreka [JOK
Dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOIHUKAX https://m.edso0.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6nmoreka [JOK
21 IT JI
PaBiiio Stentia https://m.edso0.ru/bbc22726
22 WNunykruBHOCTh. KaTymika bubnuorexa [IOK
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HUHAYKTUBHOCTHU B LCIH IMOCTOAHHOTO
TOKa

https://m.edsoo.ru/621eae9d

SAsnenue camounaykiuu. J/C

bubmmoreka [{OK

23
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIA KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bubmmoreka [IOK
25 P
CHICHHE 311 https://m.edso0.ru/88f69d2b
26 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HAHUM MO TeMe "DIEKTPOIUHAMUKA" https://m.edsoo.ru/76484025
97 KounTponbnas paborta o teme bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema. CBoOOIHBIE
28 KkosieOanus. ["'apmMoHnueckue bubmmorexa [OK
-Lap https://m.edsoo.ru/7c1db385
KoJie0anust
29 KunemaTtnueckoe u JMHAMHUYECKOE bubnuoreka [JOK
onucanue KojaedaTeIbHbIX IBUKEHUN https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. Boioa
IMHAMHAYECKOr0 OIMUCAHUS
30 rapMOHHYECKUX KOJICOaHUN U3 UX bubmorexa LIOK
p https://m.edso0.ru/e3c99692
SHEPTreTUYECKOT0 M KHHEMAaTHYECKOTO
OITHMCAaHUS
bu6mmoreka [JOK
31 Am OaHuii
TMTYNa 1 basa KoneOammii https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
39 [Tepro ManbIx cBOOOIHBIX bu6nmoreka [JOK

KoJIe0aHNIT MATEMAaTHYECKOTO
MasTHUKa. [lepro cBoOOTHBIX

https://m.edsoo0.ru/e0399319
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KoJIe0aHUN IPYKUHHOT'O MasiTHUKA

33 3aryxaroiue KojaeOaHusl. bubmmoreka [JOK
Brinyxnennsie kosebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubmmoreka [{OK
4 AB
3 TOKOIC0ANIA https://m.edsoo.ru/6add2644
bubmmoreka [IOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorera [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHMM 10 TeMe "MexaHuueckue bubamorera LIOK
https://m.edsoo.ru/eb84182f
KojebaHus"
DNeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIATYIbI
39 3aps/ia KOHJICEHCATOpa ¢ aMIUIMTY 101 bubmorexa HOK
PAA A P A https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B K0OJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B bubnnoreka [JOK
UJeanbHOM KOoJiehaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHuTHbIE
41 KOH}e/)éaHII;SII Boin peHHBIe Bubmmorexa LIOK
' e https://m.edsoo.ru/5e668619
ANIEKTPOMArHUTHBIE KOJIeOaHUs
IIepemeHnHsli TOK. Pesuctop u
42 KOHJIEHCATOP B II€NU IEPEMEHHOTO bubmmorexa [JOK
s peh P https://m.eds00.ru/84836152
TOKa
43 Karyimka HHIyKTUBHOCTH B LIENU bubnuorexa [IOK
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IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 3IEeKTPUUYECKO Lienu

bub6mmoreka [{OK

44
MEPEMEHHOTO TOKa https://m.edso0.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYIHOE U JEHCTBYIOIIEE bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
46 Pe3oHaHC B DiIeKTPHUECKOH €N bubmorexa [TOK
p B https://m.edso00.ru/087506df
bubmoreka [IOK
47 P
CHICHHE 3314 https://m.edsoo.ru/a16836a4
W neanpHerif TpanchopMaTop.
48 HHOI/BBO CTBg ne(be paqa I/Ip bubmorexa [OK
p a » TTEpest 5 https://m.edsoo.ru/f97418ae
MOTpeOICHNE AMEKTPUIECKOI SHEPTUN
DKOJIOTUYECKUE PUCKH TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 KyneTypa ncnoab3oBaHus bubmorexa HOK
YARTYP . https://m.edso0.ru/a6f74d93
ANIEKTPOIHEPT U B TIOBCEAHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 3a/aT https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
O0001IeHEe U CUCTEMATU3 AU
52 3HAHHH M0 TeMe "DNEeKTpOMarHUTHBIE bubmiorexa LOK
" P https://m.edso0.ru/401024a9
KoneOaHus
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKkTepUCTHUKU 3BYKa bubmorexa HOK
YK Aap P e https://m.edso0.ru/138b6f09
Wudpassyk u ynerpassyk. LllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl https://m.edso0.ru/7380038f
bubmmoreka [IOK
7 P
> cHieHHe sajat https://m.edsoo.ru/cfd918bf
58 DNeKTpOMarHUTHbIE BOJIHBI. bubnuorexa [JOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBolicTBa DJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ixaya >1eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX Bubmmorexa [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoOCBsI3U U
61 TeleBuAeHUs. Pagnomokammsi. bubmuoreka [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKpY’Karollen cpeibl
62 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cget. 3aKOH NPSAMOJIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemrenue 3agau Ha npuMEHeHUE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHs CBETa
65 Otpaxenue cera. [1nockoe 3epkaiio. bubnmoreka [JOK
Cdepuueckoe 3epkaino https://m.edso0.ru/a005d2bb
66 [Ipenomnenue ceeta. AGCOTIOTHBIN U bubnuorexa [IOK
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OTHOCHUTEIILHBIN TT0Ka3aTelb
npenomieHus. IlonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHbli yron
[IOJIHOTO BHYTPEHHETO OTPaXXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMeHEHUE

bubmmoreka [{OK

;
6 3aKOHOB OTPAKEHUS M MPETOMIICHUS httos://m.edsoo.ru/49d830a9
cBeTa
Xon nyden B mpusme. Jlucniepcust
. bubnuorexa [JOK
68 cBera. CI0XHBII cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSIHUE U bubmuorexa [JOK
OIITHUECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenne n3o0pakeHUH B TMH3AX U bubnuoreka [IOK
HX CHUCTEMaX. YBeJIMUEeHHE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agau Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C bubmorexa [OK
P ’ yi https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onrTuyeckas cucrema bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenens
73 IPUMEHUMOCTH F'€OMETPUYECKON Bubmiorexa OK
p p https://m.edsoo.ru/cd174a10
ONTHUKU
74 CkopocThb CBETa U METOBI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenius ceera Bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

77 HaOIIO/ICHUST MAKCUMYMOB U bubmotexa [JOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemerre saxas https://m.edsm])_.[ ru/3061de2b
bubmmoreka [{OK
7 Tpumenenne HuTepdepertn https:// m.edsol_.[ ru/668edbc8
bu6mmoreka [IOK
80 Jludpaxis ceera https:// m.edSO(I)_.[ ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOIIOZICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6moreka [IOK
82 Pemerve 3axas https:// m.edsocL).I ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edso0.ru/e9890fe9
bu6mmoreka [JOK
84 Peenne 3anad https:// m.edsoc%.I ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbHas padoTa o Teme bubnunoreka [JOK
«OnTuka» https://m.eds00.ru/82315dd4
I'panuIel IPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 IlocTynatel ciennaabHONW TEOPUU bubnuorexa [IOK
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OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus JlopeHua.
VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM bubnuoreka [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTHEN U
92 MMIYJILCOM PEJISITUBUCTCKON YaCTUIILI bubmorexa HOK
Y P ' https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TETUIOBOE M3TyUEHUE bubmorera [JOK
i https://m.edso0.ru/f54035a5
bu6mmoreka [IOK
o4 3axon cuemerit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubnuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs H HMITYILC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiThl A. T bubnunoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA TS
98 (bf))Toa(p(peKTa "K aCHaHI:“ aHuna" Bu6mmorexa LIOK
0P parHll https://m.edsoo.ru/01ef4556
¢dororpdexra
99 Jasnenue ceeta. Onbithl [1. H. bubmuoreka [JOK
JleGeneBa https://m.eds00.ru/64b4f966
100 BousiHOBBIE CBOMCTBA YacTHII bubnuoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
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https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiinis. JlnmiHa BOJIHBI 1€

. bubnuorexa [JOK
101 Bpoits it pasmephi obnactn hitps://m. edsoo.ru/5df8baf1
JOKATM3AIUH JIBHXKYIICHCS YACTHIIBI
N bubnuoreka [JOK
102 Kopryciy1spHo-BoAHOBOM Ayastism https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnnorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cneuuduka n3amMepeHuii B MUKpOMUPE.
104 CooITng)meHHﬂ Hezn € enéHHSCTeﬁp bubmorexa [IOK
. pes https://m.edso0.ru/65783dec
I'eitzenbepra
bubmoreka [IOK
105 Pewerine rpaguecknx sazas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Peuere pacuribix saja: https://m.edsoo.ru/ee9b3182
KountponsHas pabora no temam: Eu6 1OK
" "o i nonmoTexa
107 OCHOBHU C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyaslu3m
OnBITHI 0 UCCIEAOBAHUIO CTPOCHUS
108 atoma. [ltanerapHas Mozenb atoma bubmorexa HOK
' P A https://m.edso0.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnuoreka [JOK
SHEPIruM aToMa BOJIOpOAA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka [IOK
H3JIy4YEHHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozeins sapa
I'eiizenOepra-MBanenko. 3apsn u
MacCcOBOE YUCIIO sapa. M30TomsL.
PannoakTuBHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/34adasde

114

3aKoH paJlo0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaZM0aKTUBHOCTH HA KUBBIE
opranusmsl. [lozumerpus

bubmmoreka [{OK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HYKJIOHOB B sijIpe.
SAnepubie cunbl. JledekT Macchl sapa.
S nepubie peakuuu. AnepHbie
peakTopsl. [IpoGneMsl ynpapiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SIIEPHOM PHEPTrEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIE0BaHUS DJIEMEHTAPHBIX YaCTHII.
OyHIaMeHTaTbHbIE B3aUMO/ICHCTBUSI.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHOM

Mo ienu. KBapk-rimirooHHas Moaelb
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/l1ac08a5b

117

®usuka 3a npeaenamu CtaHnapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO usnueckoit
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue acCTpPOHOMMHU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU JJIs
00BSICHEHUS IPUPOIBI KOCMHYECKHIX

bubmmoreka [{OK

119
00BEKTOB. MeTObl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIEIOBAaHUN
CoBpeMeHHbBIE ONITHYECKUE
120 TEJIECKONBI, PAIUOTEIIECKOIIBI bubnmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmorexa HOK
p ’ i https://m.edsoo.ru/aac588eb
TIBUJKEHUE
Comaneunas cucrema. CouHiie.
122 CoaHeyHast akTUBHOCTE. MICTOUHHK bubmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
123 XapaKTepHCTUKH. J[marpamma bubmorexa IOK
| PaKcTep . P | https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3 bl II1aBHOM OCIIEN0BATEILHOCTH bubmorexa LHOK
8 8 https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 3BE31.
CoBpeMeHHbIE ITPEACTABICHUS O bubnunoreka [JOK
125
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
126 Tune! ranaktuk. YépHele OLIPEI B bubmorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
SIpax TalakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmoreka [JOK

3akon Xa06na. Teopus bosbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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https://m.edsoo.ru/b3cb766c
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B3phbIBa. PenuktoBoe H3JTYYCHHUC

128

MacmraGHast cTpykTypa Beenennoii.
MeraraiakTuka

bub6mmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acTpOHOMUU

bubmmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue MarHUTHOTO TTOJIS
MOCTOSTHHBIX MAarHUTOB" MJIN
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinum
"N3ydyeHune 3aBUCUMOCTH CHJIbI
Amrepa OT CuJjIbl TOKa" WIn
"OnpeneneHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHUA CHIIbl AMriepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue IBICHUI
3JIEKTPOMArHUTHOW MHIYKIUU'" WIH
"Onpenenenre MHAYKIMU BUXPEBOTO
MarHMTHOTO HosA"

https://m.edsoo.ru/c36658da

133

DuU3NYECKUH IIPAKTUKYM I10 TEME
"UccnemoBanue sIBISHUS
camonHykuu" i "COoopka Moienu
3JIEKTPOMAarHUTHOIO reHeparopa’

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

134

Du3N4EeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue nepruoaa cBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY>KHUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

PuU3N4EeCKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHme SHEPTUH B
MPYXKUHHOM MasiTHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MoCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MepEeMEHHOTO0 TOKa"

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexina" unu "[lomyuenue
M300paKeHus B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

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

139

dusnueckuil MpakTUKYM 10 TeEMe
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEILeCTBa
(Ha mpuMepe KUJKUX JIUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSTHHS
pacceuBaroIIMX JIUH3"

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

140

Du3N4EeCKUN PAKTUKYM I10 TEME
"Habmonenue nudpakuuu,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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https://m.edsoo.ru/8b7ac737

uHTep(EPEHINH U TOJIPU3ALUN
csera"

141

PuU3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0JIe)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢c47

142

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpsHKeHus"

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOAA
1 U3MEPEHHE MOCTOsIHHON Pundepra"

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

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
win "M3ydenue norsiomienus 6era-
YacTHUIl aJTIOMUHUEM"

bubnuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3BE€31HOrO Heba
HEBOOPYKEHHBIM IJIa30M C
HCII0JIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH IS ONPEAEIICHUS
MOJIOKEHHS HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3usa CeBepHOro MoIylapus U
sipkue 3BE3161" nK "Habmronenus B
teneckon JIyHbl, MIaHeT, TyYMaHHOCTE!
Y 3BE3/IHBIX CKOTUICHUN"

O06001IeHre 1 cUCTEMAaTH3AIUS
3HaHUH. Posib pU3KKM 1 acTpOHOMUM B

. . bubnuorexa [JOK
146 SKOHOMMYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM M 3TUYECKOM cepax
JCATEILHOCTH YeJIOBEKa
O06o01enre U cucTeMaTru3arus
147 3HaHui. Posib u MecTo Gpu3uku u bubnuoreka [IOK
aCTPOHOMHHU B COBPEMEHHOW HAYYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o01enre U cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHH MPEJCTABICHUHN O
148 iﬂfﬂqimﬁ Ka TEIHC MHpPa, MECTO bubmorexa HOK
N P pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCKON KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
149 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edso0.ru/4e31b507
151 OO6o01eHre U cucTeMaTu3arus bubmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o001eHne U cucTeMaTu3anus
o " bu6mmoreka [JOK
152 3HaHu# no teMe "CraTtuka TBEpPAOTO

tena"

https://m.edsoo.ru/3cca482e
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HaHUU 110 TeMe "3aKOHbI COXpaHEHUs
B MexamKe" https://m.edsoo.ru/32a4d1a0
O06o01IeHre U CHCTeMAaTH3aIus Eut6 OK

154 3HaHuM Mo TeMe "OCHOBBI htI';I sJ'I/I;Ir%Tee(iigru led440ca8
MOJIEKYJISIPHO-KUHETHYECKOU Teoprn” —— '
O06o01enre U cucTeMaTu3arus Bt OK

155 3HaHUM 1o TeMe "TepMoauHaMMKa. nommoreka L{
e — https://m.edsoo.ru/c63f7¢10
OO6o01enre U cucTeMaTru3arus

156 3HaHUM MO Teme "ArperaTHble bubmuorexa [JOK
COCTOsIHMS BemecTBa. Pa3oBbie https://m.edso0.ru/1d36b5b1
nepexosr"
O06o01enre 1 cucTeMaTru3arus Eu6 OK

157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nosmotexa I
— https://m.edsoo.ru/3bf0def9
O000111eHNE U CUCTEMATU3ALMS Bu6 OK

158 3HaHu# 1o TeMe "TlocTosIHHBIN nommoreka L
SeKTpIYeCKHi TOK" https://m.edso0.ru/71453ee6
O000I11IeHNE U CUCTEMATH3ALIUSI Eu OK

159 3HaHUH 10 TeMe "TOKH B pa3Iu4HBIX nommoteka I
cpenax” https://m.edsoo.ru/3d40077a

160 O06o01IeHre U CUCTEMaTHU3 A bubmuoreka [JOK
3HaHUM no Teme "MarautHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHeiit ypok. O600IIeHNE 1

161 CHUCTEeMaTH3allusl 3HaHUH 10 TeMe bubmotera [JOK
ek TpOMArHHTHAR HHAYKIHA" https://m.edso0.ru/053e2248

162 PezepBHblit ypok. O0o0O1IEHNE U bubnuorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CUCTEMATHU3ALMS 3HAHUU T10 TEME
"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O000IICHNE 1

163 CHCTEMATH3ALMS 3HAHUI 110 TEME bubnmorexa LOK
https://m.edsoo.ru/5e2bb83d
"JJeKTpOMarHuTHbIE KoseOanus"
PesepBubiit ypok. O60011eHNE 1
164 cUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4YecKue U 3JEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHrrii ypok. O0001IEHIE 1
165 CHCTIe)MaTHSZEHﬂ 3HAHUH 10 TEME bubmorexa HOK
" " https://m.edso0.ru/52ad1603
Onrtuka
PesepBusblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
166 CUCTEMATHU3ALINA 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBrl CTO"
PesepBurlii ypok. O00011I€HIE U
167 CI/ICTI;MaTI/ISZp Hst 3HaHPII>I'III 10 TEME bubmorexa LHOK
" B . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBusblil ypok. O000IIIEHHE U
168 CI/ICTI;MaTI/ISE}IIp WS 3HAHWH 10 TEME bubmorexa [JOK
" 1 \ https://m.eds00.ru/1f511654
du3uka aroma
PesepBublit ypok. O600mIeHE U
169 CHUCTEeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK
"®du3uKa aTOMHOTO s7Ipa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTull"
PesepsHeIil ypok. O000IIEHE U
P P N bubnuoreka [JOK
170 CUCTEMATHU3AIHA 3HAHUH 10 TEME

"OneMeHThl acTpoPpU3UKU"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka. Mexanunka, 10 knacc/ Makumies I'.51., Cunskos A.3., O01IecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHepHOE 00I1ECTBO
«M3parenscTBO «IIpocBenieHue

» Gusuka. MonekynspHas ¢pusuka. Tepmogunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO01IEeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «I[PODAY;
AxkrmmonepHoe obmectBo «M3maarensctBo «lIpocBemnienne»

» ®usuka. Konebanusa u Bonnsl, 11 xitace/ Msikumes I'.51., Cunskxos A.3.,
OO6111ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Dnekrpoaunamuka, 10-11 xkmaccsl/ Msikumes I7.5., Cunskos A.3.,
OO611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3marensctBO «IIpocBemnienue

» duzuka. Ontuka. KpanToBas gusmka, 11 kmacc/ Mskumies I'.5., CunsikoB A.3.,
OO61m1ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY; AknimoHepHOE

obmectBo «M3marensctBO «IIpocBemnienue

METOAUYECKHUE MATEPHUAJIbI IS YUUTEJIA
®usuka. Yrnyon€uueiil yposens. 10 kiacc. Metonuueckoe nocobue / A. B.

[Matamuaa. — 2-¢ u31., crepeorurr. — M. : JIpoda, 2020. — 93 c.



®duzuka. YrinyOon€Huslil ypoBenb. 11 kiacc. Metonuueckoe nocodue K
yueOHukam ['. SI. MskumieBa, A. 3. Cunsikoa / A. B. lllatanuna. — 2-e uzg.,

crepeorun. — M. : IIpoda, 2020. — 95 c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

IMopran «Exunoe copepkanue o61ero oopasoBanus» (KoHCTpyKTOp pabounx
nporpamm) https://edsoo.ru/

[Topran «Poccuiickas snekTpoHHas mkoa» https://resh.edu.ru/
NudopManmoHHO-KOMMYHHUKAITMOHHAst 0Opa3oBarenbHas miardopma «Chepym»
(MKOIT «Cdhepym») https://sferum.ru/

bubnmoteka mudpoBoro obpasoBareabHoro kouteHta https://urok.apkpro.ru/

[Topran ®I'BHY «®enepaibHbli HHCTUTYT MEAArOTMYECKUX U3MEPECHUN

https://fipi.ru
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