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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueill mporpammbl BocnuTaHus v Konuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPOQECCUOHATILHON OpPUEHTAIMM, HAIIPABJICHO HA CO3/IaHME YCIOBHUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpaMmme mo ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEAMETHBIM pe3yJbTaTaM OO0yYaloIIUXCs, OCBOUBIIUX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIrIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa cmocoba peanmu3anny  (QU3MYECKOr0 TMpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yudeHus pazzaena (temsl). [Ipu stom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [Ipm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIAETCA PEIICHUIO PacYéTHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaGoparopHoe 00oOpyaoBaHUE ISl YYEHUUYECKHUX MPAKTUUYECKUX pPadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON /IESTENIbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOATrOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHM 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC U JUISI MPUHATHS MPAKTUYECKUX DEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKnx OSKCIEPUMEHTOB, aHaliM3a ¢ HUHTEepOpeTanuu  HHpopMaIuu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3ydenue ¢puszuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYHUTENb JeJIaeT BBIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). ['unoreza. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwibl TOKAa M HAaNpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue pBmXeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpallleHHs KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproTOHA 111 MatepraibHOM TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT Treorpaduyeckod MmUpPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuina CONpOTUBICHUS TPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MOPUIOKEHHBIX K  Tely CHI ¢
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bpl O HE3aBUCHUMOCTH BpPEMEHM JBHKEHUS Opycka IIO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpAoe Teno. I[locTtymatenbHOe M BpalaTeabHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBUI paBHOBECHS TBEPAOTO TeNa, MMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmiynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHaIbHbIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANIbHBIE CWibl. lloTeHIManbHas >Heprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUU.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHne sHepruu Teia Mpu COBEPIICHUU PAOOTHI.

B3anMHble TpeBpallleHUs] KUHETUYECKOW M IMOTEHUUATbHOW SHEPIrHil mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nMmimymnbca Tena 1o TOpMO3HOMY MYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3Mepenne KUHETUYECKOW SHEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOI MeopUl.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOEe oOocHOBaHue. [luddysus. bpoyHoBcKkoe nBmkeHue. XapakTep ABUKCHUS
Y B3aUMOJCHUCTBUSA YAaCTUI[ BemlecTBa. MOAEIM CTPOEHHS Ta3oB, XKUJIKOCTEUW H
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
Temneparyp Lleabcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3akon Jlamerona. M3omporueccsl B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHre HAaHOMAaTEPHAIIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmonenue u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne wW30TEpMHUUECKOro Impolecca (PEKOMEHIOBAHO HCIOIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKONU CHUCTEMBI. BHeNIHME n BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJANHAMUYECKON CHUCTEMbl KaK CpEJHHE 3HAYEHHUS BEIUYMH, OMHCHIBAIOIINUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mogens uIeaIbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 1y BHyTPEHHEN SHEPrUr OJHOATOMHOTO HJIE€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KonmuyecTBa TEIUIOTHI TpW  Temionepenade. I[lonstue o0
aanabaTHOM mpolecce.

IlepBeii1  3aKkOH TepMOAMHAMUKU. BHyTpeHHsas odHeprus. KomudecTso
TEMJIOTI W paboTa Kak Mepbl W3MEHEHMs  BHYTPEHHEW  DHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOH CHUCTEMBI IPOXOAUT
eAMHCTBeHHAas aanadara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAWHAMHKH [JJI HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJOAHOro Tena K 6ojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHnyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: XOJIOJWIbHUK,
KOHJUITMOHEp, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENHd, NapoBas TypOWHA,
[OJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOHOB C
MCITIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA TS
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl IpU ainadaTUYECKOM PAaCIIUPEHUH.

Bo3aymiaoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomul, npakmuKym.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexooul.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH YW JABJICHUSI HACBIIMIEHHOr'O Mapa OT TEMIIEPATYyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauM3auus. YJelbHas TEIUIOTa IIJIABJICHUS.
CyOnumarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpeHrie. AHTApMOHHU3M TEIUIOBBIX KOJIeOAaHWN YacTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnspusle siBneHus.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npaKkmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korpduiirieHTa TOBEPXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsa. JluHuwm
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUUATOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan snexkTpocTaTuyecKkoro nojs. CBA3b HANPS)KEHHOCTH TOJS U Pa3HOCTU
MOTEHIMANIOB i  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEpPHO 3apspKeHHOro mo o0wéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANPsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIe. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BEUIECTBA.

Konpencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIEKTPOMETpA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika U pa3psaakKa KOHJIEHCATopa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3yueHne npoTekaHus TOKa B LENH, COJAEPKAIlIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DIEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUYECKON IHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COTMPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0OsI coenMHeHUsT UICTOYHUKOB Toka, D/[C Gatapei.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTA CHJIBI TOKA OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTb
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana.Monnus. [Tnazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JaMIIbl, BJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: U0,
TPAH3UCTOpP, (POTOAMOM, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl n3Mepenus: GU3NIeCKUX BEIUYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usukum yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepoosua, ux rpapuku U cBoiicTBa. TpuroHomerpuueckue ¢ yHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYXKAIOUIEH cpeibl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOIN, BOJAOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsHble JIaMIIbl, T0JIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

11 KIJACC

Pa3znen 4. JiaekTpoanHaMuKa.

Tema 4. Macnummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIeW. JINHUM MarHUTHOM WHAYKIIUU.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM moJie. PaGoTa cuibl Jlopenna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUs CHIIbI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAykuuu. 3aKOH JJIEKTpOMarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe snekrpuueckoe nosie. Toku Pyko.

OJC uHAYKIMU B MNPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: WHAYKIHOHHAsS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarenpHas cucrema. CBOOOHBIC KOJICOAHNS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTUYECKOT'0 OIUCAaHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIC KoeOanus. Pe3oHaHc.
PezonaHncHas xpuBas. BiusgHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericMorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne kojeOaHui Trpy3a Ha MACCHBHOM TMIPYKHHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomot, nPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXaOIUX KOJIEOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTUTY0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA M HANPSOKEHUS MPH pa3iuyHou (dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpancopmatop. IlpomsBonactBo, mnepegadya U MOTpeOIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXaroUMX IEKTPOMArHUTHBIX KOJIEOaHUIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
pesioMIIeHUE, MO pu3anus, Tudpakius, “HTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTesb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ducnepcusi cBera. CioxHBIA cocTaB OeIoro CBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUUYecKOr JTUH3bI OT €€ T€OMETPUU U OTHOCUTEIIBHOIO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCIoBHEe HAOIIOACHHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOECKIMOHHBIA ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJLIECIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIIEKTPA.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBUCHUMOCTH (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue u uccnenopanue qudpaKkImOHHOTO CIIEKTpa.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHIIbL. DHEPIUs
MTOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTUIl (TIO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPrUs U UMITYJILC (OTOHA.

dotorpdext. Onbitel A. I'. Croneroa. 3akonbl porodddekrra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakawIllyro mnoBepxHocTh). OmbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneuuduka n3mepennii B Mukpomupe. COOTHOIIEHHsI HEONpeenEéHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHenTHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenne nocrosHuo# [Inanka Ha ocHOBE uccienoBanus gotodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEeKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio aapa. M3otomsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT macchl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConHeunasi akTuBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpoeHHUe
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

Macmra0bnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Cnoco6b1 u3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCICAOBAHUN  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus COJIEp KaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMUM B HSKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GPU3NUECKONW TEOpUrd B POPMUPOBAHUU MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIETb, H3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHM3Mbl OOpAa30BaHMSI KPUCTAJUIMYECKONW PpEETKH, CIEKTPAIbHBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJAHEI'O OBIIEI'O ObPASOBAHUAJIMYHOCTHBIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpenmera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, pacHIupeHue >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOT0 00IECTBAa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aUMOJECHCTBOBATH C  COLUUAJIbHBIMM HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIECHUE K IOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIIETO (PU3NUECKOI HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUU B OKPYXKAIOLIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE JeiiCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PACCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh H  BBIIOJHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KIIFOYEBHIMHU MOHITHSIMUA W METOJAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHUJAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3Y €€ peIIeHWs, HaXOAuTh apryMEeHThl  JUIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMU TONY4YEHHUS WH(POpMAIUU (PU3NYECKOTO COACp>KaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEp)KaHMs B PA3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATENIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY W METOJIbl COBMECTHBIX JNEHCTBUM C Y4ETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpellesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA M AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO APYIUIMU B 00JACTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJE€Th HABBIKAMU T[IO3HABATEJIbHOW peduieKkcUuM KakK OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mponecCcc MAOCTUIKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI I10

dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSBIATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHDBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJjb U MECTO (PU3MKU B COBPEMEHHOM HAay4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MpEACTABICHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOO/JIHOE TmajeHue, alCoNITHO yhpyras aegopmarusi, aOCOITIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHSI, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOTrO Teja), MpU ITOM HUCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO JABMIXKEHUS M KOHIIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHMHU B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIOJIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHECHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NEepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, T[OTCHIMalbHAasi »JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmainvd MPYXKUHBI, KOJUYECTBO TEILJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus HJIEaJTHbHOrO OJIHOATOMHOrOrasza, paboTra uJealbHOro rasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEIS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUUYECKOTO T10JI,
HaIpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO 11apa B
BAKyyM€ U B JHDJICKTPUKE, NOTECHLUHAT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWjla, CHWJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C II0CJIEI0BATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUKEHHUE, Nuddy3us, ncrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DPU3MUYECKOW BEJIMYUHBEI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
WCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJTM3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolmed TpPeOOBaHUSIM  3aJauH,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUI C OTIOPOI Ha U3YUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJIOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHbOpMAaLK, TOJYYEHHOW U3 PA3NIUYHBIX HCTOUYHHUKOB, KPUTHUUECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUM B Mpoliecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIIEMBI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJVNHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl DJJIEKTPOAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IHenu CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHUIUN
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MO, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIHUH, SHEPrus MArHUTHOTO MOJs
IPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI HWMITYJIbC, IIOJHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3aps] spa, SHEPTUs CBA3H SAPa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTpaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JIopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHNUS,

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUI
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JUIsi OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUHU JOCTHXKCHUU



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE WH(OPMALMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C KCIOJHEHHEM pa3IUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIier nmpodhecCHOHAIBHON IeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5



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

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3UMYECKUN ITIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
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
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

10 KVIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

®uznka — pyHaaMeHTaIbHas
HayKa O IIPHpoJIe

bubnuoteka [{OK https://m.edsoo.ru/1beef346

Hayunsb1it MeTo1 mo3HaHus U
METO/Ibl UCCIIETOBAHUS
(bUBUYECKUX SIBJICHUHN

bubnuoteka [{OK https://m.edsoo.ru/3a7fde29

OKCIEPUMEHT U TEOPHS B
mporecce Mo3HaHUS
npuposl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE

bu6mmoreka [IOK https://m.edsoo.ru/34c49931

CriocoOb1 M3MEpEHUS
(bMBUYECKUX BETMYUH

bu6moreka IIOK https://m.edsoo.ru/ca2def03

AOcomroTHasg u
OTHOCHUTEJIbHAS TTOTPEITHOCTH
M3MEpEHUH (PU3NICCKUX
BEJMYHH

bu6mmoreka LIOK https://m.edsoo.ru/7f18fda3

MopenupoBanue B (pu3uKe.
Ponb u mecTo ¢usuku B
(hopMUPOBaHUHU COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPa, B
MPAKTUYECKOU JIeATETbHOCTH
moaen

bubnuoreka I{OK https://m.edsoo.ru/eabbdedl

MexaHu4ecKoe JIBIKEHHE.

bubmuoteka I{OK https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Cucrema orcuerTa.
OTHOCHTENBHOCTh
MEXaHHYECKOTrO JABIIKECHMSI.
[Ipsimast u oOpaTHast 3aa9n
MEXaHHKHU

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MIPOEKIIMH Ha OCHU KOOPHMHAT.
Tpaexropus. [lepemenienue.
Ckopoctb. Ux mpoekuuu Ha
OCH KOOpPJIUHAT

bubnuoteka [{OK https://m.edsoo.ru/30a108a5

PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHUE.
I'paduueckoe onmcanme
PaBHOMEPHOTO
MPSMOJIMHENHOTO JABMXKEHUS

bu6mmoreka [IOK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMereHnii u
ckopocreid. Pemenue 3agau

bu6mmoreka IIOK https://m.edsoo.ru/761d18aa

11

HepaBHoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

bu6mmoreka LIOK https://m.edsoo.ru/a99549a7

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO IBUYKCHHUSI
C IOCTOSIHHBIM YCKOPEHHEM

bubmuoteka I{OK https://m.edsoo.ru/b7560bbf

13

CBo0OoHOE MaIeHHE.
Yckopenue cBOOOIHOTO
najicHus. 3aBUCHMOCTh

bubmuoteka I{OK https://m.edsoo.ru/f738109¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX
rpaduKu

14

JIB>xeHue tesa, OpoIIeHHOTO
IO/ YTJIOM K TOPU30HTY

bu6mmoreka LIOK https://m.edsoo.ru/71cbb4f5

15

KpuBosmmHeliHOE nBUXKEHNE.
JIBM>KEHHE 10 OKPYKHOCTH.
VYrnosas v IMHEWHAs
ckopocts. [lepnoa u gacrora.
IleHnTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

bubnuoteka [{OK https://m.edsoo.ru/33196fbe

16

Pemenue 3agau

17

KonTponsnas pabora Nel no
teme "Kunematuka"

bu6mmoreka [IOK https://m.edsoo.ru/1242f32e

18

[TepBriif 3akoH HproTOHA.
HNueprmanbHble CUCTEMBI
otcuéta. [IpuHumn
OTHOCHTEIbHOCTH I amniies.
HeunepuuanbHubie cUCTEMBI
oTcuéra

bu6mmoreka LIOK https://m.edsoo.ru/5a9e4a64

19

Cuna. PaBHOAeMCTBYIOIIIAS
cuna. Bropoii 3akoH
Hrrotrona. Macca

bubnuoreka [{OK https://m.edsoo.ru/141d3837

20

B3aumopeiictBue Te.
Tperuii 3akoH HeroToHa

bubnuoteka I{OK https://m.edsoo.ru/57dba505

21

[IpuHUMD cynepno3unuu Cuil.
Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHOB

bubmuoteka I{OK https://m.edsoo.ru/bdf997fb



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

Hrrotona

22

3aKOH BCEMHPHOTO
TATOTEHUS. DKBUBAJIEHTHOCTD
IPaBUTALlMOHHOW U HHEPTHOMN
MaccChl

bu6mmoreka IIOK https://m.edsoo.ru/9aba2b0a

23

Cuna TsKEeCTH M YCKOpEHHUe
CBOOOJHOTO NaICHUS

bu6mmoreka LIOK https://m.edso00.ru/22757f26

24

JIBuKkeHre HeOECHBIX Te U
UX UCKYCCTBEHHBIX
cnyTHHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
3axonsl Keruiepa

bubnuoteka [{OK https://m.edsoo.ru/11abfa0a

25

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

bubnuotexa [{OK https://m.edsoo.ru/0Oae2cd84

26

Cuna tpenus. [Ipupona u
BUJbI CWJI TpEHHUS. J[BUKEHUE
B XKHUJIKOCTH U Ta3e C yUETOM
CHUJIbI COTIPOTHUBJICHUS CPEJIbI

bu6moreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo0.ru/2ch29676

27

Pemrenne 3amau Ha aBUKEHUE
TEJI II0J NEUCTBUEM
HECKOJIbKUX CHII.

28

Pemrenne 3amau Ha ABMOKEHHE
TEN IO IEHCTBUEM
HECKOJIbKUX CHJI

29

JlaBneHue.
I'mapocraTuyeckoe naBieHUE.
Cuna Apxumena

bubnuoteka I{OK https://m.edsoo.ru/a28aa7ad

30

YpasHenue bepuymm s

bubnuoteka I{OK https://m.edsoo.ru/f30f43b6



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/1fa86499
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/f30f43b6

UJIeaIbHOMN KUIKOCTU

31

AOGCOTIOTHO TBEPIOE TEIIO.
[TocrynarensHoe 1
BpallaTeIbHOE JIBUKCHUE
TBEPAOTO Tela

bubnuoreka I{OK bubaunoreka IJOK
https://m.edsoo.ru/2b95d57¢e

32

MoOMEeHT CHIIBI OTHOCUTEIBHO
ocu Bpaiienus. [1neqo cubl

bubnuoteka [{OK https://m.edsoo.ru/653d3459

33

CnosxeHue Cui,
MPUIIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECHUS
TBEpAOTO Tena. Bubl
paBHOBECHS

bubnuoteka [{OK https://m.edsoo.ru/9aa79a7d

34

Pemrenue 3agau

bu6mmoreka IIOK https://m.edsoo.ru/dclcaacO

35

Kontponbras padota Ne2 no
teme "lunamuka. CtaTuka
TBEpAOro Tena"

bu6moreka [IOK https://m.edsoo.ru/9f5a574c

36

Nmnynbc maTepuaibHOM
TOYKH, CUCTEMBI
MaTepHuaIbHBIX To4ekK. LleHTp
Macc CHUCTEMBbI
MaTepHUaTbHBIX TOYCK.
Teopema o ABMKEHUU LIEHTpA
Macc. YIpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

bubnuoteka I{OK https://m.edsoo.ru/4bb8294b

37

I/IMHYJ'ILC CHUJIBI 1 UBMCHCHHC
HUMITyJIbCa TCJIaA. 3aKkoH
COXpaHCHUSA UMITYJIbCA.
PeakTuBHOE ABMKEHHE

bubmuoreka I{OK https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

38

MoMeHT uMIynbca
MaTepUaAIbHON TOUKH.
[IpencraBnenue o
COXpPaHEHUU MOMEHTA
HMITYJIbCA B IEHTPAJIBHBIX
MOJIAX

bu6mmoreka LIOK https://m.edsoo.ru/d6532eb9

39

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/f7706d63

40

PaboTa cuibl Ha ManoM U Ha
KOHCYHOM IEPCMCIICHUU.
I'padmueckoe npeacraBneHne
paboThl cuibl. MOIHOCTH
CHIJIBI

bubnuotexa [{OK https://m.edsoo.ru/913974c7

41

Kunernueckas sneprus.
Teopema 06 n3MEeHEHUH
KUHETUYECKON SHEPTUU
MaTepuaabHON TOUKHU

bu6mmoreka IIOK https://m.edsoo.ru/9a5e2e74

42

TloTenmansHEIE 1
HEMOTEHIUAJIbHEIE CHIIBL.
[ToTreHumanpHas SHEPTHsL.
Bropas kocmuueckas
CKOPOCTH

bu6mmorexa LIOK https://m.edsoo.ru/554bafcc

43

Tpetbs kocMuyeckas
cKOpocTh. CBsA3b paboThI
HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHHEM MEXaHUYEeCKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bubnuoteka I{OK https://m.edsoo.ru/f57b4e01

44

KonTtposnsHast padota Ne3 mo

bubmuoteka [{OK https://m.edsoo.ru/474e7cda



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/474e7c4a

Teme "3aKOHbI COXpaHEHUS B
MexaHuke"

45

@u3NYEeCKU NPAKTUKYM 110
teme "U3yduenue
HEPaBHOMEPHOTO JIBUKEHHUS C
LEJIBIO ONPENEICHUs
MTHOBEHHOM ckopocTh"

bubmunoreka LOK https://m.edsoo.ru/f6292f5f

46

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue yckopeHus
IIpY IPSMOJIMHEHOM
PaBHOYCKOPEHHOM JBHKEHUU
10 HAaKJIOHHOM INTOCKOCTH"
nmym "HccnenoBanne
3aBUCUMOCTH IIyTH OT
BPEMEHU NIPU
PaBHOYCKOPEHHOM
NBIKEeHUN"

47

DuU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue ycKkopeHust
CBOOOIHOTO ITafileHus" Win
"N3ydyeHue IBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka LIOK https://m.edsoo.ru/d1ea2402

48

Ou3nyecKuii MPakTUKyM 10
teMe "M3ydueHue ABUKEHUs
TeJa Mo OKPYKHOCTH C
MOCTOSTHHOM 110 MOAYIIO
CKOPOCTHIO" MIIH
"ccnemoBanue 3aBUCHMOCTH
nepuoja ooparieHus

bubnuoteka I{OK https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

KOHHYECKOTO MasiTHUKA OT
ero napamerpon"

49

@u3NYeCKU NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HHKAIOIIHNX B TIPY)KUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmaruu' wim
"U3yueHue MBUKEHUS
CUCTEMBI TeJI, CBSI3aHHBIX
HHUTBIO, IEPEKUHYTOMN Yepe3
nérkuii 6;10K"

bubnuotexa [{OK https://m.edsoo.ru/b55b81al

50

®u3nYeCcKUil NPAKTUKYM 110
teme "M3mepenue

ko3 durmenta TpeHUs MO
BEJIMYMHE YIII0BOTO

ko3 durmenTa 3aBUCUMOCTH
Frp(N)" wm "HccnenoBanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM TIOCKOCTH C
MIEPEMEHHbBIM

ko3 durmenTom TpeHus"
iy "M3yueHue IBUKEHUS
rpy3a Ha Bally C TpeHUeM"

bu6mmoreka LIOK https://m.edsoo.ru/b83b1607

51

®u3nUecKuil NPAKTUKYM 110
teMe "H3mepenne
PaBHOAEHCTBYIOIIEN CUJIIBI
MIpH IBIDKEHUU OpycKa Mo
HaKJIOHHOH INIOCKOCTH" WIIH

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



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

"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BpEMEHU
JBUKCHHS OpyCKa 1o
HAaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHO€ PacCTOSIHUE OT €ro
macchl”

52

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
YCIOBHI paBHOBECHS
TBEPAOIO Tena, UMEIOIIET0
OCBh BpallleHUs" UIn
"KonctpyupoBanue
KPOHIUTENHOB M pacy€T CUII
ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPIOTO
T€Na, UMEIOIIEro IUIOIAlb
ornopsI"

bu6mmoreka [IOK https://m.edsoo.ru/4a04f4f7

53

®uU3NYECKUH TPAKTUKYM I10
teme "M3MepeHue umiyibca
TeJia 1o TOPMO3HOMY IyTH"
uinu "M3MepeHne Cuiibl TATH,
CKOPOCTH MOJEIN
ANIEKTPOMOOUIISI 1 MOIIIHOCTH
cuibl Taru" wim "CpaBHeHHE
W3MEHEHUS UMITYJIbCca Tela C
HMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHuUs
HMMITyJIbCa IPHU YIPYroM
B3aMMOJECICTBUN" WIIH

bubnuoreka I{OK https://m.edsoo.ru/856fh28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

"N3mMepeHne KHHETH4EeCKOU
SHEPIUH Tella 10 TOPMO3ZHOMY

nyT"

54

Pa3BuTune npenacraBieHui o
npupojie TerioTel. OCHOBHBIC
noJioxxenust MKT.

Hudodysus. bpoyHosckoe
JBHUKCHUEC

bu6mmoreka LIOK https://m.edsoo.ru/b0a4445f

55

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
Xapakrtep ABUKEHUA U
B3aMMOJEHCTBHSA YaCTHI]
BEIECTBA

bubnuoteka [{OK https://m.edsoo.ru/c44d02e2

56

Macca u pazmepbl MOJIEKYJT
(atomoB). KonmnuecTBo
BeniectBa. [locrosHHas
ABoraapo

bu6mmoreka IIOK https://m.edsoo.ru/c5b72ab7

57

Temneparypa. TemioBoe
paBHoBecue. [lkana [{enscus

bu6mmoreka LIOK https://m.edso00.ru/0070d493

58

Pemrenue 3agau

bu6mmoreka [IOK https://m.edsoo.ru/1531aba5

59

Wneansupiii ras. 'a3oBbie
3aKOHBI

bubmuoteka [{OK https://m.edsoo.ru/1deb2367

60

YpaBuenue MeHieneena-
Knaneiipona. Pemienue 3a1au

bubnmuoteka I{OK https://m.edsoo.ru/8d12¢328

61

AOGcomoTHas TeMIepaTypa.
3akoH JlanbTOHA

bubnuoteka I{OK https://m.edsoo.ru/14e02d1f

62

H3omporeccel B naeanrbHOM
rase ¢ MoCTOSHHBIM

bubmuoteka [{OK https://m.eds00.ru/68878d51



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
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KOJINYCCTBOM BCIICCTBA

63

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa,
M30X0pa, n3obapa

bu6mmoreka LIOK https://m.edsoo.ru/1344327b

64

OcnoBHoe ypaBHenne MKT

bubmnoreka LIOK https://m.edsoo.ru/c8094721

65

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/10265a05

66

CBs13b aOCOTIOTHOM
TeMITepaTypbl
TEPMOJAMHAMUAYECKO N
CUCTEMBI CO CpeaHEN
KUHETHUYECKON dHEprueu
MOCTYNATEIbHOTO TEMIOBOTO
JIBIDKEHUS €€ YaCTHIL

https://m.edsoo.ru/c38af875

67

O06001enne u
cUCTeEMAaTU3aLys 3HaHUH 110
teme "OcHoBel MKT"

bu6mmoreka [IOK https://m.edsoo.ru/09d12fd8

68

KonTtponbras padota Ne4 o
teme "OcHoBbl MKT"

bu6mmoreka LIOK https://m.edsoo.ru/13adad59

69

TepmonnHamuueckas
cucreMa. 3a/laHie BHEIIHUX
ycnoBuit as TJI cuctemsl.
Buemnue u BHyTpeHHUE
napameTtpsl. [Tapamerpsr T/]
CUCTEMBI KaK CpeJIHuE
3HAYEHUsl BEJIUYMH,
OIIMCHIBAIOIIUX €€ HA
MHMKPOCKOIIMYECKOM YPOBHE

bubnuoteka I{OK https://m.edsoo.ru/5f8d38a3

70

Hynesoe nauano

bubmnoteka [{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

TCPMOJUHAMUKHU.
Camonpou3BojbHas
penakcanusa T/l cucteMsl k
TEIIJIOBOMY PaBHOBECHIO

71

Moenb UeaIbLHOTO Ta3a B
TEPMOJAVHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU MOJIETN

bu6mmoreka LIOK https://m.edsoo.ru/29355001

72

YpaBHenue Menpeneena-
Kitaneiipona u BeIpakeHHe
JUIsl BHYTPEHHEN SHEPTUH

bubnuoteka [{OK https://m.edsoo.ru/bal178d0

73

Bripasxkenue 11 BHyTpeHHEH
SHEPrUU OJJTHOATOMHOTO
WJICATIbHOTO Ta3a.
KBasucrarnueckue u
HECTAaTUYECKUE MPOLECCHI

bubnuoteka [{OK https://m.edsoo.ru/ac5cacl5

74

DneMeHTapHas padoTa B
TEPMOIMHAMHUKE.
Berauciienue paboThl 10
rpaduky npouecca Ha pV-
Irarpamme

bu6mmoreka LIOK https://m.edsoo.ru/741d5738

75

Temonepenaua kak crnoco0
W3MEHEHUs BHYTPEHHEN
sneprun T/] cucremsr 6e3
COBEPIICHHS pabOTHI

bubmuoteka [{OK https://m.edsoo.ru/3d734561

76

Konsexkius,
TEIJIONPOBOJHOCTb,
W3IIy4eHHE

bubnuoteka I{OK https://m.edsoo.ru/157b54cd

77

KoanyecTBO TEILIOTHI.
TermnoéMKoOCTh Tea.

bubmuoteka I{OK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenbHas U MOJIApHAas
TEIIOEMKOCTH BEIIIECTBA.

VY nenbHas TEIIIOTa CrOpaHus
TOILIMBA

78

Pacuét xommuecTBa TEMIOTHI
MIpU TEeIUIonepeaaye

bubmuoreka L1OK https://m.edsoo.ru/1db5ad4e

79

Ilousitre 00 agnadaTHOM
npouecce. [lepBbril 3aKk0H
TepMOI[I/IHaMI/IKI/I

bubnuoteka [{OK https://m.edsoo.ru/d8098824

80

KonunuecTBo TEMmoTh 1
paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHe# sHepruun T/]
CUCTEMBI

bu6mmoreka IIOK https://m.edsoo.ru/b047alcd

81

Bropoii 3akoH
TEPMOJIUHAMUKY IS
PaBHOBECHBIX U
HEPaBHOBECHBIX MTPOLIECCOB.
HeobpaTtumocTs IpupoIHBIX
MIPOLIECCOB

bu6mmoreka LIOK https://m.edsoo.ru/c6f4f464

82

[TpunIUIB AEHCTBUA
termioBbIX MarmuH. KIT/I.
MakcumanbHOE 3HAaYCHUE
KIIA. Huxn Kapuo

bu6mmoreka LIOK https://m.edsoo.ru/2e945513
bubnuoteka I{OK https://m.edsoo.ru/fe3857b9

83

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/b3efal8b

84

DKOJIOTHYECKHE ACITEKTHI
HMCMOJIb30BAHMS TEIJIOBBIX
nBurareieii. TemnoBoe
3arpsI3HEHUE OKPYKaroLen
cpeapl

bubmuoteka [{OK https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
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

85

Pemenue 3amau

bu6nuoreka [{OK https://m.edsoo.ru/c8c70432

86

O0o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
teme "TepmoauHaMuka.
TemnmoBsle MaIMHBL"

bu6mmoreka LIOK https://m.edsoo.ru/28d62b3f

87

KonTtposnsHast padota Ne5 mo
teme "TepmoguHaMuKa.
TenoBbie MamHb"

bubnuoteka [{OK https://m.edsoo.ru/1b6e26¢c5

88

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne u
KHTIeHne. Y ienbHas TeIIoTa
napooOpa3oBaHUs

bu6mmoreka LIOK https://m.edsoo.ru/6f8e6777

89

Hacwimennsie u
HEHACBIIIEHHBIE TApPhI.
KadgecTBeHHas 3aBUCHMOCTh
IUIOTHOCTH M JJaBJICHHUS
HACBIIIEHHOTO T1apa OT
TeMIepaTyphbl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIILIEHHOTO Tapa.
3aBUCUMOCTb TeMIIEpPaTyphl
KUTICHHUS OT JaBJICHHUS B
JKHJIKOCTH

bu6mmoreka LIOK https://m.edsoo.ru/f5¢17d02

90

BrnaxxHocTh Bo3/myxa.
AOconroTHas 1
OTHOCHUTEIBbHAA BIAXKHOCTH

bubnuoteka [{OK https://m.edsoo.ru/30ebbb79

91

Pemenue 3amau

bubnuoteka I{OK https://m.edso0o.ru/18e95ff3

92

TBépnoe Teno.
Kpucrannuueckue n

bubmuoteka [{OK https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
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

amMopdHbIe Tena.
AHU30TpOINUS CBOICTB
KpHUCTAJIJIOB

93

IInaBnaeHue u
KpUcTajuin3anus. Y aenpHas
TEIUIOTA IIaBJICHHS.
Cyo6numariust

bu6mmoreka LIOK https://m.edsoo.ru/6ee91e9f

94

Hedbopmaruu TBEpAOTO TENA.
PactskeHue u cxxaTue.
Cneur. Moayns FOHra.
[Ipenen ynpyrux
nedopmanuit

bubnuoteka [{OK https://m.edsoo.ru/dalaab10

95

TennoBoe pacmmpeHne
KUJKOCTEH U TBEPABIX TEIL.
AHTapMOHHU3M TEIJIOBBIX
KOJIEOaHUI YaCTHI] BEIIECTBA

bu6mmoreka IIOK https://m.edsoo.ru/7ba5edf2

96

[IpeoOpazoBanue >HEPTUU B
(ha30BBIX Mepexoax

bu6mmoreka LIOK https://m.edsoo.ru/97a0672f

97

YpaBHEHHE TEIJIOBOTO
OaslaHca

bu6mmoreka LIOK https://m.edsoo.ru/ab1521fh

98

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/8ab7f40d

99

IloBepXHOCTHOE HATSKEHUE.
KanunspHele sBieHus.
JlaBjieHHE 1101 UCKPUBIIEHHON
IIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca

bubnuoteka [{OK https://m.edsoo.ru/b42f1f97

100

O060011IEHNE U
CUCTEMATU3AIMs 3HAHUHN 110

bubmuoteka [{OK https://m.edsoo.ru/0b52575¢



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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

Teme "ArperaTHble
COCTOSIHUS BEILECTBA.
®da30BbI€ M1Epexobl"

101

KonTtposneHast padota Ne6 mo
Tteme "ArperaTHble
COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoap"

bu6mmoreka LIOK https://m.edsoo.ru/7dc2a739

102

@u3NYEeCKU NPAKTUKYM 110
teme "U3ydyeHune
M30TEPMHUECKOTO Mpoliecca
(pexomMeHI0BaHO
HCIIOJIb30BaHKUEe UG POBOH
naboparopun)" uiu
"N3ydyeHrne n30X0pHOTo
npouecca" nnu "N3yuenne
n3o0apHOro mporecca’ wim
"IIpoBepka ypaBHEHUS
cocrosiHus"

bubnuoteka [{OK https://m.edsoo.ru/e0fe7e07

103

®U3NYECKUH TPAKTUKYM I10
teme "M3Mmepenue yuenbHoi
TEINIOEMKOCTHU'" MIIN
"HccnenoBanue npoiiecca
OCTBHIBaHHMS BEIleCTBA" MIIH
"HUccnenoBanue aguabdaTHOTO
npouecca" unu "M3yuenue
B3aMMOCBSI3U PHEPTUU
MEKMOJIEKYISPHOTO
B3aHMOJICHCTBHS U
TEMIIepaTypbl KATICHUS

bubnuoteka I{OK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

JKUaKocren"

104

Pu3NYECKU NPAKTUKYM 110
teme "U3ydyenue
3aKOHOMEPHOCTEH UCIIapEHUs
xuakocren" wim "M3mepenne
YAEIbHOW TEIUIOTHI
TJIaBJICHUS JbAa" UITH
"N3y4yeHne cBONCTB
HACBILLIEHHBIX MMapoB" WK
"U3mepenue abCoMOTHON
BJIQYKHOCTH BO3/yXa U OIIEHKA
MAacchl TapoOB B MOMEIICHUN".
N3mepenue korddunmrenta
MMOBEPXHOCTHOTO HATSKEHUS

bubnuoteka [{OK https://m.edsoo.ru/6b1a23b5

105

DJIeKTpU3aIus Tel U e€
MPOSABJICHUS. DIICKTPUUECKHUI
3apsn. JBa Buma
ANEKTPUYECKUX 3apsI0B.
[IpoBOAHMKH, TUITIEKTPUKH U
MTOJTYTTPOBOAHUKHU

bu6mmoreka IIOK https://m.edsoo.ru/laff445f

106

DJIeMeHTapHbIN
ANEKTPUUECKUH 3apsl. 3aKOH
COXPAHEHHUS ANEKTPUYECKOTO
3apsiaa

bubnuoteka [{OK https://m.edsoo.ru/f49afd24

107

B3aumopeiicTBue 3apsioB.
Toueunsle 3apsiapl. 3aKOH
Kynona

bubnuoteka [{OK https://m.edsoo.ru/445b7746

108

Pemenue 3amau

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a

109

Dnektpuyeckoe nosie. Ero
JCHCTBHUE HA DICKTPUUICCKUE
3apsabl

bubnuoreka I{OK https://m.edsoo.ru/05c6bfal

110

Hanpsixénnocts
AJIEKTPUYECKOTO MO,
[IpoGuerit 3apsia. Jlnnum
HANPsKEHHOCTH
AIIEKTPUYECKOTO MOJISL.
OIHOPOIHOE AIEKTPUIECKOE
rnose

bubnuoteka [{OK https://m.edsoo.ru/3dac6957

111

IToTeHnMaIbHOCTH
AIEKTPOCTATUYECKOTO TOJISL.
Pa3HocCTh TOTEHITHAIIOB U
HanpsHKeHUe

bu6mmoreka [IOK https://m.edsoo.ru/80021447

112

[TorenumanpHas S3HEPTUS
3apsiia B
AIEKTPOCTATHYECKOM TIOJIE.
TToTenmnuman
ANEKTPOCTATHUECKOTO OIS

bu6mmoreka IIOK https://m.edsoo.ru/af5fa389

113

CBs3b HaprI}KéHHOCTI/I I10JIA
" PA3HOCTH NOTCHIHAJIOB JJISA
QJICKTPOCTATHUYCCKOI'O I10JIA

bu6mmoreka LIOK https://m.edsoo.ru/df7a6838

114

[IpunHnun cynepno3unuu
ANEKTPUYECKHUX MOJIECH

bubnuoteka [{OK https://m.edsoo.ru/Ocfeda6e

115

Pemenue 3amau

bubmuoteka I{OK https://m.edsoo.ru/5a582263

116

ITone Toueynoro 3apsza.
ITone paBHOMEpPHO
3apsHKEHHOU cdepsl

bubmuoteka I{OK https://m.edsoo.ru/b297b5c3



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

117

ITone paBHOMEpPHO
3apsHKEHHOTO 10 00BEMY
wapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEUHOU
IJI0OCKOCTH

bu6mmoreka LIOK https://m.edsoo.ru/f7a665ee

118

[IpoBogHUKH B
ANIEKTPOCTATUYECKOM TI0JIE.
VYcnoBue paBHOBECUS
3aps0B

bubnuoteka [{OK https://m.edsoo.ru/32405eab

119

JIMdIIeKTpUKY 1
MOJIYIPOBOIHUKH B
JIEKTPOCTATUYECKOM T10JIE

bubnuotexa [{OK https://m.edsoo.ru/060ebab5

120

Konpgencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATopa.
DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa

bu6mmoreka IIOK https://m.edsoo.ru/845b4f73

121

HapannenLHoe COCINHCHHUEC
KOHACHCATOPOB

bu6mmoreka LIOK https://m.edsoo.ru/d11e8ce7

122

TlocnenoBaTenbpHOE
COCIMHCHHUE KOHACHCATOPOB

bu6mmoreka LIOK https://m.edsoo.ru/1e992920

123

DHeprus 3apsKEeHHOTO
KOHJIeHCcaTopa

bubnuoteka I{OK https://m.edsoo.ru/73a34f18

124

Pemenue 3amau

bubmuoreka [{OK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/27434040

125

JIBr>KEeHME 3apsyKEHHOU
YaCTHUILbI B OJTHOPOJHOM
JJIEKTPUYECKOM I10JIe

bubmuoteka [{OK https://m.edsoo.ru/8341d6ac



https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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/5fb2acb5
https://m.edsoo.ru/8341d6ac

126

Pemenue 3amau

127

O0o0011IEHNE U
cucTeMaTu3anys 3HaHuH 110
TeMe "DnekTpuyeckoe mnoJie"

bu6mmoreka LIOK https://m.edsoo.ru/5752603f

128

KonTtposnesHast padora Ne7 mo
TeMe "Dnekrpuyeckoe noJie"

bu6mmoreka LIOK https://m.edsoo.ru/cefe90e9

129

Cuna Toka. [IoCTOSIHHBIN TOK.
VYcnoBus CylecTBOBaHUS
MOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

bubnuoteka [{OK https://m.edsoo.ru/233311b5

130

HcTtounnku ToKa.
Hanpsxenne n 9/1C

bubnuoteka [{OK https://m.edsoo.ru/0839a115

131

3axon Oma Juis yyacTka
enu. DJIEKTPUIECKOE
COINIPOTHUBJIEHUE

bu6mmoreka LIOK https://m.edsoo.ru/f14f251e

132

3aBUCHMOCTD COTIPOTHUBIICHUS
OJIHOPOJTHOTO MPOBOJTHHUKA OT
€ro JUIMHBI U IIOIaau
MOTIEPEYHOTO CEUSHUS

bu6mmoreka LIOK https://m.edsoo.ru/95fcdf51

133

yl[eJ'ILHOG COITPOTUBJICHUEC
BelecTBa. Penienue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/437f8300

134

HOCJ’IGI{OB&TCHLHOG,
mapaajicejibHOC, CMCIIAaHHOC
COCAUHCHUC ITPOBOJHUKOB

bubnuoteka I{OK https://m.edsoo.ru/236f7e07

135

Pacué€r pa3BeTBIEHHBIX
JJIEKTPUYECKUX LICTICH.
[IpaBuna Kupxroda

bubmuoteka I{OK https://m.edsoo.ru/1794cf37

136

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/3881b469



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
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469

Pabora snmexTprdeckoro Toka.

137 bub6munoreka LIOK https://m.edsoo.ru/a3605c5¢
3akon xoyns —Jlenna

138 Pemenue 3amau bu6moreka LIOK https://m.edsoo.ru/6761bf0f
MOILIHOCTD 3JIEKTPUYECKOTO

139 Toka. TemnaoBass MOIITHOCTb, bubauoreka LHOK https://m.edsoo.ru/99750a6f
BBIZICTIsIEMAasi HA PE3UCTOPE

140 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/eb72fc24
O/1C u BHyTpEeHHEE

141 COMPOTHBIIEHNE UCTOYHHKA bubnuoreka [{OK https://m.edsoo.ru/72d453af
TOKa
3axon OMa s ITOJIHOH

142 (3aMKHYTOM) 3JIEKTpUUECKOMN bubmuoreka L{OK https://m.edsoo.ru/221f40fb
LeTH

143 Pemtenue 3amay bu6mmoreka IIOK https://m.edsoo.ru/3580b679

144 MOoIIHOCTh UICTOYHHKA TOKA bu6mmoreka [{OK https://m.edsoo.ru/a0ae51d8

145 KopoTkoe 3ambikanme bubnuoteka [{OK https://m.edso0o.ru/546f5632

146 Konzericatop B uern bu6mmoreka LIOK https://m.edsoo.ru/35368f3e
MTOCTOSTHHOTO TOKa

147 Pemtenue 3amay bu6mmoreka LIOK https://m.edsoo.ru/4410cef0
Pemrenue 3agau mo reme

148 "ITocTosTHHBIN bubnuoteka I{OK https://m.edsoo.ru/a7340a29
3JIEKTPUYECKUN TOK"
Pemenue 3agau no reme bubmuoreka [{OK

149 "TlocTOSIHHBIN https://m.eds00.ru/744261b8bubanoreka LIOK
IEKTPUYECKHM TOK" https://m.edsoo.ru/eb5d4687
O6o0menue u

150 cUCTEMATHU3aINA 3HAaHUH T10 bu6mmoreka LIOK https://m.edsoo.ru/bfd7a050

teme "TlocTOAHHBIN



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.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

ANEKTPUUECKUHN TOK"

151

KonTtponsHas padota Ne§ mo
teme "llocTosTHHBIN
ANEKTPUIECKUHN TOK"

bu6mmoreka LIOK https://m.edsoo.ru/1885ddf1

152

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenune cuiibl Toka
Y HaIpsDKEHUs B LENH
MTOCTOSIHHOTO TOKa IPH
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTETBHBIX
npubopoB" unu "3HaKOMCTBO
¢ udpoBoit maboparopueit
o gusuke. [Ipumepsl
n3MepeHust PU3NIECKUX
BEJIMYUH ITPU OMOILHU
KOMITBIOTEPHBIX TaTYUKOB"

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

153

®uU3NYECKUH TPAKTUKYM T10
teMme "HaOmronenue
MIpEeBpaICHUs SHEPTUU
3apsOKEHHOTO KOHJIGHCAaTopa
B SHEPTHIO U3ITyUEHUS
ceeroauona" wiu "Uzyuenue
MPOTEKAaHUS TOKA B IICTIH,
cojaeprkaiier KonjaeHcaTop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHIUAJIOB
(HampspKeHus) Ipu
IMOCJICA0BATCILHOM
COEIMHEHUH KOHJIEHCATOPOB"

bubnuoteka I{OK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/ec424377

154

@uU3NYECKUH IPAKTUKYM 110
teme "HccnenoBanue
CMEIIAHHOTO COEMHEHMS
pe3uctopoB" uiu
"N3mepenue yaenpHOro
CONPOTUBIICHUS
MIPOBOJHUKOB" MM
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HaIlPSDKEHUS
JUTSI JIaMIThl HaKaJTuBaHUs "

bu6mmoreka LIOK https://m.edsoo.ru/2b179d98

155

DIIeKTpUYECKast
MIPOBOJMMOCTD PA3IUYHBIX
BEILIECTB. DIEKTPUIECKUI
TOK B MeTaJljax.
CBepXnpoBOAMMOCTh

bu6mmoreka [IOK https://m.edsoo.ru/da794295

156

DIJIEKTPUYECKUI TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB. 3aKOHBI
Dapagest 15 AEKTPOIU3A

bu6mmoreka IIOK https://m.edsoo.ru/4b423491

157

DIIEKTPUYECKHUI TOK B ra3ax.
[Ina3zma

bu6mmoreka LIOK https://m.edsoo.ru/92d92f76

158

DIEeKTPUYECKUM TOK B
Bakyyme. BakyymHbIe
PUOOPHI

bubmuoteka I{OK https://m.edsoo.ru/2E+160

159

DNEeKTPUYECKUI TOK B
MOJYITPOBOAHHUKAX

bubnuoteka I{OK https://m.edsoo.ru/ab61c660

160

[TomynpoBoAHUKOBBIE
npubOopsI

bubmuoteka L{OK https://m.edsoo.ru/83622200

161

Pu3n4ecKUil MPAKTUKYM 110

bubmuoreka [{OK https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/2b179d98
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
https://m.edsoo.ru/83622200
https://m.edsoo.ru/64b6e901

teme "HaGmonenue
AJeKTpoJin3a" uiu
"U3mepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WU
"HccnenoBanue 3aBUCUMOCTH
CONPOTUBIICHUS
TEPMOPE3UCTOPa OT
temrieparypbl” unn "CHstue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH auoaa”

162

PesepBHBIi ypOK.
O06o0menne u
CHCTEMAaTH3aIHsA 3HAHUH 110
teMe "KmnemaTtnka"

bubnuoteka [{OK https://m.edsoo.ru/ed017d93

163

Pe3epBHbIi ypok.
O0o00menue u
cUCTEMAaTU3aIys 3HaHUH 110
teme "lunamuka"

bu6mmoreka [IOK https://m.edsoo.ru/3149956b

164

Pe3epBHbIit ypok.
O06o001enne u
CHCTEMAaTH3alMs 3HaHUH 10
teme "CTaTuka TBEPJI0ro
Tena"

bu6mmoreka LIOK https://m.edsoo.ru/0f9752ac

165

PesepBHbIit ypok.
O06o0011IEHNE U
CHUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "3aKOHBI COXpPaHEHUS B
MeXxaHuke"

bubmuoteka I{OK https://m.edsoo.ru/6c0df9cc

166

PesepBHBIN ypOK.

bubnuoteka I{OK https://m.edsoo.ru/de148976



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

O0o0061IeHNE 1
cucTeMaTH3ays 3HaHUuH 110
Teme "OCHOBBI
MOJIEKYJISIPHOKUHETHYECKO M
teopun"

167

PesepBHBIl ypOK.
O06o00menue u
cHCTeMaTH3aIs 3HaHUH 110
teme "TepMoauHaMuKa.
TemnmoBble MaIMHBL"

bubnuoteka [{OK https://m.edsoo.ru/Obcc77cl

168

PesepBHBIi ypoOK.
O06o0menue u
CHCTEMAaTH3aIHsA 3HAHUH 110
Teme "ArperatHbie
COCTOSIHHS BEIIECTBA.
®dazoBbIie Iepexoabl"

bubnuoteka [{OK https://m.edsoo.ru/59ca5c91

169

Pe3epBHbIi ypok.
O60061enue u
CUCTEeMaTH3allMsl 3HAaHHUH 110
Teme "DnekTpuueckoe mnosjie"

bu6mmoreka LIOK https://m.edsoo.ru/f2381c0c

170

Pe3epBHbIi ypok.
O06o0011IEHNE U
CUCTeMaTH3alMsl 3HAaHH 110
teMaM "[locTosIHHBIN
anekTpuueckuii Tok" u "Toku
B pa3jIM4HBIX cpenax”

bubnuoteka I{OK https://m.edsoo.ru/3cae6dal
bubnuoteka I{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbl

IIpakTHYeckue
padoThI

JlaTa
HU3yUyeHus

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

BzaumoneiictBue
IMOCTOSIHHBIX MAarHuTOB
Y TIPOBOJTHUKOB C
TOKOM. MarauTHoe
nosne. ['unoresa Ammepa

bu6mmoreka [IOK https://m.edsoo.ru/487a8593

Bexrop marHuTHON
uHAYKIUK. [IpuHImn
CYIIEPITO3HUITIT
MarHUTHBIX ITOJICH.
JImHY MarHUTHOM
WHIYKIITU

bubnuoteka [{OK https://m.edsoo.ru/4clabcch

MarauTHOE moJjie
MTPOBOJIHUKA C TOKOM.
OnbIT OpcTena

bu6mmoreka LIOK https://m.edsoo.ru/d35d5262

Cuna Amrepa, e
HaIpaBJIEHUE U MOTYJb

bu6mmoreka LIOK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/a37a0c21

IIpumeneHue 3akoHa
Awmrnepa.
DeKTpOU3MEpPHUTETbHbBIE
npubOopsI

bubnuoteka I{OK https://m.edsoo.ru/ad7718d7

Cuna JlopeHua, e€
HaIpaBJIEHUE U MOIYJIb.

bubnuoteka [{OK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

JIBH>KEeHHE 3apsyKEHHON
YaCTHULbI B OJTHOPOJHOM
MAarHuTHOM II0JIe

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/504e98c7

Pa6ora cunbl Jlopenna

bu6mmoreka LIOK https://m.edsoo.ru/d518be4b

10

Pemenue 3amau

bubnuoteka [{OK https://m.edso0.ru/93617bd9

11

MarnuTHO€ noJie B
BEILIECTBE.
®eppoMarHeTuky, napa-
Y TUaMarHeTUKH

bubnuoteka [{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOICTBA
(heppoMarHeTUKoB.
[Ipumenenne
(heppoMarHeTHKoOB

bubnuoteka [{OK https://m.edsoo.ru/0b58190a

13

Pemrenue 3amay mo reme
"Margutsoe nosie"

bu6mmoreka [IOK https://m.edsoo.ru/5b55¢307

14

Pemrenue 3amay mo reme
"MargutHoe nosie"

bu6mmoreka LIOK https://m.edsoo.ru/41c4ae8a

15

SIBenue
3JIEKTPOMArHUTHO M
nHaykuuu. Ilotox
BEKTOpa MarHUTHOM

WUHIYKIAN

bubnuoteka I{OK https://m.edsoo.ru/b3efa0cl

16

O/1C nnaykunn

bubmuoteka [{OK https://m.edsoo.ru/48150bd8

17

3akoH
AIIEKTPOMArHUTHOM
unaykuuu Papanes

bubnuoteka I{OK https://m.edsoo.ru/a6dec188

18

Buxpesoe

bubnuoteka [{OK https://m.edsoo.ru/15abel140



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140

NIEKTPUUECKOE I10JIE.
Toku ®dyko

19

O/1C unaykuuu B
JBYDKYITUXCS
MIPOBOTHUKAX

bu6mmoreka LIOK https://m.edsoo.ru/0235cc02

20

Pemenue 3amau

bubaunoreka ILHOK https://m.edsoo.ru/4dfda618

21

[IpaBuio Jlenna

bubnuoteka [{OK https://m.edsoo.ru/bbc22726

22

NHAYKTUBHOCTD.
Karymnika
WHIYKTUBHOCTH B LIEMH
MMOCTOSIHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/621eae9d

23

SIBnenune
camounaykiuu. IJC
CaMOWHTYKITUH

bubnuotexa [{OK https://m.edsoo.ru/7ee60ca8

24

DHEprusi MarHuTHOTO
TOJISI KATYILKH C TOKOM.
DJIEKTPOMAarHuTHOE
mnosie

bu6mmoreka IIOK https://m.edsoo.ru/b3c0adll

25

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/88f69d2b

26

O06o01enue u
CHCTEMATH3aLMs 3HAHUI
10 TEME
"DnexkTpoauHaMuka"

bubmuoteka I{OK https://m.edsoo.ru/76484025

27

KontponpHas padoTa no
TeMe
"OnexTpoauHamuka'

bubnuoteka I{OK https://m.edsoo.ru/8ae09b98

28

KoneobarensHas
cucrema. CBoOOIHEIE

bubmuoteka I{OK https://m.edsoo.ru/7c1db385



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385

KoJIeOaHMUSI.
l'apmonunueckue
KoJIeOaHus

29

Kunematnueckoe u
IAHAMHYECKOE
OIMCaHHE
KoJie0aTeIbHbBIX
NBIDKEHUN

bu6mmoreka LIOK https://m.edsoo.ru/87ce9498

30

DHepreTuyeckoe
onmncanue. BeiBon
JTAHAMHYECKOTO
OIMCAHHS
TapMOHHYECKHUX
KOJeOaHUU U3 UX
SHEPTEeTUYECKOTO 1
KUHEMAaTHYECKOTO
OIMCAaHHUS

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

Amruutyna u dasza
KoJeOaHuit

bu6mmoreka LIOK https://m.edsoo.ru/7a0c439a

32

[Tepuon u yacrora
koJiebanui. [lepron
MaJbIX CBOOOIHBIX
KonebaHui
MaTEeMaTHIECKOTO
MasTHHKa. [lepuon
CBOOOIHEIX KOJIEOaHUH
MPYKUHHOTO MasSTHUKA

bubmuoteka [{OK https://m.edsoo.ru/e0399319

33

3aryxaromue
KoJIeOaHMSI.

bubmuoteka [{OK https://m.edsoo.ru/72e93d09



https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

BriHyX1cHHBIE
Kxosiebanns. Pesonanc

34

ABTOKOJICOaHUS

bu6mmoreka [IOK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bubnuoreka IIOK
https://m.edsoo.ru/addeec71https://m.edso0.ru/756123c5

36

VYpok-koHpepeHIus
"MexaHnuyeckue
KojeOaHus B
MY3bIKaJIbHbIX
MHCTpyMeHTax"

bubnuoteka [{OK https://m.edsoo.ru/8ef587be

37

O06o0mmenue u
CUCTEMAaTH3aIisA 3HAHUH
10 TEME
"MexaHndecKue
Koneoanus"

bubnuoteka [{OK https://m.edsoo.ru/eb84182f

38

DJIEKTPOMArHuTHbHIE
KoJieOaHusl.
KomnebaTenpHbIi KOHTYD

bu6mmoreka IIOK https://m.edsoo.ru/d4adabde

39

®opmyna TomcoHa.
CBsI3b aMIUTUTYIBI
3apsifia KOHJIeHcaTopa ¢
aMIUIUTYION CHIIBI TOKA
B KoJiebaTeIbHOM
KOHTYpe

bubnuoteka [{OK https://m.edsoo.ru/093f9afl

40

3aKOH COXpaHEHMSI
SHEPIUHU B U/I€ATBHOM
Kos1e0aTeabHOM KOHTYpe

bubnuoteka [{OK https://m.edsoo.ru/d1e2d543

41

3aryxaromue
JIEKTPOMAarHUTHBIE

bubmuoteka I{OK https://m.edsoo.ru/5e668619



https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

KOJIeOaHHUS.
BriHyX1cHHBIE
AJIEKTPOMAarHUTHBIE
KOJICOaHHS

42

IIepeMeHHBIN TOK.
Pesucrop n
KOHJIEHCATOP B LIENH
IIEPEMEHHOT0 TOKa

bubnuoteka [{OK https://m.edsoo.ru/84836152

43

Karymika
WHJYKTUBHOCTH B LIETIH
IIEPEMEHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/cfa307af

44

3akon Oma miist
AIEKTPUYECKON LETH
IIEPEMEHHOT0 TOKa

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MommHOCTh
MIePEMEHHOTO TOKa.
AMIUTUTYTHOE U
JIEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA H
HaIpsHKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/lcac6c4c

46

Pe3onanc B
ANEKTPUYECKON IIeTH

bubnuoteka [{OK https://m.edsoo.ru/087506df

47

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/al6836a4

48

WneansHpnif
TpaHchopMmaTop.
IIpoussoacTso,
nepeaaya u
norpebiaeHue
ANIEKTPUYECKON IHEPTUN

bubnuotexa I{OK https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

49

DKOJIOTUYECKHE PUCKU
IIpU IPOU3BOJICTBE
AJIEKTPOIHEPIUHU.
KynsTypa
HCII0JIb30BAHUS
AJIEKTPOIHEPIUH B
ITOBCETHEBHOM KU3HU

bubnnoreka LHOK https://m.edsoo.ru/a6f74d93

50

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/ee6677ed

51

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O06o0mmenue u
CUCTEMAaTH3aIisA 3HAaHUH
10 TEME
"DNneKTpOMarHUTHbIE
Koneoanus"

bubmuotexa [{OK https://m.edsoo.ru/401024a9

53

Mexannueckue BOJIHEL.
XapaKTepUCTUKHU
MEXaHNYECKNX BOJIH

bu6moreka [IOK https://m.edsoo.ru/a58e109f

54

CBolicTBa
MEXaHUYECKUX BOJIH

bu6mmoreka LIOK https://m.edsoo.ru/d9ae1000

55

3ByK. XapaKTepUCTUKU
3ByKa

bu6mmoreka LIOK https://m.edsoo.ru/138b6f09

56

Nudpa3Byk u
yabTpasByk. [llymoBoe
3arps;3HEHUE

OKpYXarollen cpebl

bubmuoteka I{OK https://m.edsoo.ru/7380038f

57

Pemenue 3amau

bubmuoteka [{OK https://m.edsoo.ru/cfd918bf

58

aﬂeKTpOMaFHI/ITHHC
BOJIHBI. H3J’Iy‘IeHI/Ie

bubmuoteka [{OK https://m.edsoo.ru/714e5db1



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1

OJICKTPOMAIrHUTHBIX
BOJIH

59

OHeprus
AJIEKTPOMATrHUTHBIX
BoyH. CBolicTBa
AJIEKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [IOK https://m.edsoo.ru/d01b818c

60

[MIxana
AEKTPOMAarHUTHBIX
BOJIH. [Ipumenenune
AEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

bubnuoteka [{OK https://m.edsoo.ru/49belf9e

61

[IpuHIHNEI pagrocss3n
U TEJIEBUICHUS.
Pagnomoxarus.
DJIEKTPOMAarHuTHOE
3arpsi3HEHUE
OKpY’Karolen cpeibl

bu6moreka [IOK https://m.edsoo.ru/9f96f1f8

62

KontponpHas padoTa no
Teme "Koaebanus u
BOJIHBEI"

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

CaerT. 3aKkoH
MIPSMOJTMHEHHOTO
pacrpocTpaHeHHs CBETa

bubmuoteka I{OK https://m.edsoo.ru/f9566406

64

Pemenue 3anay Ha
IIPUMEHEHHE 3aKOHA
MIPSAMOJIMHENHOTO
pacrpoCTpaHeHHs CBETa

bubnuoteka [{OK https://m.edsoo.ru/ea32d455

65

OTpa)KCHI/IC CBCTAa.

bubmuoreka [{OK https://m.edsoo.ru/a005d2bb



https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

[inockoe 3epkaino.
Coepuyeckoe 3epkaio

66

[Ipenomiienue ceera.
AOCOIOTHBIN 1
OTHOCHTEIIbHBIN
[I0Ka3areib
npenomiieHus. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIl yron
MTOJIHOTO BHYTPEHHETO
OTpaXeHUs

bubnuoteka [{OK https://m.edsoo.ru/bc2e55¢cd

67

Pemrenue 3agaq Ha
MPUMEHEHHE 3aKOHOB
OTpakKE€HUs 1
MPETOMJICHHUS CBETA

bubnuoteka [{OK https://m.edsoo.ru/49d830a9

68

XoJ ny4der B IpU3Me.
Hucnepcus ceera.
CIoxHBIN cOCTaB
Oecnoro ceera. Lser

bu6mmoreka IIOK https://m.edsoo.ru/d8elc3be

69

JIunzel. okycHoe
paccrosiHue u
OTITUYECKAs CHJIA JIMH3BI

bu6mmoreka LIOK https://m.edsoo.ru/60441359

70

ITocTtpoenue
M300paxKeHMi B TMH3aX
U UX CUCTEMaX.
YBenuueHue JTUH3bI

bubmuoteka [{OK https://m.edsoo.ru/bb53b1d5

71

Pemenue 3amau Ha
MIOCTPOEHUE
n300pakeHuil,

bubmuoteka I{OK https://m.edsoo.ru/5a868f09



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09

MOJTy4aeMBbIX C
MTOMOIIIBIO JIMH3

I'na3 xak onrrnueckas

72 bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2
cucTema
Pemenue 3agau.
[Ipenens

73 MIPUMEHUMOCTHU bubnuoreka [{OK https://m.edsoo.ru/cd174al10
reoOMEeTPUYECKON
OTITHKH

74 Cropocts ceeta i bu6mmoreka [IOK https://m.edsoo.ru/f32aab06
METOJIbI €€ U3MEPEHUS

75 Jucnepcus cBera bu6moreka [IOK https://m.edsoo.ru/lel6ccbe

76 WnTtepdepennus crera bubnuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenTHsie
WCTOYHUKU. Y CIIOBUS

77 HaOJIFOIEHUSI bu6mmoreka IIOK https://m.edsoo.ru/c6416d48
MaKCUMYMOB U
MHHHMYMOB

78 Pemtenue 3amay bu6mmoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpuuenenie bu6mmoreka LIOK https://m.edsoo.ru/668edbc8
uHTEephepeHIuN

80 Hudpakuus ceeta bubnuoreka [{OK https://m.edsoo.ru/12ed04b5
JudpakunoHHast

81 peturra. ¥cnosite bubmuoteka I{OK https://m.edsoo.ru/f998d964
HaOIIO/IEHUS TJIABHBIX
MaKCHUMYMOB

82 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a

83 ITonepeunocts bubnuoreka LIOK https://m.edsoo.ru/e9890fe9



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9

CBETOBBIX BOJIH.
[Tonspusanusa ceera

84

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/c56¢8158

85

CBeTOBBIE SABJIEHMS B
IPUpOJIe

bu6mmoreka LIOK https://m.edsoo.ru/0b36363d

86

O06001ieHne u
cUCTEMAaTHU3alu 3HAHNN
o Teme "Onruka"

bubnuoteka [{OK https://m.edsoo.ru/8a14748b

87

KonTpossHas padora no
Teme «OnTuka»

bubnuoteka [{OK https://m.edsoo.ru/82315dd4

88

['pannisl
MIPUMEHUMOCTH
KJ1aCCUUECKOM
MEXaHUKHU. 3aKOHBI
BIEKTPOJUHAMUKH U
MPUHITATT
OTHOCHTEIBHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/c9bd77ch

89

[Toctynats
CHelHalbHOM Teopuun
OTHOCHUTEIIbHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/c56f05ch

90

[IpocTpancTBEeHHO-
BpPEMEHHOW UHTEPBAJ.
[IpeoOpazoBanus
Jlopenna. YcinoBue
MPUYUHHOCTH.
OTHOCHTENBHOCTh
OJHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHH U
COKpaIlleHUE JJTUHBI

bubmuoteka [{OK https://m.edsoo.ru/d83742bb



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

91

DHeprus u UMIyJbC
PEIATUBUCTCKON
YaCTUILIbI

bubnuoreka [{OK https://m.edsoo.ru/853a64fc

92

CBs13b Macchl ¢
SHEPTrUeH U UMITYJIbCOM
PENATUBUCTCKOMN
YacTULIBI. DHEPrus
MTOKOS

bu6mmoreka LIOK https://m.edsoo.ru/b6258ffa

93

PaBHOBecHOE TEMIIOBOE
W3JTy4YCHHE

bubnuoteka [{OK https://m.edsoo.ru/f54035a5

94

3akoH cMmelnienns Buna

bubnuoteka [{OK https://m.edsoo.ru/1c5ff752

95

T'unotesa M. Ilmanka o
kBaHTax. DOTOHBI

bubnuoteka [{OK https://m.edsoo.ru/a5ffa218

96

DHEPrusi ¥ UMITYJIbC
dboToHa

bu6mmoreka IIOK https://m.edsoo.ru/7fh307ec

97

dotorpdext. OnbITh
A.T. CroneroBa.
3akonbl poTorhdexTa

bu6mmoreka IIOK https://m.edsoo.ru/8c68e5b9

98

YpaBHenue DHHIITEHHA
st potorddexra.
"Kpacnas rpanuia"
dhoTtorddekra

bu6mmoreka LIOK https://m.edsoo.ru/01ef4556

99

JlaBlieHHE CBeTA.
Omnsrtel [1. H. JIeOenena

bubnuoteka I{OK https://m.edsoo.ru/64b4f966

100

BoHoBrIe cBoMicTBa
YaCTHII

bubnuoteka I{OK https://m.edsoo.ru/f59cfcec

101

Bouns! ne bpoins.
JInrHa BOJIHEI 1€

bubnuoteka I{OK https://m.edsoo.ru/5df8bafl



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
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1

bpoiina u pasmepst
001acTH JTOKaTN3aIMU
JBUKYIIEHCS YaCTULIBI

102

KopnyckyisspHo-
BOJIHOBOM yaJIn3M

bu6mmoreka LIOK https://m.edsoo.ru/8ccab62a

103

Judpaxiyst 271eKTpOHOB
Ha KpUCTAJTaX

bubnuoteka [{OK https://m.edsoo.ru/30dbal8c

104

Crenuduka usmepenuit
B MUKPOMHUpE.
CooTHomeHust
HEOTPEIeTEHHOCTEN
I'eitzenbepra

bubnuoteka [{OK https://m.edsoo.ru/65783dec

105

Pemenue rpadguuecknx
3a1a4

bu6mmoreka [IOK https://m.edsoo.ru/e70195bd

106

Pemenune pacu€rHbix
3aau

bu6mmoreka IIOK https://m.edsoo.ru/ee9b3182

107

KontponsHas padoTa no
TemaM: "OcuoBel CTO",
"KopnyckynsipHo-
BOJIHOBOM yanu3m"

bu6mmoreka LIOK https://m.edsoo.ru/c3de891a

108

OnBITH IO
HCCIIEI0BAHUIO
CTPOCHHMS aToMa.
[InanerapHas Moaeib
atroMma Pesepdopra

bubnuoteka [{OK https://m.edsoo.ru/312b750a

109

ITocrynater bopa

bubnuoteka I{OK https://m.edsoo.ru/404dfa9a

110

Buner ciektpos. CriekTp
YPOBHEHN PHEPIUH aTOMa

bubnuoteka I{OK https://m.edsoo.ru/cf74b1la



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

BOZOPOJA

111

CHooHTa”HHOE U
BBIHYXJICHHOE
U3ITydeHUE CBETa

bubmanoreka LHOK https://m.edsoo.ru/f945d85¢c

112

Jlazep

bu6mmoreka LIOK https://m.edsoo.ru/2288a0c4

113

Hyxnonnas moxnens
anpa ['eitzen6epra-
WBanenko. 3apsn u
MaccoBO€ YHCIIO sipa.
H3oTomsI.
PagnoakTuBHOCTE

bubnuoteka [{OK https://m.edsoo.ru/34ada5de

114

3aK0oH paJIMOaKTUBHOTO
pacnaga. CBolicTBa
MOHU3UPYIOIIETO
u3nydeHus. BiusiHue
PaAMOaKTUBHOCTH HA
YKUBBIE OPTaHU3MBI.
Ho3umetrpus

bu6mmoreka IIOK https://m.edsoo.ru/aab98bef

115

DHeprus CBsI3U
HYKJIOHOB B si/Ipe€.
SAnepubie cunbl. Jledekr
Macchl apa. SnepHsie
peakuuu. SnepHsie
peaxTopsl. [IpoGnembl
yIPaBJISEMOTO
TEPMOSJIEPHOTO
CUHTE3A.
DKOJIOTUYECKHE
ACTIeKThI Pa3BUTHUS

bubnuoteka [{OK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

SIIEPHOY DHEPIETUKH

116

Merozsl perucTpanuy u
HCCIEN0BaHUA
JJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE
B3aUMO/ICUCTBHSL.
bapuonsbl, Me30HBI 1
JICNITOHBI.
[IpencraBnenue o
CrannmapTHOM MOJIemH.
KBapk-riroonnas
MO/IENb aIPOHOB

bubnuoteka [{OK https://m.edsoo.ru/lac08a5b

117

®du3uKa 3a npeaeaaMu
CrangapTHON MOJEINH.
Témnas marepus u
TEMHAs SHEPTUSL.
EnunctBo puzmueckoit
KapTUHBI MUpa

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

118

OTansl Pa3sBUTHA
ACTPOHOMMUMU. 3HaucHHNE
ACTPOHOMUH

bu6mmoreka LIOK https://m.edsoo.ru/ad73e145

119

[TpMEHHMMOCTD 3aKOHOB
(bu3ukn 1151 00BACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTOo Bl
ACTPOHOMUYECKUX
HCCIIEIOBAaHUI

bubnuoteka I{OK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE
OTITUYECKUE TEIECKOTIBI,

bubnuoteka I{OK https://m.edsoo.ru/4877aale



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e

PaIHOTENECKOTIbI,
BHeaTMoc(epHas
aCTPOHOMHS

121

Bup 38€31HOTO HEbA.
CosBes3ausl, spKue
3BE3/1bl, INIAHETHI, UX
BUJIMMOEC JIBIDKCHHE

bu6mmoreka LIOK https://m.edsoo.ru/aac588eb

122

CoHe4yHas cHCTEMa.
Connne. ConHeuHas
aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHIA U
3BE3]

bubnuotexa [{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, ©X OCHOBHBIE
XapaKTEPUCTHKH.
Juarpamma
"CreKTpagbHbIA KJIace —
CBETUMOCTE"

bu6mmoreka [IOK https://m.edsoo.ru/42169944

124

3Be3 bl IJIaBHOU
MMOCJIEI0BATEILHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/b3ch766¢

125

Buyrpennee crpoenue
3B€371. CoBpeMEHHbBIE
MPEACTABICHUS O
MIPOMCXOKIACHUH H
spoJironuu CoJiHIIa U
3BE3. DTanbl JKU3HU
3BE3]

bubnuoteka I{OK https://m.edsoo.ru/d09da494

126

Muneunsiii [Iyts —
Hama ["amaktuka. Tunsl
rajakTuk. Y€pHelie

bubnuoteka I{OK https://m.edsoo.ru/7cd10a0a



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a

JBIPBI B SIAPAX TalaKTHK

127

Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xab6ma. Teopus
Bousbiioro B3pbiBa.
PennkroBoe nznyuenne

bu6mmoreka LIOK https://m.edsoo.ru/3dbdf0d2

128

MacmmrabHast CTpyKTypa
Bcenennoi.
MerTtaranakTuka

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

129

Hepewménnpie npoOiembl
aCTPOHOMUHU

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

130

Pu3nYeCcKUil NPAKTUKYM
no teMe "HccnenoBanue
MarHUTHOTO TIOJIS
MMOCTOSTHHBIX MarHuTOB"
nin "Uccnenosanue
CBOMCTB
(dheppoMarHeTUKoB" WK
"UccneqoBanue
JIEMCTBHS TIOCTOSIHHOTO
MAarHuTa Ha pamKy C
TOKOM"

bu6mmoreka LIOK https://m.edsoo.ru/67361aef

131

Ou3nyecKuil MPakTUKyM
no teme "M3mepenue
cwiibl Amnepa" uinm
"N3yueHue
3aBUCHUMOCTH CHJIBI
Awmriepa oT cuiibl Toka"

bubnuoteka [{OK https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

unu "OnpeneneHue
MarHUTHOM MHIYKUWH
Ha OCHOBE U3MEPEHUS
cuiibl Amrnepa"

132

®u3NYECKUN NPAKTUKYM
o TeMe "HccaenoBanne
SIBJICHUS
3IEKTPOMArHUTHO M
WHIYKITUU'" WIH
"Onpenenenue
WHJIYKITUHA BHXPEBOTO
MarHUTHOTO HOJIA"

https://m.edsoo.ru/c36658da

133

Pu3nYeCcKUil NPAKTUKYM
no teMe "Uccinenosanue
SIBJICHMS
CaMOMHAYKINU'" WU
"Coopka Moienun
3JIEKTPOMAarHUTHOTO
reseparopa"

bu6mmoreka IIOK https://m.edsoo.ru/b8fb6391

134

DuU3NYECKUH TPAKTUKYM
o teme "M3mepenne
nepuoja cBOOOTHBIX
KoJieOaHUN HUTSHOTO U
MPYKUHHOTO
MasITHUKOB"

bubnuoteka [{OK https://m.edsoo.ru/5d159d35

135

Pu3H4eCKU NPAKTUKYM
10 TEME
"IIpeoOpa3oBanue
SHEPrUU B IPYKUHHOM

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



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

MasTHUKE"

136

PuU3NYECKUN NPAKTUKYM
o reme "MccnenoBanue
[IEPEMEHHOT0 TOKa
yepes M0CiIeI0BaTeNbHO
COCIUHEHHBIC
KOHJICHCATOP, KaTyLIKY
u pe3uctop" wim
"UccnenoBanue paboThl
HMCTOYHUKOB CBETA B
L[ENU IEPEMEHHOTO
TOKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

Pu3nYeCcKUil NPAKTUKYM
o teme "M3ydenue
MapaMeTpOB 3BYKOBOM
BOJIHBI"

bu6mmoreka IIOK https://m.edsoo.ru/b100661a

138

DuU3NYECKUH TPAKTUKYM
o teme "M3mepenne
roKasareJst
npeaoMyIeHus cTeka"
unu "[lonyuenue
M300paxKeHMs B CHCTEME
U3 IJIOCKOTO 3epKaja u
JUH3BI"

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPakTUKyM
no teme "MccnenoBanue
3aBUCHMOCTHU
(OKYCHOTO paccTOSTHUS
OT BellecTna (Ha

bubnuoteka [{OK https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

puUMepe KUJIKUX JTUH3)"
nim "U3mepenune
(OKYCHOTO pacCcTOSTHUS
paccenBaroMX JUH3"

140

®u3NYECKUN NPAKTUKYM
no Teme "HaGumonenue
TUPPaKINH,
uHTephepeHIInU U
MOJIsIpU3aluu cBeTa"

bubnuoteka [{OK https://m.edsoo.ru/8b7ac737

141

Pu3nYeCcKUil NPaKTUKYM
o teme "OnpeaerneHune
UMITYJIbCa U SHEPTUn
PENATUBUCTCKUX YaCTHUI]
(o ¢ortorpadusm
TPEKOB 3apsKEHHBIX
YaCTHUIL B MArHUTHOM
nose)"

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

142

DuU3NYECKUH TPAKTUKYM
o teme "M3mepenne
nocrosiHHOM [lnanka Ha
OCHOBE UCCJIEJIOBaHHUS
dhoTorddexra" wm
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKa
4yepes CBETOAHO] OT
HanpspkeHus"

bubnuoteka I{OK https://m.edsoo.ru/eb916f82

143

Pu3HYeCKU NPAKTUKYM
o teMme "HMccnenoBanue
CIIEKTpa Pa3peKEHHOTO

bubnuoteka I{OK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

aTOMapHOIo BOJIOPOJa U
HW3MEPEHHE OCTOSIHHOM
Punbepra”

144

Pu3NYEeCKU NPAKTUKYM
o TeMe "HccaenoBanne
paoaKkTUBHOTO (hOHA C
HCIIOJIL30BaHUEM
no3umMerpa’ uiu
"N3yueHue norioneHus
OeTa-4yacTuIl
amoMuHuEM"

bubnuoteka [{OK https://m.edsoo.ru/c3dabe6e

145

Pu3nYeCcKUil NPAKTUKYM
o teme "HaOmroaenus
3BE31HOrO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIO0JIL30BaHUEM
KOMIIBIOTEPHBIX
NPUIIOKEHUN J1J15
ompeeIcHus
MOJIO)KEHUSI HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3IU
CeBepHOro nosymapus
U sipKHe 3BE3/1b1" UK
"HabOnroneuus B
Teneckor JIyHsl,
MJIaHET, TYMaHHOCTE! U

bu6mmoreka LIOK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

3BE3IHBIX CKOIIJIEHUN"

146

O6oOmeHue u
CHUCTEeMaTH3aIHs
3HaHul. Poiib pusuku u
aCTPOHOMUH B
9KOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COILIMAJILHOM 1
3THYECKOM cdepax
NeATeIIbHOCTH YeJIOBEKa

bu6mmoreka LIOK https://m.edsoo.ru/adéddeed

147

O6o0menue u
CUCTEMaTu3anus
3HaHu. Posib 1 MecTo
(bM3UKH U ACTPOHOMHH B
COBPEMEHHOM HAY4YHOU
KapTHUHE MHUpa

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

148

O6061eHue u
cUCTeMaTH3aIHs
3HaHu#. Poib
¢buznueckoil Teopuu B
hopmMupoBaHUHU
MIPEJICTaBICHUI O
¢buznueckoil KapTuHe
MHpa, MECTO
(buznuecKoil KapTUHBI
MUpa B 00IIEM Py
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTaBICHUI O

bubnuoteka I{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

IPUPO/IC

149

O06o0011IEHNE U
cUCTeEMAaTHU3alus 3HAaHNN
o teme "Kunemaruka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HAaHNN
o teme "Kunemarnka"

bu6mmoreka LIOK https://m.edsoo.ru/4e31b507

151

O0600meHne u
cucTeMaTu3anys 3HaHu!
no teme "/IlnHamuka"

bubnuoteka [{OK https://m.edsoo.ru/2dfbafc5

152

O06o0mmenue u
CUCTEMAaTH3aIisA 3HAHUH
o teme "CraTuka
TBepAoro tena'

bu6mmoreka [IOK https://m.edsoo.ru/3cca482e

153

O06o0mmenue u
CHCTeMaTH3aIus 3HaHuI
1o Teme "3aKOHBI
COXpaHEHUS B
MexaHuke"

bu6mmoreka IIOK https://m.edsoo.ru/32a4d1a0

154

O06o06mecHNE 1
cHUCTeMaTH3allys 3HaAHUI
mo TeMe "OCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOM Teopun"

bubnuoteka I{OK https://m.edsoo.ru/ed440ca8

155

O06o06mIeHuEe 1
CHCTeMaTH3alus 3HaHuH
110 TeMeE
"TepMoanHAMUKA.
TenmoBrle MalIMHBL"

bubnuoteka I{OK https://m.edsoo.ru/c63f7¢10



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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156

O6o06uienue u
cucTeMaTu3anus 3HaHUH
1o reme "ArperaTHsie
COCTOSIHUS BEILIECTBA.
da30BbIe nEepexo bl

bu6mmoreka LIOK https://m.edsoo.ru/1d36b5b1

157

O06o061IeHNE 1
CHCTEMAaTH3aIus 3HaHUH
10 TEME
"DnexTpuueckoe mojue"

bubnuoteka [{OK https://m.edsoo.ru/3bf0def9

158

O06o0mmenue u
CUCTEMAaTH3aIsA 3HaHUH
o TeMe "TlocToSHHBIN
AIEKTPUYECKUN TOK"

bubnuoteka [{OK https://m.edsoo.ru/71453ee6

159

O06o0mmenue u
CHCTeMaTH3alus 3HaHuI
o Teme "Toku B
pa3IM4HBIX cpenax"

bu6mmoreka IIOK https://m.edsoo.ru/3d40077a

160

O06o01enue u
cHCTEMAaTH3alMs 3HAHUI
no Teme "MarauTHoe
mose"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

PesepBHbIii ypok.
O06006111EHNE U
cucTeMaTH3alys 3HaHUi
10 TeMe
"DneKTpoMarHuTHas

UHIyKOus"

bubnuoteka [{OK https://m.edsoo.ru/053e2248

162

PesepBHBIN ypOK.
O06o01enue u

bubmuoteka I{OK https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd

CHCTEMAaTH3aIs 3HaHUHN
110 TEME
"MexaHn4eCcKHue
KoJyie0aHus"

163

PesepBHBIN ypOK.
O06o01eHue u
CHCTEeMaTH3aI1s 3HaHUH
10 TEME
"DJIeKTpOMarHUTHBIE
KosieOanus"

bubnuoteka [{OK https://m.edsoo.ru/5e2bb83d

164

PesepBHBIi ypOK.
O06o0menue u
CUCTEMAaTH3aIA 3HAHUH
110 TeME
"MexaHn4ecKHe u
3JIEKTPOMAarHUTHBIE
BOJIHBI"

bu6mmoreka IIOK https://m.edsoo.ru/96a7a2dd

165

Pe3epBHbIit ypok.
O06o01enue u
cHCTEMAaTH3alMs 3HAHUI
o Teme "Onrtnka"

bu6mmoreka IIOK https://m.edsoo.ru/52ad1603

166

PesepBHbIil ypok.
O06006111EHNE U
CHCTEMATH3aLMs 3HAHUI
o Teme "OcHoBel CTO"

bubnuoteka [{OK https://m.edsoo.ru/5bec1c65

167

PesepBHBIN ypOK.
O06o01enue u
CUCTEMAaTH3alMs 3HaHUU
10 TEME

bubnuoteka I{OK https://m.edsoo.ru/f7¢59d38



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38

"KopnyckynspHo-
BOJIHOBOH myayn3m"

168

PesepBHBIN ypOK.
O06o0061IeHNE U
CHCTEMAaTH3aINs 3HAaHUH
o teme "dusuka
aroma"

bu6mmoreka IIOK https://m.edsoo.ru/1f511654

169

PesepBHBIi ypOK.
O06o00mmenue u
CUCTEMAaTH3aIisA 3HAHUH
o teMe "duznka
aTOMHOTO SiApa 1
AJIEMEHTAPHBIX YACTHIL"

bubnuoteka [{OK https://m.edsoo.ru/905c5ce0

170

Pe3epBHbIil ypok.
O06o01menue u
CHCTeMaTH3alus 3HaHuI
mo TemMe " IJIeMEHTHI
actpoduzuxu"

bu6moreka IIOK https://m.edsoo.ru/2bffb94c

OBILIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

170

16

11 KIJACC

Ne
n/n

HaunmenoBanuepasaeioB u

TEMIIPOTrPaAMMbI

Koan4yecTBo4acoB

JJIeKTPOHHbIE

Bcero

KonTpoabHblepadoThI

(ungposbie)

IpakTnyecknepadoThl
o0pa3oBaTe/ibHbIEpeCcypchl

Paznea 1.9JIEKTPOINHAMMUKA

1.1

MarnuTtHoeroe

14

1.2

QHGKTPOMaFHI/ITHaHI/IHI[yKL[I/IH

13



https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

Hroronopazneny

27

Paznea 2.KOJIEBAHUSA U BOJIHbBI

2.1 MexaHn4ecKUEeKOIeOaH s 10
2.2 DNeKTpOMarHUTHBIEKOJIE0aH s 15
23 MexaHnnueckue u 10 1
AJIEKTPOMATHUTHBICBOTHBI
2.4 Onruka 25 1
Hroromnopasznemy 60

Pasnea 3.0CHOBBI CIIEITUAJIbHOM TEOPUH OTHOCUTEJBHOCTH

3.1 OcHoBsl CTO 5 1
Uroromopazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyCszﬂpHo- 15
BOJIHOBOH yaJTU3M
4.2 duszukaatoma 5
43 ®du3rka aTOMHOTO SA7pa U 5
' 3JIEMEHTAPHBIX YaCTHII
Uroronopazneny 25

Pazpea S.OJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

51 DNIeMEeHTBHIACTPOHOMHHU U 12
acTpopu3UKu
Uroronopazneny 12
Pazzea 6. @U3NUYECKUN IPAKTUKYM
6.1 OU3NYECKUINTIPAKTUKYM 16 16




Hroronopazneny

16

Paznea 7.0bOBIIAIOIIEE TIOBTOPEHUE

Cucremarusanus 1 00001IeHAE
MIPEIMETHOTO COJCPKAHUS H

7.1 OIIbITA JIESITEILHOCTH, 15
MPUOOPETEHHOTO MPHU U3YUEHUH
Kypca ¢usuku 10 — 11 kiaccos
Uroronopazneny 15
PesepBHOEBpEMs 10
OBHIEE KOJIMYECTBO YACOB 1O 170 16

INPOI'PAMME




11 KJIACC noypo4Hoe IiIaHMPOBAHUE

Ne KoaundecTBoyaco
JarausyyeHu
n/ Temaypoxka B -
1| Bceero
B3aumoielicTBrE TIOCTOSTHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MaruHutHoenoie. 1
l'unore3zaAmmnepa
Bekrop marautHON MHAYKIMK. [IprHIMD
2 CYIIEPITO3HUIIMH MarHUTHBIX TTOJIEH. 1
JIMHUMMAarHU THO UM HAYKIIUU
3 MarnuTHO€ 10JIe TPOBOIHHUKA C TOKOM. 1
OneItOpcrena
Cuna Amriepa, €€ HanpaBJI€HUE U MOYJb 1
5 Pemennesanau 1
5 [Ipumenenue 3akoHa Ammnepa. 1
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBJIE€HUE U MOTYJb.
7 JIB>KEeHME 3apsKEHHON YaCTHIIBI B OTHOPOHOM 1
MarHuTHOM TOJIe
Pemenuesanau
PaboTacunsi/Iopeniia
10 Pemennesamay
1 MarnutHoe noJe B BeuiectBe. DeppoMarHeTuku, 1
napa- u JuaMarHeTHKU
12 OcHoBHbIE CBOMCTBa (PepPOMArHETUKOB. 1
[Ipumenenue peppomMarHeTukoB
13 Pemenue 3amay no reme "MarautHoe 1ose"
14 Permrenue 3amaq nmo reme "MargutHoe mose"
15 SIBnenue snekTpoMarHuTHOM HAYKUKU. [ToTok 1
BEKTOpa MarHUTHOW MHAYKLIUU
16 OJ1C unaykunu 1
17 3aKOHIJIEKTpOMarHuTHoMMHAyKundapazest 1
18 Buxpesoe anexrpuueckoe noiue. Toku Oyko 1
19 O/1C nHAyKIMU B IBMOKYIIUXCS IPOBOAHHUKAX 1
20 Pemenneszanau 1
21 [IpaBunoJlenna 1
22 NunykrtuBHOCTh. KaTyiika HHIYKTUBHOCTH B LI€TIH 1




IIOCTOAHHOI'O TOKa

23 SAsnennecamounaykiuu. IJ1C caMOUHIYKIINN

24 DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.
DNIeKTPOMarHuTHOEMOJIe

25 Pemenunesanau

26 O06o00muIeHre U cUCTeMAaTH3aIMsl 3HAHUH 110 TeMe
"DnexkTpoauHaMuka"

27 KonTtponeHast pabota o Teme "DiekTpoauHaMuKa"

28 Konebarenpnas cucrema. CBOOOJHBIE KOTEOAHMUS.
lMapmonnueckue kosie0aHus

29 Kunematnyeckoe u TMHAMUYECKOE OTUCAHNE
KOJIeOaTeIbHBIX JIBUKEHUN
DHepreTuveckoe onucanue. BeiBos

30 JTUHAMUAYECKOTO OTMCAHUS TAPMOHUYECKHIX
KOJIeOaHUHW U3 UX IHEPTETUUECKOTO U
KHHEMATHYECKOTO OTTMCAHUS

31 Ammuntyaa u dazaxosebanuit
[lepuon u yactora kosiebanuii. [leproa manbix
CBOOOJTHBIX KOJIEOAHWUH MAaTEMaTHUYECKOTO

32 MasiTHUKA.
[TeprnoacBOOO THBIXKOICOAHUHUTIPYKUHHOTOMASI THH
Ka

33 3aryxatoniue KojeOanus. BeiHyXIeHHbIC
kosebanus. Pezonanc

34 ABTOKONEOAHUS

35 Pemenunesamnay

36 VYpok-koHpepennus "MexaHndeckue KojaeOaHus B
MY3bIKaJbHbIX HHCTpYMEHTAX"

37 O06001eHre u cucTeMaTu3als 3HaHu| 10 TeMe
"MexaHnnyeckue konebaHus"

38 DNeKTPOMarHUTHBIEKOJIe0aH sl
KonebarenbHBIHKOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsiia

39 KOHJIEHCATOpa C aMIUIUTYI0M CHUIIBI TOKA B
KoJiebaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJI€ATTbHOM
KoJiebaTeIbHOM KOHTYpE

41 3aryxaroiue 3eKTPOMarHUTHbIE KOJIeOaHMsI.
BrinyKIeHHBIE TIEKTPOMAarHUTHBIE KOJIeOaH!s

42 IIepemeHHBIH TOK. Pe3ucTop ¥ KOHAEHCATOP B LIENU




IIEPEMEHHOT0 TOKa

KaTYHlKa HHAYKTHUBHOCTH B LCIIK NICPEMCHHOI'O

43
TOKa

44 3axoH Oma Juis 3IEeKTPUYECKON LIENU IEPEMEHHOTO
TOKa

45 MomHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE U
JEHCTBYIOIIEE 3HAYCHUE CUJTBI TOKA U HATPSDKEHUS

46 Pe3onanc B anexTpuieckoienu

47 Pemennesanau

48 Wneanpubiif Tpancdopmatop. [Ipoussoactso,
nepeaayda u moTpedaeHue AEKTPUIECKON SHEPTUN
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHepruu. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HU

50 Pemenuesanau

51 Pemennesanau

59 OO6o01enre U cucTeMaTru3alis 3HaHuH 10 TeMe
"JJIeKTpOMarHuTHBIE KoeOaHus"

53 Mexanndeckue BOJIHbI. XapaKTePUCTUKH
MEXaHUYECKUX BOJH

54 CBolicTBaMeXaHUYECKUXBOJIH

55 3ByK. XapaKkTEePUCTUKU3BYKA

56 NudpaszByk n ynprpassyk. [llymoBoe 3arpsiznenue
OKpYKarolen Cpeibl

57 Pemenunesamnay

58 DneKTpOMarHuTHbIE BOJHBL. M3mydyenue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEeKTPOMarHuTHbIX BOJIH. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH

50 [Ikana sneKTpoMarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pamuomoxamms.
DneKTpOMarHUTHO3arpsa3HEHUEOKpYKatoliecpe
bl

62 KonTtposnrHas padota no teme "Konebanus u
BOJIHBI"

63 CaeT. 3aKOH NPSMOJIMHEHHOTO PACTIPOCTPAHEHUS

CBCTa




Pemenne 3amaq Ha NMPUMCHCHHUC 3aKOHA

64 MPSIMOJIMHENHOTO PACTIPOCTPAHEHHSI CBETA

65 Otpaxenue cserta. [1nockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenne cBera. AGCOTIOTHBIN U

66 OTHOCHUTEJIbHBIN M0Ka3aTesb NPeIoMIICHUS.
[TonHOEBHYTPEHHECOTPAKEHHUE.
[IpenenbHBIAYTOJIITOTHOTOBHYTPEHHET OO TPAXKEHUS

67 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB
OTPAKECHHUS U MPETOMIICHUS CBETA

68 Xon myueii B nmpusme. ucnepcus cseta. CloKHbIN
cocTaB Oenoro cBerta. L[BeT

69 JIun3bl. DOKYyCHOE pacCTOSIHUE U ONITHYECKAs CHIIA
JIUH3BI

70 [TocTpoenue n3o0pakeHu B IMH3aX U UX
cucTeMax. Y BEIMYECHHUEINH3BI

71 Pemenue 3a1a4y Ha MOCTpoeHHE N300paKEHHUI,
MOJIy4a€MBIX C IIOMOILBIO JINH3

72 I'mazkakonTuueckascucTema

73 Pemenue 3agau. [Ipenensr npuMeHUMOCTH
F€OMETPUYECKON ONITUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 JucnepcusicBera

76 HNutepdepennusacrera

77 KorepeHnTHbie HCTOYHUKHU. Y CTIOBUS HAOIIOICHUS
MaKCUMYMOB 1 MUHHUMYMOB

78 Pemenunesamnay

79 [IpumenennenaTepPepeHInH

80 Judpakumsiceera

81 JudpakuronHas peméTka. Y cnoBre Ha0m0IeHus
TJIaBHBIX MAKCUMYMOB

82 Pemenunesanay

83 [TonepeuHocts cBeTOBBIX BOJH. [lonspuzanus
cBeTa

84 Pemenneszanau

85 CBETOBBICSBICHUS B IPUPOJIE

86 O06o001eHne 1 cucTeMaTu3alus 3HaHu| TI0 TeMe
"Onruka"

87 KonTtponrHas padota no teme «OnTHKa»




I'paHu1IBI TPUMEHUMOCTH KIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIUHAMUKN U TIPHHLIUAT 1
OTHOCHTEIIEHOCTH

89 [octynarbeiciennnaibHONTEOPUHMOTHOCUTEIBHOCTH 1
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Ipeo6pazoBanwms Jlopenna. Ycinosue

90 npuIMHHOCTH. OTHOCHUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpAIlleHUE JUTHHBI

91 DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIbI 1

92 CBsI3b MacCHhI C SHEPTHEH U UMITYITbCOM 1
PENSATUBUCTCKOM YaCTHUIIBI. DHEPTUAIIOKOS

93 PaBHOBECHOETEIIIOBOCHU3ITYICHHE 1

94 3akoHcMeneHusi Buaa 1

95 I'mmote3a M. ITnanka o kBanTax. ®OTOHEI 1

96 DHeprusi 1 UMITYJIbCPOTOHA 1

97 ®ororddext. OnbiThl A. I'. CToneTosa. 1
3akonblpoTOdhhekTa

98 VYpasuenue DitHmTeitHa 115 GoTodpdekra. 1
"Kpacnas rpanuna" ¢potoaddexra

99 JaBneaune cBeta. OmbiTel 1. H. JleOGeneBa 1

100 BonHoBbIeCBOMCTBaUaCTHI] 1
Bonnsl ne bpoitns. Jlnmuua Bosiabl ae bpoiins u

101 pasMepbl 00J1aCTH JTOKATU3AIUHN JBUKYIIEHCS 1
YaCTHUIIbI

102 KoprmyckysipHO-BOTHOBOM TyalIi3M

103 JudpakuusidaeKTpOHOBHAKPHUCTAIIIAX

104 Crnenunduka u3MepeHU B MUKPOMUPE. 1
CooTHomienus HeonpeaenéHnocrei I eitzendepra

105 Pemennerpaduuecknxzamay

106 Pemennepacuérapixzanay

107 Kountponsnas padora o temam: "Ocuosl CTO", 1
"KopnyckynsipHO-BOJIHOBOM 1yanu3m"

108 OmnbITH IO UCCIIEIOBAaHUIO CTPOCHHUS aTOMa. 1
[TnanerapnasmonensatomaPesepdopaa

109 IToctynareibopa 1

110 Bunpl ciektpos. CriekTp ypoBHEH SHEpruu aroma 1
BOJOpOJIa

111 CrioHTaHHOE M BBIHYKJCHHOE U3IIy4EHHE CBETA 1




112

Jlazep

113

Hyxnonnas monens siapa I'eiizen0epra-lBanenko.
3apsaa 1 MaccoBo€ uucio sapa. M3oTomnsl.
PapnoakTuBHOCTH

114

3aKoH paJuoaKkTUBHOrO pacnaja. CBoiicTBa
WOHHU3UPYIOLIETO U3JydeHus. Biausaue
PAaAOAaKTUBHOCTHU HA )KUBBIC OPraHnU3MBbI.
Jo3nmerpus

115

DHeprusi CBS31 HyKJIOHOB B siipe. SIIepHbIE CUJITBI.
HedexT maccrl siapa. Snepusie peakuu. SnepHbie
peakTopsl. [IpoOneMs! ynpapiseMoro
TEPMOSIACPHOTO CHHTE3A.
DKOJIOTHYECKUEACTIEKTHIPa3BUTHSSAICPHOUIHEPTETH
KH

116

MeTo1bl perucTpanyu U UCCIIeI0BaHUS
3reMeHTapHbIX yacTull. yH1aMeHTaIbHbIE
B3aMMOICUCTBUS. bapruOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangaptHoitmoaenu. Kpapk-
TIIOOHHASIMOJIETBAIPOHOB

117

®wu3suka 3a npenenaMmu CTaHIAPTHOW MOJIETH.
Témuas Matepusi 1 TEMHAs SHEPTHSL.
EnuncTBODM3MYeCKOMKapTHHBIMUPA

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUHU

119

[IpuMeHUMOCTh 3aKOHOB (DUBHKH IJI OOBSICHEHUS
MPHUPOJIHI KOCMUYECKHX 0OBEKTOB.
MeTtoap1acTpOHOMHYECKIXHCCIICIOBAHHUIA

120

COBpeMeHHHC OIITHUYCCKHUEC TCIICCKOIIbI,
PagruoOTEIICCKOIIEBI, BHCaTMOC(bepHaH ACTPOHOMUA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKUe 3BE3IBI,
IUTAHETHI, UX BUANMOE JIBIKEHHUE

122

Conueunas cucteMa. Conuue. Conneunas
aKTUBHOCTb. McTounuk sneprun CostHIA U 3BE3]

123

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "crieKTpajibHbINA KJIacC — CBETUMOCTBD"

124

3BeB,[[LIFJ'IaBHOﬁHOCJ'ICI[OBaTeJ'IBHOCTI/I

125

Buyrpennee crpoenue 38€31. CoBpeMeHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U IBOJIIOIIUN
CoiHia ¥ 3B€31. OTalbDKU3HU3BE3

126

Mneunsiii [1yrs — Hama I'anaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B sIpax rajlakTUK




127

Bcenennas. Paciinpenne Beenennoit. 3akon
Xa66na. Teopus bonbimoro B3pbiBa. PenukroBoe
U3JIy4yeHue

128

MacmrabHascTpykrypaBcenenHoii.
MeraraiakTuka

129

Hepeménupienpo0ieMplacTpOHOMUN

130

®duznyeckuil npakTukym 1o reme "HccnenoBanue
MarHUTHOTO TIOJISl TIOCTOSIHHBIX MarHUTOB' WIIH
"UccnemoBanue CBOWCTB (heppoMarHeTUKOB" HITH
"HccnenoBanne NeldCTBUS IOCTOSHHOIO MarHuTa
Ha paMKy C TOKOM"

131

®uznyeckuil npakTukym no teme "M3mepenue
cuibl Amnepa" unm "M3ydeHne 3aBUCUMOCTH CHJIBI
Awmmnepa ot cuiiel Toka" unn "Onpenenenue
MarHUTHOM MHIYKIIUH Ha OCHOBE MU3MEPEHUS CHIIBI
Awmrepa"

132

®usnueckuil NpakTUKyM 1o teme "HccnenoBanue
SBJICHHS DJIEKTPOMAarHUTHOM MHIYKIMU'" WIH
"OnpeneneHne MHIYKIIMA BUXPEBOTO MarHUTHOTO
nons"

133

®dusznyeckui mpakTukyM mno teme "MccnenoBanue
sByieHHs camonHAyKuuu'" win "Coopka Moaenu
3JIEKTPOMAarHUTHOTO reHeparopa’

134

du3nyecKui MpakTuKyM 1o teme "M3mepenne
nepuoaa cBOOOHBIX KOJICOAHU HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

®dusnyeckuil mpakTukyM 1o teme "MccnenoBanue
MIEPEeMEHHOTO TOKa Yepe3 MOCiIeI0BaTeIbHO
coeMHEHHBIE KOHICHCATOP, KAaTYIIKy U pe3uctop”
win "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIeTH IEPEMEHHOT0 ToKa"

137

®usnueckuil NpakTuKyM 1o teme "M3yuenue
[1apaMeTpoB 3BYKOBOU BOJIHBI"

138

@uznyeckuil NpakTukyMm 1o teme "M3mepenue
IIOKa3aTess MPEIOMIICHHS CTeKIa" WK
"TTonryyenne n300paXkeHUsI B CUCTEME U3 MIIOCKOTO
3epKaya U JUH3bI"

139

®uznueckuil npakTukym no reme "Hccnenosanue




3aBHCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIIECTBa
(ma mpumepe xKuakux Juna3)" win "M3mepenue
(hOKYCHOTO PacCTOSIHUS PACCEUBAIOUINX JINH3"

140

dusnueckuii npakTukym mno teme "Habmronenue
mudpaxun, nHTEpHEPEHIINH U TOISPU3ALIH
cera"

141

®duznyeckuil npakTukym 1o teme "Onpenenenue
WUMITYJIbCA ¥ SHEPTHH PENIITUBHCTCKUX YacTHI] (I10
(doTtorpadusiM TPEKOB 3apsIKEHHBIX YaCTHII B
MarHuTHOM moJie)"

142

®uznyeckuil npakTukym 1o teme "M3mepenue
nocTogHHOM ITimanka Ha OCHOBE MCCIIEIOBAHUS
dboTorddexra" win "UccnegoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOANO]] OT HapsKEHUS "

143

®duznueckuil npakTukym no teme "HccnenoBanue
CIIEKTpa pa3peKEeHHOTO aTOMAapHOTO BOJIOPOIA U
W3MepeHue MocTossHHOM Pundepra"

144

®usnueckuil NpakTUKyM 1o teme "HccnenoBanue
PaaroaKkTUBHOTO (POHA C UCTIOTIB30BAHUEM
no3umertpa" win "M3ydeHue noriomieHus oeTa-
JacTHUIl aJIIOMUHUEM"

145

®dusndeckuit mpakTUKyM 1o Teme "Habmronenus
3BE3THOTO HeOa HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUSI HEOECHBIX 0OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/TUS
CeBepHOro noJiylapus U apKue 3BE3/1bl" Ui
"Habnronenus B Teneckon JIyHbI, T1aHET,
TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUI"

146

O0o001enye u cucreMaru3anys 3HaHui. Poin
(bM3UKH M ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON M 3THYECKOM
chepax IesaTeIbHOCTH YEIOBEKa

147

O0600111eH1E ¥ cUcTeEMAaTHU3aIis 3HaHui. Poib u
MecTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpa

148

O0o001Ienre u cucreMaru3anys 3HaHni. Poin
¢busnveckoit Teopuu B GopMUPOBAHUH
MpeCTaBICHUN 0 (PU3NYECKON KapTHHE MUDA,
MECTO (PU3UIECKOI KapTHHBI MUPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIC




O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

149 "Kunematuka"

150 O0001IeHrEe U CHCTEMATH3allHsl 3HAHUH 110 TEME
"Kunematuka"

151 O0001IeHre 1 CHCTEMATH3allHsI 3HAHUH 110 TEME
"luramuka"

152 O00011IeHrEe U CHCTEMAaTH3aIHMs 3HAHUI 110 TEME
"Cratuka TBEpI0TO Tena"

153 O00011eHre U CHCTEMATH3allHsl 3HAHUH 110 TEME
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

154 O06o01Ienre u cucTeMaTH3alys 3HaHUH 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU TeopHun"

155 O0o01Ienre u cucTeMaTH3alys 3HaHUH 110 TEME
"TepmoauHamuka. TeraoBsieMaIuHb!"
O0o001Ienre U cucTeMaTH3alys 3HaHUH 110 TEME

156 "ArperatHple COCTOSIHHSI BEIIECTBA.
®da3oBelenepexoab”

157 O0o001Ienre U cucTeMaTH3alys 3HaHUH 110 TEME
"Onexrpuueckoe noie"

158 O0o01Ienre U cucTeMaTH3alys 3HaHUH 110 TeEME
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

159 O0o01Ienre U cucTeMaTH3alys 3HaHUH 110 TeEME
"Toku B pa3nuyuHbIX cpenax"

160 O0o001Ienre U cucTeMaTH3alys 3HaHUHM 110 TeEME
"MaraurtHoe noJje"

161 PeszeprHbIit ypok. O000IIEHNE U CUCTEMATH3AITUS
3HAHUM MO TeMme "DIEeKTpOMAarHUTHasE UHTYKIHs"

162 PesepBubIit ypok. O6001IEHNE U CHCTEMaTH3AIIH
3HaHUK o TeMe "MexaHudeckue Koyiebanus"

163 PesepBHblit ypok. O600I1IeHHE U CHCTEMAaTU3alIUS
3HaHUH 10 TeMe "DJIeKTpOMarHuTHbIC KoJieOaHus"
PesepBHblit ypok. O600I1IeHHE U CHCTEMAaTU3alIUS

164 3HaHUH 1o TeMe "MexaHu4uecKHe U
3JIEKTPOMArHUTHBIE BOJTHBI"

165 PesepBHbIit ypok. O600IIeHNE U CHCTEMAaTHU3aIINS
3HaHui 1o TeMe "Onrtuka"

166 PesepBHbIit ypok. O600IIEHNE U CHCTEMAaTU3aIIHS
3Hanui mo Teme "OcHoBel CTO"

167 PesepBHbIit ypok. O600IIeHNE U CHCTEMAaTHU3aINS

3HaHMi 110 TeMe "KopryckynsipHO-BOJIHOBOM




nyanusm"

PesepBHeIit ypok. O000IICHHE U CHCTEMAaTH3AIHS

168 . 1
3HaHui no Teme "dusnuka aroma"
PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3AIHS

169 3HaHM 110 TeMe "Du3rKa aTOMHOTO Si/Ipa | 1
3JIEMEHTapHbIX yacTull"

170 PesepBHblit ypok. O6001IEHHE U CCTEMAaTU3ALIUS 1
3HaHUM N0 TeMe "DIeMeHThI acTpou3uku"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170







YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA
* T4, Maxumes, b. b. byxosnes, H.H. Cotckuit ®uzuxa 10 xi1. duzuka 10
kiacc. bazoBblii 1 yriyOseHHbIN ypoBeHb. YueOHuK. [loa penaxiueit
[MapdhentreBoit H.A. Mockga. [Ipocsemenue, 2021.

*T'.5. Makumies, b.b. Byxosues, B.M. Hapyrun ®uszuka 11 xnacc. bazosslii
u yriayOneHHbll ypoBeHb. YueOnuk. [lon penakmueit [lapdentreroit H.A.
Mockga. [Ipocsemienue. 2021.

* A.I1. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, [[poda, 2005 — 2022.

* 3amanust oopazoBarensHoro nopraia Pemry EI'D

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
*T'.5. Maxumes, b. b. byxosnes, H.H. Corckuit ®uszuka 10 k. duzuka 10
kiacc. bazoBelit 1 yriy0OsieHHBIN ypoBeHb. YueOHUK. MockBa. [IpocBernienue,
2021
*T".4. Msakumes, b.b. byxosnes, B.M. Uapyrun ®usuka 11 knacc. bazoBbiii
U yriayOJieHHbIH ypoBeHb. YueOHuk. Mocksa. [IpocBemenue. 2021
* A.I1. PoimkeBuy. COopHuK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2022
* O.N.I'pomrieBa. CoopHuk 3anad mmo ¢pusuke. 10-11 kmaccer, Mocksa,
"Ix3amen", 2020 T.
* Coopnuk 3ana4 o pusmke 1ig 9 — 11 xmaccos. CocraButens ['.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.
* 10.A. Caypos. ®usuka. [Toypounsie pazpadorku. 10 kmacc. [locobue mis
obmeoOpa3oBarenbHBIX oprann3aiuii. Mocksa. [Ipocsemenne. 2015
*10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 xmacc. [Tocobue s
o0111e00pa3oBaTeNbHbIX OpraHu3anuid. bazoBblil U yriyOieHHbIH YPOBEHbD.

Mockga. IIpocsemenue. 2017 r.



* COOpHUK TECTOBBIX 3aIaHUM JIJIS1 TEMATHYECKOT0 M UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Murtennekt-Lentp», 2004 r.

* C.M. Anapromeukus, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»
CaMOCTOSITEIbHBIX U KOHTPOJbHBIX padoT. 10 — 11 knaccel. [locobue s

yuaurenei. M.: IIpocsemenue, 2010

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://nsportal.ru - conranbHas ceTh paOOTHHUKOB 00pa30BaHUS.

2. http://markx.narod.ru/pic/ - ¢pusuka B mikoue.

3. http://festival. 1september.ru/articles/ - ¢pectrBanp negarornyecKux uici

«OTKpPBITBIA YPOK».

4. http:/lwww.fizika.ru/ - caiit nuis yuuteneit pU3MKH U UX YUYCHUKOB.

5. http://www.physics.ru/ - maTepuansl 1o Gu3MKe.

6. www . ege .edu.ru - uadopmanroHHbii mopran EI'D.

7. http :// school - collection . edu .ru / - eaunas xomtexmust IIOPoB



