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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHWM K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBaHus yueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MLEJsAX, COAEpNKaHUM, O0OIen
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3uKd YriayOJIEHHOTO YPOBHSI IMO3BOJSIET PEATU30BATh
3a/layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHNST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOphlE HEOOXOAUMBI IS TPOAOJDKEHHUST O00pa3oBaHHs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mo ¢usMke ONpENeNsioTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCSI CUCTEMHO - N€SITETbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «Pu3nka mno rojam oOydeHusl.

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

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS peajiu3alliid  Pa3lIMyHbIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBI BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHOHAYUYHBIX Y4E€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME W AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKU BHOCUT OCHOBHOMW BKJIaJ B (QOPMUPOBAHKHE €CTECTBEHHOHAYUYHON KAPTHUHBI
Mupa oOyuyarouierocs, B (HOpMHUpPOBAHHWE YMEHHUIl NPUMEHATh HAaY4YHBIH METOJ
MO3HAHUS MPU BBHIMOJIHEHUU UM YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KAK MPUHIIMIIBI €70 IOCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepuan Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, MOCBSIIEHHBIX OSKOJOTMYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxonaa. s pusuku peanuzanus 3THX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTANIBHBIC YUYEHWYECKHE OTBITHI TPU WM3YYCHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHue 10 u 11 xmacco, 1100 mociie mepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI1 3TUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX PaOOT OCYIICCTBISACTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (PU3NYCCKUX BEIMYMH M ITOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON M HESBHO 3aJlaHHOW (PM3MUECKOW MOJIENBIO, TO3BOJISIIOIINE MTPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIECH KU3HH, TPEOYIOIIHEe 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 JOKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAIMOHHOE 000pYyI0BaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS ~ W3Y4YaeMBbIX SBICHUW W  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOydawmuxcs. TemaTHuecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE UHTEpECA U CTPEMIICHUS OOYy4YalomMXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yibTaTa M3Y4YEHUsI OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMuUpoBaHUE TPENCTABICHUNA O poiu (QU3MKH JJIs PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHnue 3TUX 1eliel oOecreunBaeTcs pelieHueM CIeAYyIoMUX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoil MoJenblo, 3a1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIBHOE CO3JaHHe
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBaHUS W INPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
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 PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss ydeOHoro mpenmera «®dus3mka» Ha YpPOBHE CpEIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 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, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAWBHIYaJTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

10 KUIIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa o3HaHuUs U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIIEpUMEHT W TEOpHUs B Mpollecce IMOo3HaHusl npuponbl. HabmioneHnue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MmepeHudd  pusznueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEJIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepualibHas TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unoreza. dusnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHUs.

Pons u mecto ¢usuku B GOpMUPOBAHWM COBPEMEHHOW HAyUYHOW KapTUHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsOKEHHS B IENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUAIIBHON TOYKU OT BPEMEHHU U UX
rpaduxu.

CBoOogHOe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHue Tena,
OpOIIEHHOTO TOJ YyIIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuueitnoe  nBmkeHue. [IBUKEHME  MAaTepUadbHOM TOYKH  TIO
OKPY)KHOCTHU. YTJOBas U JUHEWHAs cKopocThb. llepumon u wacrora oOpaleHus.



LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIUIOMETD,
IBWKCHHE CHApsAAOB, LENHbIC, I[IECTEpEHYATBIE W PEMEHHBIE INEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBKEHUS.

CrniocoObl uccie10oBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune nABMXeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PETYKTOPE.

CpaBHeHuEe nyTEH, TPAGKTOPHM, CKOPOCTEN IBHKEHHUS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3ydenne naBWKEHUS Tejla, OpPOIIGHHOrO TOpHU30HTaIbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUMOHATIBHOW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOW CKOPOCTHIO TeNa.

N3ydeHne IBUKEHUS Tella MO OKPY>KHOCTH C IOCTOSIHHOM IO MOIYIIO
CKOPOCTBIO.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsbl orcuéra. [lpuHimn
otHocutenbHOoCcTH ["anuies. HennepuuanbHble cHUCTEMBbI OTCUETA (OMpenesieHHeE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uIuy CHII.

Bropoii 3akoH HproToOHa 111 MaTepuaibHON TOUYKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
WHEPTHON MAaCCHI.



Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TaJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHETHI W OT reorpaduyeckol MmUPOTHL. [[BH>keHUE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cwna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBXKEHHUS M CHIIA TPEHUA
nokosi. Koaddumment tpenus. Cuna CONPOTUBICHUS MNPHU JABUKEHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIBLHOTO JIBHYKCHUSI.

Hasnenue. I'mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4eckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOIECCHl: MOIIIUITHUKH,
JBU)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmonenue nBukeHUs TNl B MHEPIUATBHBIX U HEMHEPITUATIBHBIX CUCTEMAX
OTCUETA.

[TpuHIIUIT OTHOCUTELHOCTH.

Kauenue nByX HUIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBHIM
YCKOPEHUEM OTHOCHUTEIbHO HEMHEPIHAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHCTBYIOIICH  MPWIOKEHHBIX K TeIy CHI  C
IIPOU3BEJICHHEM MAaCChl T€JIa HA €ro YCKOPEHHE B UHEPIUATIBbHON CUCTEME OTCUETA.

PaBeHCTBO chJil, BOBHUKAIONIUX B PE3YJIbTAaTE B3aUMOJEHCTBUS TEN.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MaJCHUU.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOJCHCTBYIONMICH CHII TIPH ABMIKEHUHM OpycKa IO HAKJIOHHOU
IIJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U
pe3rHOBOM 00pasIiie, OT ux AehOopMaIiuH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HHUTHIO, IEPEKUHYTON 4yepes
NErKuit OJIOK.

N3mepenue koadduirieHTa TpeHUsI MO BEJIUYMHE YIJIOBOro Kod(hduiueHrta
3aBUCUMOCTH Frp(N). .

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpMoe Teno. IloctymaTenbHOe W BpamiaTelbHOE JIBIKCHHE
TBEpAOTro Tesa. MOMEHT CWIbl OTHOCHTENBHO OCH BpaileHus. [lmedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.



YcroituuBoe, HeycTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHUYECKHE IIPOLECCHI: KPOHILUTENH,
CTPOUTEIBHBIN KpaH, peIIETUaThie KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanue yciioBUlI pPaBHOBECHS TBEPIOTO TENA, HWMEIOLMIETO OCh
BpalICHUS. .

N3yyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAAb OIIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NMnynbe MaTepraIbHON TOYKHM, CUCTEMBI MaTEPUANBHBIX TOUYEK. LIeHTp Mace
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBMKEHUH LIEHTPA Macc.

NMiynibe cUIlbl 1 UBMEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE BMXKEHUE.

MoMeHT umITylibCca MaTepuaibHOW TOYKH. [IpeacTtaBieHue O COXpaHEHUU
MOMEHTa UMITYJIbCA B [IEHTPAIbHBIX MOJAX.

PaGoTta cuipl Ha MaloM M Ha KOHEUHOM IepeMelieHuu. ['paduyeckoe
npeJicTaBieHue paboThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckast sHeprusi maTepualbHONM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[loreHnmanbHble M HENOTEHUMAIbHbIE Cwibl. lloTeHnManpHass sHeprus.
[ToTennuanbHas 3HEprus ynpyro achopMUpoBaHHON NpPYyXWHBL. [loTeHIManbpHAsS
JHEprus Tejla B OJHOPOJHOM TIpaBUTALMOHHOM mosie. lloTeHumanbHas 3HEprus
TeJa B TPABUTALMOHHOM I10JI€ OJHOPOAHOTO mapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThbst KOCMHUYECKask CKOPOCTb.

CBs3pb  pabOThl HEMOTCHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYeCKOu
SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHHsI MEXaHUYECKON YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHnue bepHyuM Ay WI€adbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpaHEHMS] MEXaHUYECKOU DHEPTUH.

TexHu4eckne yCTpoHCTBa U TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM THCTONET, THUPOCKOM, (GUTYpHOE KaTaHWE Ha
KOHBbKax.

Jemoncmpauuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBHXKEHUE.



N3Mepenne MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Tea npu COBEPIICHUU PabOTHI.

B3aumHble mnpeBpalieHUss KUHETUYECKONM M IIOTEHLMAJIbHOW JHEPrUd IIpU
JNEWCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanne coxpaHeHUs] UMITYJIbCa IPU YIPYTOM B3aUMOICHCTBUM.

Onpenenenue paboOThl CWIBI TPEHUSI TPU JBWKEHUM Tejla MO HAKIOHHOU
IUIOCKOCTH.

Paznen 3. MosiekyasipHas pusuka 1 TEpMOAMHAMMKA.

Tema 1. Ochoébl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OcCHOBHbBIE TIOJIOKEHHS MOJICKYJsIpHO-KHHEeTHUYecKor Teopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBCkoe ABWIKEHHE. XapakTep
JNBW)KEHUS W B3aUMOJICHMCTBUS 4YacTUIl BeniecTBa. Mojaenu CTpOEHHUs Ta3oB,
KUJKOCTEH W TBEPIBIX TeI W OOBSICHCHHE CBOMCTB BEIECTBA Ha OCHOBE ATHUX
monenedd. Macca u pasmepsl Mosekyn (atomoB). KonnuecTBo BemiecTBa.
IToctostnuast ABorajipo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
rasa JIBI>KYTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomOTHAS
temreparypa (mkana temnepatyp KensBuna). 3akon [lampTona. M3ompouecchl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduyeckoe
npeliCTaBlIieHnEe U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsa3p  MEXIy JIaBJI€HHEM U  CpeJHEM  KUHETUYECKOW  HDHepruei
NOCTYIMATENBHOTO TEIUIOBOIO JBHXKEHHUS MOJIEKYJI HIEaJbHOTO Tra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UJIEATIbHOTO ra3a).

CBs13b a0CONIIOTHON TEMITEpaTyphl TEPMOAMHAMUYIECKON CHCTEMBI CO CpeTHEN
KMHETHUYECKOW SHEPTUEHN MTOCTYIIATENBHOIO TEIJIOBOIO IBMKEHUS €€ YaCTHLL.

TexHnuecknue YCTpOWCTBA W TEXHOJOTMYECKUE IIPOLECCHI: TEPMOMETP,
O6apomeTp, Moy4eHne HAaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUI BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buneoponnk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHMUSI.

Huddy3us xuakocTe.

Mogens onbita IITepHa.

[IputsxeHne MONEKYIJI.



Mojenu KpUCTaININYEeCKUX PELIETOK.

HaGmtonenue u vccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

UccnenoBanne mpouecca YCTaHOBICHUS TEIUIOBOTO PABHOBECUA IMPHU
TEII00OMEHE MEX]y ropsiueid U XOJ0IHON BOAOK.

N3yyenune n30XopHOro rmnpouecca.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckas (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH IS
TEPMOJIUHAMUYECKON CUCTEMBI. BHENIHME U BHYTpeHHUE napaMeTpbl. [lapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KaK CpPEHHE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoaumHamuku. (CaMonpou3BOJbHAS — pellaKcarus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mojenb uIeaNIbHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMAa YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJICNIW: HU3Kas KOHIIEHTPAIUSl YacTHll, BHICOKUE
TeMnepaTypbl. BeipaxeHue 1yt BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBasucratnyeckue nu HeCTaTUUECKUE TIPOLIECCHI.

DOnemeHTapHas pabota B TepMOJAMHAMUKE. Brruncnenue paboTel 1o rpaduky
npoiiecca Ha PV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTEeMBl  0e3  coBepuieHus pabotel. KoHBekuws,
TEIUIONPOBOIHOCTD, U3JIyUYCHHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©  MOJApHas
TEIUIOEMKOCTH BEWIECTBA. YpaBHEHHE Maliepa. YenbHass TEIUIOTa CrOpPaHMs
ToriuBa. Pacu€r KonmmyecTBa TEMJIOTH TMpH Temonepenave. [loHstue 006
aguabaTHOM IIpoliecce.

IlepBpiii 3aKkOH TepMOoAMHAMUKHU. BHyTpenHsis osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJWHAMUKH [UI PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIAUT
eMHCTBEHHAs aguadara. AOCONIOTHAA TeMIepaTypa.

Bropoii 3akOH TEpMOJWHAMUKHA JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcauuu (Knaysuyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumner gectBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [{ukn KapHo.



DKOJOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAWIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpAaTOpHBINM ABUTATENW, MNapoBas TypOuWHa,
MOJyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenne remnepaTypsl Ipu aiuabaTUYECKOM PaCIIUPEHUH.

BosnymiHoe orauso.

CpaBHeHME yACITBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnioco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpolecca.

KomrnproTepHbie MOJIEH TEMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue yaeapHON TEIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECCTBA.

Tema 3. Acpecamnuie cocmoanusn eeuwiecmea. Pazogvie nepexoowl.

[lapooOpazoBanne u koHaeHcauus. McmapeHue W KureHue. Y jelbHas
TEIUIOTa TapooOpa3oBaHUs.

HacbiieHHble W HeHachlllleHHble Tapbl. KadyecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH W JaBJIEHUSI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPaTyphbl KUIIEHUS OT JIaBICHUS
B KUJKOCTH.

BrnaxHocts Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmieckue u amopdHbie Tesia. AHU30TPOIHUS CBOMCTB
KpuctajuioB. IlnaBneHne uW KpucTtam3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyOnumarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenne u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe paclIMpeHre KUIKOCTEW U TBEPABIX Tell, OOBEMHOE U JIMHEHHOE
pacipenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

VYpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(phUIMEHT MOBEPXHOCTHOTO HATSIKCHHUS.
Kanunnspusie sBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.



TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKHME TMPOLECCHI:  KUJIKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX NTAPOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3mepenre aOCOMIOTHON BIIAXKHOCTH BO3JyXa W OILIEHKAa Macchl MapoB B
OMEUIEHUHU.

N3mepenue moayns FOHra.

HccnenoBanune 3aBUCUMOCTH JedopMmaliid  PEe3UHOBOrO  o0pasla ot
IPWIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DOnekTpu3auuss Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBONHMKM, HOHMAJIEKTPUKA U MOIYyHPOBOJHUKHU.
DNEeMEHTApHbIA BJIEKTPUUECKUN 3apsAln. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. Toyeunsie 3apsapl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsix€anocts  anextpuueckoro  mons. [IpoOuenid  3apsna.  Jluaum
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1osis. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nojs. CBA3b HAMPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisi (Kak OJIHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[TpuHIMI Cynepno3ULNY ATEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepsnl. [lore
PaBHOMEPHO 3apsKEHHOro mno oObéMy Imapa. Ilome paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTH. KapTuHbBl JMHUN HANps>KEHHOCTH 3TUX TOJEH U
DKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsI/I0B.

JIMpAEKTPUKHU B AIEKTPOCTATUIECKOM HoJIe. JlupnexTpudeckast
ITPOHUIIAEMOCTH BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOIO
KOHJIEHCATOpa.

[TapamnenbHOE coeMHEHNE KOHIEHCaTOpoB. [locaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPA.

JIBM>KEHME 3apsyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJIeHCaTOphI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSAKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B DIIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

Y CTpolCTBO M AEUCTBUE KOHJECHCATOPA ITOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXKI1Y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika U pa3psiika KOHJIEHCATOpa Yepes3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, nadopamopuvie padbomoi, npaKmuKym. .

N3ydenune nporekanus Toka B LE€NH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pasHoCTH IIOTEHIIMAJIOB (HampspKEeHUs ) pu
IIOCJIEA0BATEIILHOM COEIMHEHNN KOHIEHCATOPOB. .

Tema 2. [locmoannwtii 31eKMpudecKuili mok.

Cuia toka. IlocTossHHBIN TOK.

YcnoBus CyleCTBOBaHMS IOCTOSHHOTO JJIEKTPUYECKOro ToKa. McTouHmknm
toka. Hanpsixxkenue U u DJ1C é&.

3axkon Oma JiJig yyacTKa IeTH.



DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJIHOPOJTHOTO TMPOBOJHUKA OT €ro JJIMHBI U IUIONIAAXd MONEPEYHOIO0 CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaUIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [pasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUUECKOrO0 TOKa. TerioBas MOIIHOCTb, BBIAEISEMash Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW 1iernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B 11enu moCTOSIHHOTO TOKA.

TexHuueckue YCTpOWCTBA W TEXHOJOTMYECKHE TMPOIECCHI: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUMK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSKEHUSA JJIs1 PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUS TPU TOCTOSTHHOM
HaIPSKEHUU.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

Cnioco0bI coemTMHEHUST HCTOYHUKOB Toka, D/[C GaTapeil.

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

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne CMEMIAHHOTO COEIUHEHUS PEZUCTOPOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HalpsDKEHUS U1 JIAMIIBI
HaKaJIUBaHUS.

VYBenuueHue npejaena u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
Temrepatrypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUUYECKAS IUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Moisnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UuCTOp, (OTONUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBITIJIABKA AJIFOMUHUS, SJICKTPOHHAS] MUKPOCKOTIHA.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexkrpoinusa..

DOuU3NYeCKU MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIE MTOTPEIIHOCTA U3MEPEHUN (PU3NYECKUX BEIMYHUH.
OrneHkKa rpaHuIl IOrPEITHOCTEMN.

[IpoBeneHne KOCBEHHBIX HU3MEPECHHUM, HCCIEJOBAHUM  3aBUCUMOCTEU
bU3UYeCKUX BEIWYWH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3fenax «YYEHHYECKHUH  HKCIEPUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosinpeomemmnboie noHaAmMUA, C6A3AHHbBIE C UYUECHUEM MEM 00068 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (hakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE MPUOOPHI, (P pOBas TaOOpaTOPHSI.

Mamemamuxka: penieHne cucTeMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napabouia, runepOosa, ux rpaduku U cBoicTBa. TpUTrOHOMETpUUECKUE (PYHKIIHMH:



CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpessbl,
yTUIM3alUsl OUMOOPraHMYECKOro TOIUIMBA [UIsi  BBIPAOOTKM  «TEIJIOBOM» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIE SIBJICHUS B IPUPOJE,
AIEKTPUYECKUE SIBICHUS B )KMBOU MPUPOJIE.

Xumua: JTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIDHAs Macca, IOJIyYEHHE HaHOMATEPHUAJIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M T'a30B, KUIAKUE KPUCTAJUIbI, SJIEKTPUYECKUE
CBOMCTBAa METAJIJIOB, JEKTPOJIUTHYECKAS] JUCCOLMALINS, TAIbBAHNUKA, dJIEKTPOHHAS
MUKPOCKOMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHMH
(KpOHIITEHH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (TMPOCKON, BOJOMET U APYTHUE), JBUraTeIb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
IIOJIyYEHHSI COBPEMEHHBIX MATEpHAJOB, B TOM YHUCJIE HAHOMATEPHANIOB, W
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpHOOpoOB,
ra3opaspsAHbIE JIAMIIbI, [TOJIYTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KUIIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumopelicTBue TIOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOWH. [IpuHOMN Cynepno3uuuun
MArHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHIYKIIAH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (IPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmrnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjiIe€HUE U MOJIYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl Jlopenma.

MarunurtHoe 1noJie B Beniectse. @eppoMarHeTHKH, Napa- U JHaMarHETUKH.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTeP-MYJIbTUMETD,
3JIEKTpOJIBUTATENb IKOOU, YCKOPUTENIN dJIEMEHTAPHBIX YACTHII.
Jemoncmpauuu.

KapTI/IHa JIMHUN HMHAYKOUH MargamTHOI'O I10JI4A IIOJIOCOBOTO nu
HOI[KOBOO6paBHOFO IIOCTOSAHHBIX MAarHuTOB.



KapTuna nuanii MAarHUTHOM MHAYKIHUH TOJISL JJIMHHOTO IPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopenicteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmonenre nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, NPaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

UccnenoBanne AeUCTBUS MOCTOSIHHOIO MAarHUTa HA PAaMKYy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydeHune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMMepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BeEkTOpa MarHUTHOWM
uHaykiuu. OJIC uHAykuMu. 3aKOH JJIEKTpOMAarHUTHOW uWHAyKIuu Dapanes.
Buxpeoe anekrpuueckoe nosne. Toku Pyko.

OJC wHAYKUMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JIC caMOUHIYKIIUHU.

DHeprusi MAarHUTHOTO TOJIL KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TIOJIE.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIUOHHAs
[I€4b, COJICHOU/I, 3alUTa OT JICKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JI€
3emuiu.

Hemoncmpauuu.

HaGmonenne siBjeHUS 3JIEKTPOMAarHUTHOW MHIYKITUH.

UccnenoBanne 3aBucumoct IDJJC HHAYKUUHU OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[TageHne MarauTa B aJIOMHHUEBOM (MEIHON) TpyOe.

SIBrieHnEe caMOMHIYKIMH.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

OnpeneneHne MHIYKIIMY BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue siBIEeHUS CAMOUHAYKIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHeEpaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue kosiebanus. Kunematuueckoe M JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmucaHue (3aKOH COXpPAHEHHUS MEXaHHMYECKOW dHepruu). BeiBoa
JTUHAMHYECKOTO OMUCAaHMS TAPMOHHYECKUX KOJIEOAHUM M3 UX SHEPreTUUYECKOrOo U
KMHEMATUYECKOTO OMHUCAHUSI.

Amvmnryna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHUNW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora kosneOanuit. Ilepron manbix CBOOOTHBIX KOJeOaHUU
MaTeMaTH4YeCKOTOo MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHWI TIPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHy)/1eHHBIC KOeOaHus. Pe3oHaHc.
Pe3onanchnas kpuBas. BnusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTHUUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceilicMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOTO IBUXKEHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHWI rpy3a Ha HUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyxaronmx Kojie0aHui U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoJeO0aHU OT COMPOTHUBIICHHUS.

UccnenoBanne koneOaHuUi rpy3a Ha MacCHUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHH MMPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Hab6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3mepenne mnepuoma CBOOOTHBIX KOJNEOAHWW HUTSIHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuenune 3aKOHOB JBIKEHUS Tela B XO/€ KOJIeOaHUH Ha YIIPYTrOM TOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTUHU B PYKUHHOM MasiTHUKE.

NccnenoBanue yObIBaHMS aMIUTATYAbI 3aTyXaOUUX KOJICOaHUH.



HccnenoBanne BbIHYKJIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1e0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC 3IEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTMTY0M CUIIbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JEHCTBYIOIIEE 3HAUYCHHE CHUJIbI TOKAa W HANpsOKeHUs MpU  pasinyHol (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHblii NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMH CHUHYCOWJIAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepempadya M MOTpedieHHE
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne ycTpOHCTBAa M TEXHOJOTUUYECKHE MPOLECCHI: AJIEKTPUUYECKHIA
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarOIIUX JICKTPOMATHUTHBIX KOJICOAHUA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BeiHyX1eHHbIE CHHYCOUJAJIbHbBIE KOJICOaHMUS.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IEPEMEHHOIO
TOKA.

Pesonanc nmnpm mocinenoBaTENbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU ¥ KOHJIEHCATOPA.

VY CcTpoHCTBO M MPUHIIKT IEUCTBHSI TpaHChopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIaUn.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3yuenne Tpancpopmaropa.

HcenenoBanne NMEpeMEHHOIO TOKAa 4epe3 IOCIEAOBATENIBHO COEIUHEHHBIC
KOHJIEHCATOP, KATYLIKY U PE3UCTOP.

HaGunronenne 31eKTpOMarHuTHOIO pe30HaHca.



UccnenoBanue pabOThl HCTOUHUKOB CBETA B IIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSL MX pacnpoctpaHenus. [lomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHUsS U JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKECHHUE, MpesIoMJIeHHe, WHTephepeHLUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHUE OKpPYKaIOUIEH CpeIbl.

DNEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUSI M3TYyUYCHHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmMuas opueHTaIMs BEKTOPOB B AJIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,  TMPEIOMJICHUE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPY>KAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeIeBU30p, aHTeHHa, TeaedoH, CBY-nieus,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaAHUM.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHiny u 1upakiini MEXaHUMIECKUX BOJIH.

AKYyCTHYECKUM pe30HAaHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMEHEHUE.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMJICHHUE, TOISpU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPa(hUOIECTOBOTO HU3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEelHOE pacnpoCTpaHEHHUE CBeTa B OJHOPOJHOM cpene. Jlyu cBerta.
TodeuHbI1 NICTOYHUK CBETA.



OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKA3aTENb
npesiomieHusi. OTHOCUTENbHBIN MMOKa3aTeNb npeioMieHus. [I0CTOSHCTBO 4acTOTHI
CBETa U COOTHOILEHHME JJIMH BOJIH MPHU MEPEX0Je MOHOXPOMATUYECKOTO CBETa
yepe3 rpaHully pasjiesia AByX ONTHYECKUX Cpes.

Xon nyueir B mpusMme. [ucnepcust cera. CiloxHbI cocTaB 0enoro cpera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. lIpefenbHbIA yroyl MOJHOrO0 BHYTPEHHETO
OTpaXeHUS.

Cobuparomiie W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTOsIHME M ONTHYECKas CWiIa TOHKOW JIMH3bL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM c(epuyecKoil JMH3bl OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
NOKAa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa nyya, MPOIIEAUIErO JIMH3Y TOJI MPOU3BOJBHBIM YIJIOM K €€ TJaBHOM
ontuyecko ocu. IlocTpoeHue wu300pakeHUMl TOYKM W OTpe3Ka MpsMOM B
coOUpAIOLIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromias cnoco6HocTh. [11a3 kak onTudeckas
cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHMMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€pEHTHbIX MCTOYHHMKOB. IIpuMepbl KiaccHuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckre yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECChl: O4YKH, JIyIa,
NEPUCKOI, (oToamnmnapar, MUKPOCKOI, MPOEKIMOHHBIM ammapar, NpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PaKIMOHHAS pEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

Habmronenme nomHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccnenoBaHnne XoJa CBETOBBIX IIYYKOB 4Yepe3  IUIOCKOMApAIIEIbHYIO
IUTACTHHY U IPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



Mojenu MUKpOCKOIIA, TEJIECKOIA.

HaGmonenne natepdepeHnnm crera.

HaGmronenue BETOB TOHKUX IJIEHOK.

HaGmonenne nudpakuum ceera.

N3yuyenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmronenue nucnepcuu ceera.

Habmronenue noisipu3anuu cBeTa.

[IpumeneHue NOISIPOUIOB JIJIsl U3YUEHUS MEXaHUYECKUX HANPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepeHue nokaszaTesns NpeJoMIICHUs CTEKIIA.

UccnenoBanue 3aBUcMMOCTH (DOKYCHOTO pacCTOSIHMSI OT BellecTBa (Ha
npuMepe KUIKUX JTUH3).

N3mepenue pokycHOTro pacCTOSHUS pacCEUBAIOIINX JIHH3.

[Tonyyenune n300paxxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TenecKOnmM4ecKuX CUCTEM.

Hab6monenue nudpakiuu, nHTepdEpEeHINN U MOJISIPU3AINH CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yuyenue nnTepdepeHnm J1a3epHoro U3IyuyeHus Ha IBYX HIENsX.

HaGmonenue nucnepcum.

HaGmonenue u uccnegoBanue 1UPpakmOHHOTO CIIEKTPA.

N3mepenue 1IHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3JIy4eHHUS] CBETOMO/A MPU MOMOIIN AUGPAKIUOHHOM
PEIETKH.

Paznen 6. OcHOBBI clIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['paHubl  NPUMEHUMOCTH  KJIACCMYECKOM  MeXaHukd.  llocTynaTsl
CIEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHH U COKPAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIbl. DHEPrus
TIOKOSL.

TexHuueckne YCTPONCTBA M TEXHOJOTMYECKHE MPOLIECCHhl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIH 3apPSKEHHBIX YaCTHLL.

Y4eHndecKuil IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W HSHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).



Paszpnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060i1i oyanusm.

PaBHOBecHOe TermioBoe u3NydeHue (M3iiyueHue aOCONIOTHO YEPHOrO Tela).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdekt. Onbitel A. I'. Croneroa. 3akonbl horodddekxra. YpaBHeHHE
OuiHmTeitna aia oroaddexra. «KpacHas rpanuna» dpotosrddexra.

JlaBnenue cBeta (B YacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
NOTJIOMIAOIIYI0 M aOCOJIOTHO OTpakawlinyko moBepxHocTh). OmbiTel II. H.
JleOeneBa.

BosiHoBeIE cBOMCTBA YyacTul. BomHsl ne bponns. lnuHa BoiHb! e bpoiis u
pasMmepsl 00JacTH JIOKAIM3AlUU JABWXKYIIEHCs dactuibl. KopmyckynsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB HAa KpHUCTaLIaX.

Cneunduka nzmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHu4eckne yCTPOMCTBA W TEXHOJOTMYECKHUE IPOIECCHI: CIEKTPOMETD,
dboTosneMenT, (HOTOMATUYMK, TYHHEIbHBIM MUKPOCKON, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHelHero ¢hoTo3ddexra.

HccnenoBaHne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneynas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosuuoi [Imanka Ha ocHOBe HccnenoBanus ¢hoTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKECHHUSI.

Tema 2. Duzuxa amoma.

OneITEl MO UCCIENOBAaHHUIO CTPOeHHUs aToma. I[lnaHerapHas monenb aroma
Pezepdopna.

[Toctynater bopa. U3nydyenune u mormomenne (HOTOHOB MPH MEPEXojie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.

Bunsl ciektpoB. CriekTp ypOBHEM 3HEpruu aTomMa BOJAOPO/a.

CnoHTaHHOE M BBIHYXJIEHHOE M3JyueHue cBeTta. Jlazep.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.



Mogens onbita Pezepdopaa.

HaGmronenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3TYUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Du3zuxka amomHo20 A0pa u 371eMEHMAPHBHIX YACHUY,

Hyxknonnas moznens siapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tonsl.

PanunoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBIE HM30TOINBI B MPUPOJIE.
CgolicTBa MOHM3UPYIOUIETO M3JIy4YeHUs. BiusiHue paguoOaKTUBHOCTH Ha >KUBBIC
opranu3mel. EctrecTBeHHbIl (poH u3nydenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifpe. SAnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cuHtes saep. Anepusie peaktopsl. [Ipodiemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTWYECKHE aCIEKThl pa3BUTHUSA
SAIEPHON SHEPTETUKHU.

Mertozpl perucTpalvy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOAECHUCTBHS. bapuOHBI, ME30HBI U JENTOHBI.
[IpencraBnenne o CtangapTHOM Mozenu. KBapk-riitooHHast MOJENb aIpOHOB.

®usuka 3a npegenamu CtaHaapTHo Monenu. TéMmHas Martepuss U TEMHas
SHEPTHUsl.

EnuncTBO puznueckoit kKapTHHBI MUpA.

TexHuueckne yCcTpoucCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPaKmMuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenne norioiieHus: OeTa-4acTUll aTFOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BuTHs acTpoHoMuu. [IpukinanHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuH. [IpUMEHMMOCTH 3aKOHOB (U3WKUA I OOBSICHEHHS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHUYECKMX HccieqoBaHUui. (COBpEMEHHbBIE ONTHYECKHUE
TEJIECKOIIbI, PaANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMMUSL.



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

Conneynas cucrema.

Comnnue. ConmHeunast akTUBHOCTb. McTounuk 3Heprun CoJiHIa U 3BE3.

3BE311BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIEeKTpaJbHBIN KJIacc —
CBETUMOCTB». 3BE3AbI TJIABHOW IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [lyte — Hama I'anaktuka. Ilonoxenune m nBuxenue CoaHua B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmradnas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€31HOr0 HEOGa HEBOOPYKEHHBIM TJIA30M C WCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIs1 OTpeIeeHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHBbIE c03Be31uss CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmionenust B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYECKUX BEIUYUH C UCTIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEITHOCTA U3MEPEHUN (DU3UUECKUX BEIIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leiax «YUYEHUYECKUM  OKCIIEpHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

O0o01maomee MoBTOPEHUE.

OO6o00menne u cucTeMaTH3alus COJIEP KaHMs pa3ziesioB Kypca «MexaHHuKa,
«MonekynapHas GuU3UMKa U TEPMOANMHAMUKAY, «DIEKTpoJIUHaMuKa», «Konebanus
U BOJHBI», «OCHOBBI CHEUHUATBHOM TEOpUH OTHOCHUTENIbHOCTHY, «KBaHTOBas
busnkay, « IIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Ponb ¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBbHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU



U aCTPOHOMHM B COBPEMECHHON HAayYHOW KapTUHE MHUpPA, 3HAYEHUE OIUCATEIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOM W  MPOTHOCTHYECKOW  (DYHKIIMIA
(u3znuecKoi TeOpuu, poiib PU3NYECKON TeOpUuHu B (HOPMUPOBAHUM IPEICTABICHUN
0 (U3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIECHUN O IPUPOIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3EN C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, C64A3aHHbLE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HaydyHbId (DakT, runoresa, (uamyeckas BeJIWUYMHA, 3aKOH,
TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJelb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHbIE TPUOOPHI, IUPpOBas 1abopaTOpus.

Mamemamuxka: pelmieHHE CUCTEMBbl YpaBHEHUH. TpUTrOHOMETpPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEyroJbHUKOB,
OIpeieNICHUE MIIOAAN MIOCKUX QUryp u 00bEMa Teil.

Buonozcua: snextpuueckue SsBICHUS B KUBOW NpuUpOAeE, KojieOaTelbHbIE
IBVKCHUS B JKUBOW IIPUPOJE, DKOJIOTMYECKHME PHUCKM IIPU IPOU3BOJCTBE
NIEKTPOAHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLIEeH  Cpelbl,
yJIbTpa3ByKOBasi JIMarHOCTHKa B MEIULMHE, ONTUYECKUE SBICHUS B JKUBOU
IPUpOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAINYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl O0pa30BaHUSl KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHbIHI
aHaIN3.

T'eozpaghun: wmarnuTHBIE TIONIFOCA 3€MJIM, 3a&JI€KU MAarHUTHBIX DY,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHUTOB,
AJIeKTpoJBUTaTENh SIKOOU, reHepaTop NMEePEeMEHHOro TOKAa, WHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paluonpUEMHHK, TEIEBU30p,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JUAarHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
IIPUEMHHUKH, SIICPHAs DHEPreTUKA U YKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIMTAHMSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEACHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphl, OCO3HAHHE TJI0OATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (UBHUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

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

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHus (U3UKH OCYUIECTBISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

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

OTIPE/ICTISATh TN NIEATEIHHOCTH, 3aJaBaTh MapaMeTpbl U KPUTCPUU KX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(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;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsIX, B TOM YHCJIE MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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 MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 WH()OpPMAIUU Pa3IUuUHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKeHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POpPMY MPEACTABICHUS U BU3YaTH3AIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

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 TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IPUHUMATh €M COBMECTHOM JIEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAUECTBEHHBIX
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;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

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



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU MJi1 OLEHKH 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 mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
¢uszuke Ui ypoBHS CcpeAHero ooOimiero o0pa3oBaHUS Yy  O0y4aroluxcs

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€;

CaMOpETyJIUPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

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

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

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

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (YyHKIUN  Qu3Mueckod TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
IpolLeccoB (SIBJIEHUI): HHepUMalbHAs cHUCTeMa OTCYETa, aOCOIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMUECKOT0) Tela, UeaJbHbIi ra3, TOUeUHbIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUMUN  OTHOCUTENbHOCTH [ammnes, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT u 3akoHBI MONIEKYISIpHOW (U3UKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHHS €0 YacCTHIl, CBA3b JABJICHHS WUICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, NPUHUHUIN CYNEPHO3UIUUA DIICKTPUUYECKUX
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 SIBJICHUS, HUCIONB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CWjia TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus WJCAIBHOTO OJHOATOMHOTO rasza, paboTa HealbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ W B JUDJCKTPUKE, MOTEHUMANT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUS AIEKTPUUYECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHHE U KOHJCHCAWs, TUIaBJICHUE U KPUCTAJUIM3ALMs, HAIPAaBIEHHOCTh
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pE3YyJbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAIBHBI METOJ M3MEPCHHs, OLICHUBATH AOCOJIOTHBIC H
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
NIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTAaTyce IPEIOKCHHOM
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;

pemiatb pacy€THBIC 3aJa4yd C SBHO 33JaHHOWM M HESBHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3HUECKHX TEOPUH MPU KMCIOJb30BAaHUU MAaTEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca PU3MKH, a TaKKe MHTETPalMK 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEHIIETO pa3BUTHUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKU M MpeAbsSBICHUS Y4eOHOH W
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpyHIe C MCIOJIHEHUEM pPa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON S TeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (YHKIUN (DU3NYECKOW TEOpUUu —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABICHUN O IPUPOIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCaTbHbIN TPYKUHHBI MasTHUK, TapMOHUYECKHE BOJHBI, UCAJIbHBIN
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 UCMOJIb30BAHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUMM, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIOKEHHUsS] ~ KBaHTOBOM  (¢u3uku  (ypaBHeHHE  ODHHIUTEHHA I
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE MPOLECCHl M SIBICHUS, HCIOJIb3YyS BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJBIKYIIAsl CHJIAa CAMOUHAYKLMH, 3HEPrHsT MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTephEepeHLIUs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThl J1a3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

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

OPUMEHATh OCHOBOIIOJAralIie ACTPOHOMHMYECKHE MOHSTHS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, MpPU 3TOM KOHCTPYUPOBAThH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



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

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYECKHX BEIMYMH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATh
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYANIINE TPEOOBAHUSAM 3aJa4yH, TPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YYETOM IMOJIYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3UIMNA SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUHM O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp>KaHMUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMaluK, TMOJIYYEHHOM W3 pa3IMUHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

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

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIbI B PEIICHUE PacCMaTPUBAeMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOAL TOSHATIE HPHPO! 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 10 https://m.edsoo.ru/7f41bf72
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 https://m.edsoo.ru/7fALbF72
Utoro mno pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/7FALbF72
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MepEeX0 bl https://m.edsoo0.ru/7f41bf72
Wroro mo pazueny 49
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 24
IEKTPHIECKOE HoNe https://m.edsoo.ru/7f41bf72
. . bubnuoreka [JOK
4.2 [ToCTOSIHHBIN EKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4. T
3 O B PASIITAHPIX Cpeax 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUM MIPAKTUKYM
. bu6mmoreka [IOK
>1 DH3MIECKIH MPAKTHKYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 16
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MarsuTHoOe moJe 14 bubmiorexa HOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
1.2 1 1
DIIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHn4ecKkre KoaeOaHus 10 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.4 25 1
Onrika https://m.edsoo.ru/7f41c97c
Utoro no pazneny 60
Pa3gen 3. OCHOBBI CIHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 5



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edsoo.ru/7f41c97c
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edsoo.ru/7f41c97¢
Hroro mo pazmeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/7f4197c
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' JESATEIBLHOCTH, IPUOOPETEHHOTO MPHU https://m.edsoo.ru/7f41c97c
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KosunyecTBo yacos.
°
w/n Tema ypoka. B Konrtpoabubie | IlpakTuueckue duexkTpoHHble (¢ poBbIE)
cero
padoTsbI padoThI o0pa3oBaTe/ibHbIE peCypChl
bubmmoreka [{OK
®usuka — GyHIaMEHTAIbHASA HAyKa O MPUPOJIE 1 https://m.edsoo.ru/7f41bf72
HayuHbIil METOJ1 TO3HAHKS U METOIbI 1 bubmmorexa IIOK
UCCIEeIOBaHUS PU3NYECKUX SBJICHUN https://m.eds00.ru/ 71410772
OKCHEPUMEHT U TEOPHS B MPOLECCE MO3HAHUS bubnuoreka [JOK
npupoiel. Habmoienne u SKCIiepuMeHT B 1 https://m.edsoo.ru/7f41bf72
¢busuke
bu6moreka [IOK

CriocoObl n3MepeHust GU3NYECKUX BETUUHH. 1 https://m.eds00.ru/7f410f72
AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1 brbmiorexa [IOK
W3MEpEHHT DU3IICCKHX BETHHIHH https://m.edsoo.ru/7f41bf72
MopenupoBanue B ¢pusuke. Posb u mecto bubnuoreka [JOK
(¢u3ukH B pOpMHUPOBAHUN COBPEMEHHOM 1 https://m.edsoo.ru/7f41bf72
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
JEeSITEeNbHOCTH JIIOeH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera. bubnuoreka [JOK
OTHOCUTENBLHOCTh MEXaHHYECKOT'O JIBIKEHHS. 1 https://m.edsoo.ru/7f41bf72
[Ipsimas u oOpaTHas 3a7a4u MEXaHUKH.
Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 bubnuoreka [IOK

MMpOCKOHUU HA OCHU KOOPAUHAT. TpaeKTOpI/IH.
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[Tepemenienue. Cxopocth. X mpoekiuu Ha
OCH KOOPJIMHAT.

https://m.edsoo.ru/7f41bf72

PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE.

bu6mmoreka [{OK

9 I'paduueckoe onrcanue paBHOMEPHOTO https://m.edsoo.ru/7f41bf72
MPSMOJIMHEHHOTO JIBUKCHHSI

10 CroskeHue nepeMelieH it i CKOPOCTEH. bubmorexa LHOK
Pemenne 3a1a4 https://m.edsoo.ru/7f41bf72
HepaBHoMepHOe nBm>xeHHE. MrHOBEHHAs bubnuorexa [JOK

11 CKOpoCTh. Yckopenue. [IpsamoimHeitnoe https://m.edso0.ru/7f41bf72
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NpSMOIHHEHHOTO brbmotexa LIOK
JIBUKCHHS C TIOCTOSTHHBIM YCKOPEHUEM https://m.eds00.ru/ 71410772
CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO bu6mmoreka [IOK

13 nazieHust. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH, https://m.edsoo.ru/7f41bf72
YCKOpPEHUS OT BPEMEHU U UX rpaduku

14 JIBMKEHHUE Tella, OPOLIEHHOTO 10 YIJIOM K bubmorexa [IOK
TOPH30HTY https://m.edsoo.ru/7f41bf72
KpuBonuneiitnoe npuxenue. [[Brxenue mo bu6mmoreka [JOK

15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. https://m.edsoo.ru/7f41bf72
[lepuon u yactora. LleHTpocTpeMuTeNnbHOE U
MOJIHOE YCKOPEHUE.

16 KontponbHas padota o teme "Kunemaruka"
IlepsrIif 3akoH HproToHa. MHEepnaibHbIe bubnuoreka [IOK

17 cucteMbl oTcuéta. [[puHIMI OTHOCUTENBHOCTH https://m.edsoo.ru/7f41bf72
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHozelicTByromas cuia. Bropoit bubnuorexa [IOK
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3axkoH Hprorona. Macca

https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
19 B3anmonericteue ten. Tperuit 3akoH HeroToHa https://m.edsoo.ru/7f41bf72
20 [IpUHLKMII CyTIepro3UIMH cull. Pemenue 3amau Bubsmoreka [IOK
Ha pUMeHerHe 3akoHoB HproToHa https://m.edsoo.ru/7f41bf72
3aKOH BCEMHPHOTO TATOTCHHUSI. bubnuotexa [JOK
21 DKBUBAJIEHTHOCTh T'PABUTAIMOHHON U https://m.edsoo.ru/7f41bf72
MHEPTHOM MaccChl
Cuna TSKEeCTH M YCKOPEHHE CBOOOIHOTO brbnmorexa LHOK
22 aIcHUs https://m.edso00.ru/7f41bf72
JIBm>xeHre HeOeCHBIX Te U UX bubnuorexa [JOK
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/7f41bf72
KOCMHUYECKasi CKOpoCTh. 3akoHbl Kertepa
bu6moreka [IOK
24 Cuna ynpyroctu. 3akon I'yka. Bec Tena https://m.edsoo.ru/7f41bf72
Cuna tpenus. [Ipupoaa u BUIbI CUIT TPEHUS. bubnuoreka [JOK
25 JIBIKEHHE B )KUJIKOCTH U Ta3e C YYETOM CHIIBI https://m.edsoo.ru/7f41bf72
COTIPOTHUBIICHHUS CPEIBI
Japnenue. IuapocraTuyeckoe JaBieHue. Bubmmorexa [IOK
26 Crta ApxumMerna https://m.edsoo.ru/7f41bf72
57 A6comoTHO TBepaoe Teno. IlocTynarensHoe u Bubmmorexa [IOK
BpaliaTeIbHOE JBI)KEHHUE TBEPIOTO Tela https://m.eds00.ru/7f41bf72
28 MOMEHT CUIIBI OTHOCHTEILHO OCH BPAILICHHUS. bu6moreka IIOK

IIne4yo cunel.

https://m.edsoo.ru/7f41bf72
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CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTn Tena. YcinoBus

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

29 paBHOBeCHS TBEpJOro Tena. Buabl
paBHOBECHS.
bu6mmoreka [{OK
30 Pemenne 3aznay. https:/m.edsoo.ru/7f41bf72
31 KonTponsHas pabora no teme "JluHamuka.
Cratuka TBepnaoro Tena'.
NMnynbc MaTepHabHOW TOYKH, CUCTEMBI bubnuorexa [JOK
32 MaTepuaibHbIX TOUeK. LleHTp Macc cucremsl https://m.edsoo.ru/7f41bf72
MaTepHUaIbHBIX TOUeK. Teopema o IBUKEHUN
LIEHTpa Macc.
NMnynbC crItbl M1 M3MEHEHUE UMITYJIbCA TENA. bubnuoreka [JOK
33 3aKOH COXpaHEeHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/7f41bf72
JIBYDKEHUE
MoOMEHT uMIybca MaTepUaTbHON TOUKH. bubnuorexa [JOK
34 [IpencraBneHue o COXpaHEHHH MOMEHTA https://m.edsoo.ru/7f41bf72
HMIIYJIbCa B LEHTPAJIBHBIX MOJIAX
bu6mmoreka [JOK
35 Pemrenne 3anau. https://m.edsoo.ru/7f41bf72
PaGora cuibl Ha MaJlOM M Ha KOHEYHOM bubmuoreka [JOK
36 nepemenieHuu. ['padguueckoe npeacrapieHue https://m.edsoo.ru/7f41bf72
paloThI CUJIbl. MOIIIHOCTD CHUJIBI
Kunernueckas sneprus. Teopema 00 bubnuoreka [IOK
37 U3MEHEHMH KHHETHYECKOW DHEPTUU https://m.edsoo.ru/7f41bf72
MaTepHAIBHON TOUKH
38 [loTeHManpHpIe U HEMOTEHIUAIBHBIE CHUJIBI. bubnuoreka [IOK
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[TorenumanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb.

https://m.edsoo.ru/7f41bf72

Tperbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLHUAIbHBIX CUJI C U3MEHEHUEM

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

39 MEXaHUYECKOMN IHEPTUU CUCTEMBI Tell. 3aKOH
COXPAaHEHUS MEXaHWYECKOU SHEPTHH.
Yipyrue u Heylpyrue CTOJIKHOBEHHUS. bubnuorexa [JOK

40 VYpasHenne bepHymm TSt HieaTbHON https://m.edsoo.ru/7f41bf72
KUIKOCTH

41 KonTponbHas pabota no teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
PasButHe npeacraBiaeHui 0 MpupoIe TEIIOTHI. bubnuoreka [JOK

42 Ocnoguble nonoxenuss MKT. Tuddysus. https://m.edsoo.ru/7f41bf72
BbpoyHoBckoe nBHKEHNE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX bubnuorexa [JOK

43 Tes. XapakTep MBHKCHHUS U B3aUMO/ICHCTBHS https://m.edsoo.ru/7f41bf72
YacTHUIl BEIIeCTBa
Macca u pa3Mepbl MOJIEKYJT (AaTOMOB). bubnuoreka [JOK

44 Komuuectso Bemecrsa. I[locrosauas https://m.edsoo.ru/7f41bf72
ABorazapo.

45 Temneparypa. Ternosoe paBHoBecue. Illkana ﬁtTGJ.IHOTeKa LHOK
Lesbcus ps://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
46 Pemenue 3anad. https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
47 W neanbuerii ras. I'a3oBbIe 3aKOHBI.

https://m.edsoo.ru/7f41bf72
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YpaBHenue MeHneneesa-Kiamnelpona.

bubnuoreka [IOK

48 .
Pemenne 3a1a4 https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
49 AOcouroTHast TeMiiepatypa. 3akoH JanproHa. https://m.eds00.ru/7f410f72
50 M30mpoliecchl B HAEATLHOM Ta3e C bubsmorexa LIOK
TMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/741bf72
&1 I'paduueckoe mpecTaBIeHHE H30IPOIECCOB: bu6mmoreka [IOK
W30TEPMA, H30X0Pa, W300apa https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
52 Ocnoeroe ypasaenne MKT. https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
53 Pemrenne 3amaq. https://m.edsoo.ru/7f41bf72
CBs13b a0COTIOTHOM TEMIIEPATYPHI bu6moreka [IOK
54 TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN https://m.edsoo.ru/7f41bf72
KHHETHYECKOM dHEprue mocTynaTeaIbHOTo
TEINIOBOIO ABMKEHUS €€ YaCTHII
55 O000111eH1E U cCUCTEMATH3AIMsI 3HAHUH 110 bubmiorexa LHOK
teme "Ocroel MKT" https://m.edsoo.ru/7f41bf72
56 Kountponsnas padora no teme "OcnoBst MKT"
TepMoauHamMuyeckas cucrema. 3ajlanue bu6mmoreka [JOK
BHEIIHUX ycnoBui uist T/ cucreMsl. BHentnue https://m.edsoo.ru/7f41bf72
57 u BHyTpeHHHE napamerpsl. [lapamerpsr T/1

CHUCTCMBI KaK CPCIHUC 3HAYCHHU A BCIINYNH,
OIMCHIBAIOIINX €€ Ha MHUKPOCKOIINYCCKOM
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YpOBHE

HyneBoe Hauano TepMOIUHAMUKH.

bubmnoreka [IOK

58 CamonpowusBosibHas penakcanus T[] cuctemsr k https://m.edsoo.ru/7f41bf72
TEIJIOBOMY PaBHOBECHIO

59 Moienb neanbHOro ra3a B TEPMOAUHAMUKE. bubmorexa [IOK
YcnoBust IpUMEHUMOCTH 3TON MOJECIIH. https://m.eds00.ru/ 71416772

60 Vpasuenne Menneneesa-Knanelipona u bubmorexa [IOK
BEIpAKEHHe 1S BHYTpEHHel SHepruu https://m.edsoo.ru/7f41bf72
BeIpaxkenue 111 BHyTpeHHEN SHEPTrUn bubnuoreka [JOK

61 OJTHOATOMHOT'O HJIeaJIbHOTO Ta3a. https://m.edsoo.ru/7f41bf72
KBa3ucratnueckre u HECTaTUYECKUE TPOLIECCHI.
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. bubnuorexa [JOK

62 Boruncnenue pabotsl no rpaduky mnpoiecca Ha https://m.edsoo.ru/7f41bf72
pV-nuarpamme
Tennonepenada kak croco0® M3MEHEHUS bu6moreka [IOK

63 BHyTpeHHe# 3Heprun T]] cuctemsr 6e3 https://m.edsoo.ru/7f41bf72
COBEPIICHHS pabOTHI

bu6mmoreka [JOK

64 KouBexk1us, TerionpoBoJHOCTh, H3IydeHHUE. https://m.eds00.ru/7f41bf72
KoaunuectBo Temnotsl. TennoéMKOCTh Teaa. bubmuoreka [JOK

65 VY aenpHast U1 MOJISIpHAs TEIUIOEMKOCTH https://m.edsoo.ru/7f41bf72
BEIECTBA. Y IeNIbHAs TEIUIOTa CrTOPaHUs
TOTLIMBA.

66 Pacuér xoanvecTBa TEIIOTHI IPH Bubnmorexa IIOK
Temonepeaye https://m.edsoo.ru/7f41bf72

67 [Tonsitue 06 aguabaraom nporecce. IlepBoiit bubnuoreka [IOK
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3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/7f41bf72

KommuectBo TeroTs! 1 paboTa Kak MephI

bu6mmoreka [{OK

68 -
M3MEHEHUs BHyTpeHHeH sHeprun T/1 cuctemsl https://m.edsoo.ru/7 416772
BTopoi1 3aKOH TepMOIMHAMUKY IS bubnuorexa [JOK
69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. https://m.edsoo.ru/7f41bf72
Heo6patumocTh mpUpoIHBIX MPOIIECCOB.
bubmmoreka [{OK
70 [IpuHnune! aevictBus TernoBsix Mamud. KIT https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
71 MakcumansHoe 3Hauenue KII/I. [uxn Kapro https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
OKOJIOTUYECKHE aCIIEKThI UCIIOJIb30BaHUS bu6moreka [IOK
73 TEIJIOBBIX JABUTATENEH. TermoBoe 3arps3HeHne https://m.edsoo.ru/7f41bf72
OKpY’Kalolle Cpeibl.
bu6mmoreka [JOK
74 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
- O6001IeHNEe U CUCTeMAaTH3aIHs 3HAHUI 110 TeMe Bubmmorexa [IOK
"TepmonuHamMuKa. TerioBble MAITHHbI". https://m.edsoo.ru/7f41bf72
76 KonTtponbHas paboTa o teme
"TepmoanHamuka. TenaoBble MallIUHbI".
ITapooGpazoBanue u KoHaeHcaus. Mcnapenue bubnuoreka [IOK
77 U KUIEeHue. Y aelbHas TeIIoTa https://m.edsoo.ru/7f41bf72

napooOpa3oBaHUsl.
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HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aphbI.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
AaBJICHUA HACBIMICHHOI'O Iapa OT TEMIICPAaTyphI,

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

78
WX HE3aBUCUMOCTB OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIICPATyPhl KUIICHUS OT
JIABJICHUS B KUJAKOCTH.
BnaxxHOCTb BO31yXa. AGCOMIOTHAS 1 bubsmorexa LIOK
79 OTHOCHTCILHAS BIIAKHOCTE https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
80 Pemenue 3anad. https://m.edsoo.ru/7f41bf72
81 Teépnoe Teno. Kpucrannmuueckue 1 amopdHsie brbmotexa LIOK
Tena. AHU30TPOTIUS CBOMCTB KPUCTAIIIIOB. https://m.eds00.ru/ 71410772
8 [InaBneHue ¥ KpUCTATH3aKA. Y ieabHas Bubmmoreka [OK
TeruioTa massieHms. CyGIHMAII. https://m.edsoo.ru/7f41bf72
Hedbopmaruu TBEpAOTO Tena. PacTskenue u bubnuorexa [JOK
83 cxarue. Cnsur. Moayns FOnra. Ilpenen https://m.edsoo.ru/7f41bf72
ynpyrux aehopmanui
TermmoBoe pacuMpeHue KUAKOCTENH U TBEPABIX bubnuoreka [JOK
84 TeJ1. AHTapMOHHU3M TEILIOBBIX KOJICOaHM I https://m.edsoo.ru/7f41bf72
YacTHI] BEIECTBA
85 IIpeo6pazoBanue SHEPruu B (Pa3oBhIX bubsmorexa [OK
Mepexoax https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
86 YpaBHeHHE TEIIIOBOrO OamaHca. https://m.edsoo.ru/7f41bf72
87 Pemenne 3agau. bu6mmoreka [JOK
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https://m.edsoo.ru/7f41bf72

[ToBepxHocTHOE HaTshKeHHe. KanmusipHabie

bu6mmoreka [{OK

88 sBreHus. JlaBneHne no HCKPUBJICHHON https://m.edsoo.ru/7f41bf72
MMOBEPXHOCTHIO KUJKOCTH. Popmyna Jlamnaca.
O06o01IeHne 1 CUCTeMaTH3alns 3HaHUN TI0 TeMe bubnuorexa [JOK

89 "ArperaTHble COCTOSHHS BemecTBa. Da3oBbie https://m.edsoo.ru/7f41bf72
nepexoinr".

90 Kontponsnas pabora o teme "Arperaruobie
cocTosiHuS BelecTBa. Pa3zoBble Mepexopl”.
DIIeKTpU3alus Tl U €€ MPOSBICHUS. bubnuorexa [JOK

o1 DIeKTpUYeCcKHil 3apsa. /IBa Buaa https://m.edsoo0.ru/7f41bf72
ANEKTpUYECKUX 3apsaaoB. [IpoBogHUKY,
JMBJICKTPUKH M TIOTYIPOBOIHHKH.

92 DiieMeHTapHBIH AIeKTPUYECKHil 3aps/l. 3aKOH bubnmorexa LIOK
COXPAHEHHS AEKTPHHUECKOTO 3apsa https://m.edso0.ru/7f41bf72

93 BzaumopeiicTue 3apsan0B. ToueuHbIe 3apsAbL. bubmorexa [IOK
3axon Kynona https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK

94 Pemenne 3ayay. https://m.edsoo.ru/7f41bf72

05 Dnekrpuyeckoe nose. Ero neiicteue Ha bubmorexa [OK
EKTPHYECKHUE 3apsIbI https://m.edsoo.ru/7f41bf72
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS. bubnuoreka [IOK

96 [Ipo6uelit 3apsa. JIunun HanpsHKEHHOCTH https://m.edsoo.ru/7f41bf72

QJICKTPUYICCKOTO ITOJIA. OI[HOpOI[HO@
QJICKTPUYICCKOC II0JIC
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IloTeHMaIbHOCTD SJICKTPOCTATUYCCKOI'O ITOJIA.

bubnuoreka [IOK

97 :
Pa3HOCTP MOTEHIIMATIOB U HAIIPSDKECHHE https://m.eds00.ru/ 71416772
[loTenumanpHas 3Heprus 3apsia B bubnuorexa [JOK

98 aNIeKTpocTaTudecKkoMm mose. [lorenmnman https://m.edsoo.ru/7f41bf72
AIIEKTPOCTATUYECCKOTO TIOJIS.

99 CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH bubmorexa [IOK
MOTEHIUAJIOB TS DJIEKTPOCTATUYECKOTO TTOJIS https://m.eds00.ru/7141b772

100 TIpUHIMII CYTIEPIO3UIIMHU DIEKTPHIECKUX bu6miorexa [IOK
HoTIeih. https://m.edsoo.ru/7f41bf72

bu6moreka [IOK

101 Pemenne 3aya4. https://m.edsoo.ru/7f41bf72

102 ITone Toueunoro 3apana. [lone paBHOMEPHO bubmoreka [IOK
3apKEHHOM chepht https://m.edso0.ru/7f41bf72
[Tone paBHOMEPHO 3apsKEHHOTO IO 0OBEMY bubnuoreka [IOK

103 mapa. [lone paBHOMEpHO 3apsKEHHOM https://m.edsoo.ru/7f41bf72
0ECKOHEYHOMH TIOCKOCTH

104 [TpOBOIHMKH B DIEKTPOCTATHYECKOM IIOJIE. bubmiorexa LHOK
VCI0BHe PABHOBECHS 3aPAIOB https://m.edso0.ru/7f41bf72

105 JIMDJIEKTPUKY U TIOJTYIPOBOJHUKH B bu6morexa [HOK
YIEKTPOCTATHYECKOM TIOJIE https://m.edso0.ru/7f41bf72

106 Koniencarop. DIeKTpoEMKOCTh KOHIEHCATOPA. bubmuorexa IIOK
DIEeKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA https://m.edso0.ru/7f41b772

107 [TapannenpHO€ cOeTMHEHNE KOH/IEHCATOPOB. bubnmoreka [JOK
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IlocienoBaTenpHOE COETMHEHNE

bu6mmoreka [{OK

108 :
KOHJICHCATOPOB. https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
109 DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA. https://m.eds00.ru/7f410f72
bubmmoreka [{OK
110 | Pemenue 3azad. https://m.edsoo.ru/7f41bf72
11 JIBMIKEHHE 3apSKEHHOM YaCTHUIBI B brbmotexa LIOK
O/THOPOTHOM DIEKTPHIECKOM TOITE https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
112 Pemenue 3anay. https://m.edsoo.ru/7f41bf72
. O60061eHne U CHCTEMATH3AIUs 3HAHUIT 10 TeMe brbmiorexa LIOK
"JeKTpUHecKoe Tole" https://m.edsoo.ru/7f41bf72
114 KonTtponbHas padoTa o teme "DIeKTpuIecKoe
noJie"
Cuna toka. [locTosiHHBIN TOK. Y CI0BHS bu6mmoreka [JOK
115 CYIIECTBOBAHUS MMOCTOSHHOTO 3JIEKTPHUYECKOTO https://m.edsoo.ru/7f41bf72
TOKa
bubmuoreka [JOK
116 | Ucrounuku toka. Hanpsokerne u DJIC https://m.edsoo.ru/7f41bf72
117 3akoH OMa Ui ydacTKa Henu. DJIeKTPUUECKOoe bubmorexa LHOK
CONPOTHBIEHHE. https://m.edsoo.ru/7f41bf72
118 3aBMCHUMOCTD COITPOTUBIIEHUS O JTHOPOIHOTO bubnuorexa [IOK
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IMPOBOAHHKA OT €ro JJIMHbI U IIOIIaan
MIONECPCYHOI0 CCHCHUA

https://m.edsoo.ru/7f41bf72

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA. Pemrenne

bu6mmoreka [{OK

119 :
samau https://m.edsoo.ru/7f41bf72
120 [TocnenoBaTensHOE, MApaALIENEHOE, CMENIAHHOE bubmorexa [IOK
COEIMHEHHE POBO/THHKOB https://m.edso0.ru/7f41bf72
121 Pacuér pasBeTBIEHHBIX DIIEKTPHUECKUX ETIEM. bubmorexa [IOK
Ipasuia Kupxroda https://m.edso0.ru/7f41bf72
bu6moreka [IOK
122 Pemenue 3ayad. https://m.edsoo.ru/7f41bf72
123 PaGoTa 31eKTpuUecKoro Toka. 3akon Jkoysis brbnmorexa LHOK
— Jlenna https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
124 Pemenue 3ayay. https://m.edsoo.ru/7f41bf72
125 MOIIHOCTE JIEKTPUUECKOro ToKa. Termosast bubmuorexa IIOK
MOIITHOCT, BHJIETAEMAS HA PE3HCTOPE https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
126 P .
cHeHie sanad https://m.edsoo.ru/7f41bf72
197 O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUHHUKA bubnuoreka [JOK
TOKa https://m.edsoo.ru/7f41bf72
128 3akon OMa 715 IOJTHOM (3aMKHYTOM) bubmuoreka [JOK
JNEKTPUUECKOM LIETH https://m.edsoo.ru/7f41bf72
129 Pemenue 3amau. Eubmiorexa OK

https://m.edsoo.ru/7f41bf72
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bubnuoreka [IOK

130 | MotmrocTs HeTORIKA ToKa. https://m.eds00.ru/7f41bf72
bubnuorexka [JOK
131 Kopotxoe satikaiite. https://m.edsocI)_.[ ru/7f41bf72
bubnuorexa [JOK
132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa https://m.edsofru/7f41bf72
bubnuorexa [JOK
133 Pemmene saza- https:/ m.edsocIJ_.I ru/7f41bf72
134 Pemenne 3amau o reme "l[locTossHHBIN bubmmoreka [{OK
AIEKTPUYECKUN TOK" https://m.edso0.ru/7f41bf72
135 Pemenne 3agau o teme "IlocTosITHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/7f41bf72
136 Pemenne 3agau o teme "IlocToSITHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/7f41bf72
137 O06o01enre U cucTeMaTu3alus 3HaHuH 10 TeMe bubnuorexa [JOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/7f41bf72
138 KonTposbHas E)a60Ta o TeMe "IlocTossHHBIH
AJIEKTPUYECKUN TOK"
DJIeKTpUYECKasi IPOBOJUMOCTb PA3TUYHBIX bubnuoreka [JOK
139 BEIIIECTB. DJICKTPUUYECCKUI TOK B METaJIaX. https://m.edsoo.ru/7f41bf72
CBepXIpoBOIUMOCTb.
DIEKTPUYECKUN TOK B paCTBOpaXxX U paciuiaBax bubnuoreka [JOK
140 3JIEKTPOJUTOB. 3akoHbl Dapanes ass https://m.edsoo.ru/7f41bf72
ANIEKTPOJIN3A.
. bubnunoreka [JOK
141 OnexTpuueckuil TOK B raszax. [lnmazma https://m.e dsocI)_.[ru 7841672
142 DneKTpuUecKuil TOK B Bakyyme. BakyymHbIe bubnuorexa [IOK

npubOpHI

https://m.edsoo.ru/7f41bf72
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bubnuoreka [IOK

143 DNEKTpUUECKU TOK B IIOJIYIPOBOIHUKAX.
https://m.edsoo.ru/7f41bf72
144 [TonynpoBoAHUKOBBIE TPUOOPHI. brbmmorexa OK
https://m.edsoo.ru/7f41bf72
®uznyeckuil npakTukym 1o teme "M3mepenue bubnuorexa [JOK

145 CUJIbI TOKA U HAIPSHDKEHHUS B LIEMU TOCTOSHHOTO https://m.edsoo0.ru/7f41bf72
TOKa IIPY MTOMOIIM aHAJIOTOBBIX U IU(POBHIX
M3MEPUTENbHBIX TPHUOOPOB
duznyeckuil npakTukym no teme "M3yuenue bubnuorexa [JOK

146 HEPaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO https://m.edso0.ru/7f41bf72
ONpeEeIeHUsI MTHOBEHHOM CKOpocTH"
®u3N4eCKUi IPAKTUKYM IO TEME bubnuoreka [JOK

147 "HUccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHU https://m.edsoo.ru/7f41bf72
MpU PaBHOYCKOPEHHOM JBHKEHUU"

148 ®u3nyecKnil MpakTHUKyM 1o Teme "N3yuenne bubnuorexa [JOK
JBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTaIbHO" https://m.edsoo.ru/7f41bf72
®u3nyecKuil MpakTHUKyM 1o Teme "N3yuenne bubnuorexa [JOK

149 JBIDKECHUSI TeJIa TI0 OKPYKHOCTH C TTOCTOSTHHOM https://m.edsoo.ru/7f41bf72
10 MOJIYJII0 CKOPOCTBIO
du3nyecKkui mpakTukyM 1o teme "M3mepenne bubnuoreka [JOK

150 PaBHOACHUCTBYIOIIEH CHIIBI TTPU JBUKCHHUH https://m.edsoo.ru/7f41bf72
Opycka 1Mo HaKJIOHHOM MIOCKOCTU" WU
®u3NUecKuil IPAKTUKYM IO TEME bubnuorexa [IOK

151 "HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, https://m.edsoo.ru/7f41bf72
BO3HMKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasie, ot ux nepopmaryu”

152 ®uznyeckuil NpakTukyM 1o teme "M3mepenue bubnuorexa [IOK

KOB(I)(I)I/II_[I/IGHTa TPCHUS 11O BEJIIMYUHC YI'TIOBOT'O

https://m.edsoo.ru/7f41bf72
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ko3 durmenta 3aBucumoctu Frp(N)"

DuU3NYEeCKUH IIPAKTUKYM 110 TEME

bubmnoreka [IOK

153 "HccnenoBanue ycinoBHil paBHOBECHS TBEPAOTO https://m.edsoo.ru/7f41bf72
TeJa, UMEIOIIEro OCh BpamieHus"
®u3nyecKuil NPakTUKyM 10 TeME bubnuorexa [JOK

154 "HccnenoBanue COXpaHeHUs: UMITyJIbca IpU https://m.edsoo.ru/7f41bf72
YIPYrOM B3aUMOJICHCTBUU
duznyeckuil NpakTUKyM 1o teme M3yuenue bubnuorexa [JOK

155 M30X0pHOTO Mportiecca” unu "N3yuenue https://m.edsoo.ru/7f41bf72
n3obapHoro mporecca'

156 ®u3NYeCKUi IPAKTUKYM IO TEME bubnuoreka [IOK
"HccnenoBanue npoluecca OCTbIBaHUS BENIECTBA https://m.edsoo.ru/7f41bf72
®usnueckuil NpakTUKyM 1o teme "M3mepenue bubnuoreka [IOK

157 YAEIbHOW TETUIOTHI TIJIaBJICHUS JIbaa" https://m.edsoo.ru/7f41bf72
"N3mepenne abCOMOTHON BIIAXKHOCTH BO3/yXa
Y OLIEHKa MAacchl MapoB B MOMEIIEHUN
DU3NYECKUH TPAKTUKYM 10 TEME bubmuorexa [JOK

158 "Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB https://m.edsoo.ru/7f41bf72
(HampsKEHUS ) IPH MOCIIE0BATEILHOM
COCJIMHEHUH KOHJIEHCATOPOB"
®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK

159 "HccenoBanue 3aBUCUMOCTH CHJIBI TOKA OT https://m.edsoo.ru/7f41bf72
HaMPSLKEHUS U1 JIaMIIbl HaKaauBaHUs"

160 ®u3NUecKuil IPAKTUKYM IO TEME bubnuoreka [IOK
"Habmronenue anexktponuza’ miu https://m.edsoo.ru/7f41bf72

161 HTorosas KOHTpoJIbHAs padoTa.

162 O060011eHNe U cUCTeMaTH3aIMsl 3HaHUH 110 TeMe bubnuorexa [IOK

"lmnamuka"

https://m.edsoo.ru/7f41bf72
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163 O06o01IeHe U CUCTEMAaTH3allus 3HaHHUH 110 TeMe 1 bubmuoreka [JOK
"Cratuka TBEpJ0TO Tena" https://m.edsoo.ru/7f41bf72
164 O06o01IeHre U CHCTeMaTH3alns 3HaHUN TI0 TeMe 1 bubnuorexa [JOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edso0.ru/7f41bf72
OO6o01IeHne 1 CHCTeMaTH3alus 3HaHUN TI0 TeMe bubnuorexa [JOK
165 y 1
"OCHOBBI MOJIEKYJSIPHO-KUHETUYECKOU Teopun" https://m.edsoo.ru/7f41bf72
166 O06o01enre U cucTeMaTu3alus 3HaHui 1Mo TeMe 1 bubnuotexa [JOK
"TepmoaumHamuka. TenaoBbIe MAIIUHbI". https://m.edsoo.ru/7f41bf72
O06o01eHre U cucTeMaTu3alus 3HaHUM 1Mo bubnuotexa [JOK
167 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA. 1 https://m.edsoo0.ru/7f41bf72
®dazoBbIe TIEPEXOABI".
168 OO6o01enne u cucTeMaTr3alus 3HaHUH 10 1 bubnuorexa [JOK
Teme "DnekTpudeckoe mojie" https://m.edso0.ru/7f41bf72
169 O00011IeHre 1 cUCcTEMAaTU3ALMS 3HAHUI 110 1 bu6moreka [IOK
teMe "[10CTOSIHHBIN NEeKTPUYECKUI TOK" https://m.edsoo.ru/7f41bf72
O06o00meHre 1 cCHCTEMaTH3aIlusl 3HAHUH 110 TeMe bu6moreka [IOK
170 1
"Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoandecTBO 9acoB

Ne DJIeKTPOHHBbIE
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero (uudposwie)
padoThI padoTsbI
o0pa3oBaTejibHbIE
pecypchl
B3anMonelicTBie IOCTOSIHHBIX MAarduTOB U bubmmoreka [{OK
1 IIPOBOJIHUKOB C TOKOM. MarnutHoe noJie. I'nuroresa 1 https://m.edsoo.ru/7f41c97c
Awmriepa.
Bekrop maruutHOM mHAyKIMu. [IpuHImn bubnuoreka [IOK
2 CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1 https://m.edso0.ru/7f41c97c
MarHUTHOW WHTYKITHH.
3 MaruauTtHoe 1noJje NpoBOJHUKA ¢ TOKOM. OTbIT 1 bubnuoreka [IOK
Opcrena. https://m.edsoo.ru/7f41c97c
N bu6mmoreka [IOK
4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJIb 1 httos://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
> Pemmerie sajas. L https://m.edso0.ru/7f41c97¢c
6 [Ipumenenue 3akoHa Amriepa. 1 bubmuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI https://m.edsoo.ru/7f41c97c
Cuna JlopeHua, €€ HanpaBiI€HUE U MOYJIb. bu6mmoreka [JOK
7 JIBr>KeHUe 3apsiKEHHON YaCTUIIb B OJTHOPOJTHOM 1 https://m.edsoo.ru/7f41c97c
MarHuTHOM TOJIe
8 Pemenue 3amauy. 1 Bubmiorexa OK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
o Paora cnt Jlopenna. 1 https://m.edsoo.ru/7f41c97c
10 Pemenne 3agauy. 1 bu6mmoreka [JOK
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MarnutHoOE€ noJie B Bemectse. PeppoMarHeTHKH, bubmuoreka [IOK
11
rnapa- v IMaMarHeTuKu https://m.edso0.ru/7f41c97c
12 OcHoOBHBIE CBOMCTBA (PePPOMArHETUKOB. bubnuorexa [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edsoo.ru/7f41c97c
13 Pemenne 3agau o reme "MarautHoe mose" bubmorera [JOK
https://m.edsoo.ru/7f41c97c
14 Pemrenue 3amau no reme "MarautHoe mose" bubnmorexa LOK
https://m.edsoo.ru/7f41c97c
15 SIBneHune aneKTpOMarHuTHOM MHAYKIMH. [loTok bubnuoreka [IOK
BEKTOPA MATHUTHON MHIYKIIMU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
16 2J1C .
AC unnyxunn https://m.edsoo.ru/7f41c97c
17 3aKOH 3JIEKTPOMArHUTHON WUH nu dapanes bubmorera [IOK
P AR pase. https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
18 Buxpesoe anexrpudeckoe noje. Toku dyko httos://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
19 2J1C
JIC MHIYKIMH B JBIDKYIMXCS IPOBOJIHHKAX https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
20 P .
cHieHHe saaad https://m.edso0.ru/7f41c97c
bubnuoreka [JOK
21 I1 JI .
PABHIIO Slentia https://m.edso0.ru/7f41c97c
99 WNunykrusHocTh. KaTylika MHAYKTUBHOCTH B IIETIN bu6mmoreka [JOK
MOCTOSHHOTO TOKa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 h| . .
BIICHHE CaMOMHAYKIHH. S]IC caMOMH 1K1K https://m.edsoo.ru/7f41c97c
24 DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM. bubmuoreka [JOK
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DNEeKTPOMarHUTHOE TOJIE.

https://m.edsoo.ru/7f41c97c

25 Pemrenue 3amau bubmmorexa [JOK
' https://m.edso0.ru/7f41c97c

26 O06o01IeHre 1 cCHCTeMaTH3alus 3HaHUN TI0 TeMe bubnuorexa [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/7f41c97c

27 KonTtponbHas paborta no teme "DnexkrpoauHamuka'

28 Konebarenpnas cuctema. CBOOOJHBIEC KOJICOAHMSI. bubmmoreka [{OK
lMapmonnueckue kosiedaHus https://m.edso0.ru/7f41c97c
KunemaTnyeckoe 1 TMHAMHUYECKOE OIMCAaHUE bubmmoreka [{OK

29 .

KoJIeOaTeIIbHBIX JBMKCHUI https://m.edsoo.ru/7f41c97c
DHepreTu4ecKoe onrucanue. BoIBo1 TMHAMUYECKOTO bu6moreka [IOK
30 OTIMCAaHUS TAPMOHUYECKHUX KOJICOAaHUH U3 MX https://m.edsoo.ru/7f41c97c
SHEPTETUYECKOTO ¥ KHHEMATHYECKOTO OTIMCAHUS
bu6mmoreka [IOK
31 Amruutyna u ¢asza koaeOaHui.
yRa ¥ https://m.edso0.ru/7f41c97c
[Tepuon u yactota kosiebanuid. [leprom Mambix bu6mmoreka [IOK

32 CBOOOIHBIX KOJIEOAHNN MaTEMATUYECKOTO https://m.edsoo.ru/7f41c97c
MasTHUKA. [leprnoa cBOOO HBIX KoJIeOaHU
MPY>KUHHOTO MasTHUKA.

33 3aryxaromiye KojieoaHus. BeIHyKIeHHbBIE bubmuoreka [JOK
koJiebanus. Pe3onanc https://m.edso0.ru/7f41c97c

bub6 K

34 ABTOKOJICOAHUS. uommoreka IO
https://m.edso0.ru/7f41c97c
bu6 K

35 Pemenue 3amauy. nommorexa O

https://m.edsoo.ru/7f41c97c

36 Ypok-koHpepenmus "Mexanndeckue KoieOaHus B bubnunoreka [JOK
MY3BIKQJIbHBIX HHCTPYMEHTAX" https://m.edsoo.ru/7f41c97c

37 OO6o01eHre U cucTeMaTu3alus 3HaHUH 110 TeMe bubmuoreka [JOK
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"Mexanudeckue kojaeoanus"

https://m.edsoo.ru/7f41c97c

38 DnexTpoMarHuTHeIe Kosiebanus. KonebaTenbHbII bubnmoreka [JOK
KOHTYD. https://m.edsoo.ru/7f41c97c
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia bubnuorexa [JOK

39 KOHJ/ICHCATOPa C AMILIUTYI0W CHIIBI TOKA B https://m.edsoo.ru/7f41c97c
KoJ1e0aTeIbHOM KOHTYpE

40 3aKoH COXpaHEHUs SHEPTHH B UI€aTbHOM bubnuorexa [JOK
KoJie0aTeIbHOM KOHTYpE https://m.edsoo.ru/7f41c97c

41 3aTyxarolue IeKTPOMarHuTHbIE KOJIeOaHusl. bubnuorexa [JOK
BoinyXIeHHbBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUs https://m.edsoo.ru/7f41c97c

42 [IepemeHnHsbI# TOK. Pe3nctop u KOHAEHCATOP B LIENH bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edso0.ru/7f41c97c

43 Karynika HHIyKTUBHOCTH B LN IEPEMEHHOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/7f41c97c

m 3akoH OMa 1l SJIEKTPUUYECKOM 1IENU MEPEMEHHOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/7f41c97c

45 MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U bubmuoreka [JOK
JEUCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HATIPSIKEHUS https://m.edsoo.ru/7f41c97c

. bu6mmoreka [JOK
46 Pe3onaHC B 25IeKTpUUYECKOM IIETIH.
https://m.edsoo.ru/7f41c97c

47 Pemenue 3agau. bubmotera [JOK

https://m.edsoo.ru/7f41c97c

48 Nneansubiif Tpancdopmarop. [IponsBoacTso, bubnnoreka [JOK
nepenava v NoTpedieHue MEKTPUUECKONH dIHEPTUH https://m.edsoo.ru/7f41c97c
DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE bubnuoreka [IOK

49 NeKTpo3Heprun. KynpTypa UCob30BaHus https://m.edsoo.ru/7f41c97c
JIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU

50 Pemenne 3agay. bu6mmoreka [JOK
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bubmuoreka [JOK
o1 Pemrenne 3anau.
https://m.edsoo.ru/7f41c97c
52 O06o01IeHre U cCHCTeMaTU3alus 3HaHUN TI0 TeMe bubnuoreka [JOK
"JJeKTpOMarHuTHbIE KosieOanus" https://m.edsoo.ru/7f41c97c
53 Mexanudeckue BOJIHbI. XapaKTepUCTUKH bubnuorexa [JOK
MEXaHHYECKHUX BOJIH https://m.edso0.ru/7f41c97c
. bubnuoreka [JOK
54 CBoiicTBa MEXaHUYECKUX BOJIH.
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
55 3Byk. XapakTepuc 3BYKa.
BYK. A4PAKTCPHCTHIH BYK https://m.edsoo.ru/7f41c97c
56 Nnudpas3syk u ynapTpassyk. LllymoBoe 3arpsznenue bubnuoreka [IOK
OKpYXKarollenl cpeibl https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
S7 Pemenue 3anau.
8 https://m.edsoo.ru/7f41c97c
DJIEKTPOMAarHuTHbHIE BOJIHBI. 3myyeHue bubmuorexa [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
59 DHeprus AMeKTPOMarHuTHbIX BOJIH. CBoiCTBa bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/7f41c97c
60 [IIxana »neKTpoMarHUTHBIX BOJIH. [IpumeneHue bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/7f41c97c
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS. bubnnoreka [JOK
61 Paaunonokanus. 371eKTpOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/7f41c97c
OKPY>KaIoIllel CpeIbl.
62 KonTtposneHas padota no teme "Konebanus u
BOJIHBI"
63 Caert. 3aKOH NMPSMOIMHEHHOTO PACTIPOCTPAHECHUS bubnunoreka [JOK

CBCTa

https://m.edsoo.ru/7f41c97c
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64 Pemenue 3aga4u Ha NpUMEHEHHUE 3aKOHA bubmmoreka [JOK
MPSIMOJIMHENHOTO PACIIPOCTPAHECHMS CBETA https://m.edsoo.ru/7f41c97c
Otpaxenue ceta. [Tnockoe 3epkano. Cheprueckoe bubnuorexa [JOK

65
3€pKajo https://m.edso0.ru/7f41c97c
[Ipenmomnenue cBeta. AGCOTIOTHBIN U bubnuorexa [JOK

66 OTHOCHTEJIbHBIN NIOKa3arelb npesnomienus. [lonnoe https://m.edsoo.ru/7f41c97c
BHYTpeHHee oTpaxkeHue. [IpenenbHblit yrou
MOJTHOTO BHYTPEHHET0 OTPKCHHUS.

67 Pemrenue 3agau Ha mMpuMEHEHNE 3aKOHOB bubnuorexa [JOK
OTpaXE€HUS U MPEIIOMJICHHS CBETA https://m.edso0.ru/7f41c97c
Xon nydeit B mpusMme. Jucnepenst ceeta. ClOXKHBIA bubnuoreka [IOK

68
cocraB Oenoro cera. L[Ber https://m.edsoo.ru/7f41c97c

69 JIun3bl. DOKyCHOE pacCTOSIHUE U ONITUYECKas CHIIa bubmuorexa [JOK
JINH3BI https://m.edsoo.ru/7f41c97c

70 [TocTpoenne n3o0pakeHUH B TMH3aX U UX bubmuorexa [JOK
CUCTEMAaXx. YBEJIMYEHHE JTUH3HI. https://m.edsoo.ru/7f41c97c

71 Pemenne 3agau Ha mocTpoeHNE N300PAKECHUH, bubmuorexa [JOK
MOJIy4aeMbIX C MIOMOILBIO JIMH3 https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK

72 ['1a3 xak ontuyeckas cuctema.

https://m.edsoo.ru/7f41c97c
Pemenne 3amnau. [Ipeaens npuMeHUMOCTH bu6mmoreka [JOK

73 .
reoOMEeTpUYECKON ONITUKHI https://m.edsoo.ru/7f41c97c

74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs bubmorexa HOK

P P https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK

75 WCIIEpCUsl CBETA.

A P https://m.edsoo.ru/7f41c97c
b K
76 WnTepdepeniys ceera. nomorexa LO

https://m.edsoo.ru/7f41c97c
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77 KorepeHTHble HCTOUHUKU. Y CTI0BUS HAOIIOAEHUS bubmuoreka [IOK
MaKCUMyMOB U MUHUMYMOB https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
7 P .
8 crietie sajat https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
79 I1 .
PHMEHCHHE HHTCPpeperL https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
80 .
Jludpaicits cheta https://m.edsoo.ru/7f41c97c
81 JudpakuroHHas pemeéTka. Y cioBie Hamo1eHus bubnnorexa [JOK
TJIaBHBIX MAKCUMYMOB https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
82 P .
CHICHHE Sa1ad https://m.edsoo.ru/7f41c97c
83 [TortepeunocTts cBeTOBBIX BOJH. [lomspusanus bubnuoreka [IOK
CBETA. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
84 P .
cHieHHe sajad https://m.edsoo.ru/7f41c97c
85 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa [JOK
prpole. https://m.edsoo.ru/7f41c97¢
86 O00011eHre U cUCcTEMATU3ALMS 3HAHUN 110 TEME bu6mmoreka [JOK
"Onruxka" https://m.edsoo.ru/7f41c97c
87 KontponbHas padoTa nmo teme «OnTuka»
['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnunoreka [JOK
88 3aKOHBI AIEKTPOIMHAMUKHI U TIPUHIIUIT https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH
89 ITocTynaTel cienuanbHON TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH. https://m.edsoo.ru/7f41c97c
90 IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL. bubnuorexa [IOK

[Ipeo6pazoBanust JlopeHa. YcnoBrue mpuIuHHOCTH.

https://m.edsoo.ru/7f41c97c
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH. 33.M€I[JI€HI/I€
BPCMCHHU U COKpAICHUC AJIMHbI

91 DHEPrusa ¥ UMIYILC PEIITUBUCTCKON YaCTUIIBI bubmmorexa [TOK
p YR D . https.//m.edsoo.ru/7f41c97c
CBs13b MacChl ¢ SHEPTUEH U UMITYJIbCOM bubnuorexa [JOK
92 N
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOSI. https://m.edsoo.ru/7f41c97c
93 PaBHOBECHOE TEIIOBOE U3IYUEHHUE bubmmorexa [TOK
yi ' https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4 Buna.
9 3axon cmemernm Brxa https://m.edsoo0.ru/7f41c97¢c
95 I'mnotesa M. Ilimanka o kBanrax. ®OTOHEL. bubmmorexa [OK
https://m.edsoo0.ru/7f41c97c
bu6moreka [IOK
96 9 .
HEPIHs H HMIYBC OTOHa https://m.edsoo.ru/7f41c97c
97 dotorpdext. OnbiTel A. I'. CroneToBa. 3aKoHbBI bubmuorexa [JOK
dhoTtorddexra. https://m.edsoo.ru/7f41c97c
08 VYpasuenue DitHmTeitHa 115 GoTodPdekra. bubmuorexa [JOK
"Kpacnas rpanuna" ¢potoaddekra https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
99 .0 I1. H. JIe6
flapsietine caeta. ObITh! cbeena https://m.edsoo.ru/7f41c97c
100 BoHOBEIE CBOMCTBA YaCTHIL. Eubmorexa HOK
https://m.edsoo.ru/7f41c97c
Bounnsl ne bpoitns. Jlmuna Bosiabl ae bpoiins u bu6mmoreka [JOK
101 pa3Mepsl 006JaCTH JOKAIM3AIUY JBIKYILEHCs https://m.edsoo.ru/7f41c97c
YaCTHUIIBI
102 KopnyckynsapHo-BOJIHOBOH AyalIn3M bubmiorexa LIOK
PHYCKYAP a4 ' https://m.edsoo.ru/7f41c97c
103 Judpaxiys 37eKTPOHOB Ha KpUCTAJIIaX. bubnuoreka [IOK
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104 Crnenuduka u3MepeHuii B MUKPOMHPE. bubmuoreka [IOK
CootHouieHnus HeonpeaenénHocrel I'elizendepra https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
105 Pemenne rpagurecix saza. https://m.edsocI)_.[ ru/7f41c97c
" bubnuorexa [JOK
106 Pemmertiie pact€ribx 3azat. https:// m.edsocl)_.[ ru/7f41c97c
107 Kontponsnas pabora o temam: "OcHoBel CTO",
"KopnyckynspHO-BOJHOBON Ayayin3m"
108 OnBbITHI MO UCCIIEOBAHUIO CTPOCHHUS aTOMA. bubnuoreka [IOK
[1nanerapnas moaens aroma Pesepdopna. https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
109 Hoctynarer bopa. https:// m.edso;I ru/7f41c97c
110 Bunel cnektpoB. CrieKTp YpOBHEHM 3HEPTUU aToMa bubmuorexa [JOK
BOJZIOpOIa https://m.edsoo.ru/7f41c97c
111 CroHTaHHOE W BBIHYXCHHOE M3TydeHUE CBETa bubmorexa IOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
112 Jasep. https://m.edsogru/7f4lc970
Hyxnonnas mozens siipa I'eizenOepra-lBaneHko. bubmuoreka [JOK
113 3aps 1 MaccoBoe YKUCIIO sapa. M30Tomel. https://m.edsoo.ru/7f41c97c
PannoakTHBHOCTS.
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa bu6mmoreka [JOK
114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue https://m.edsoo.ru/7f41c97c
PaMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus.
115 DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHbIe CUITBL. bubnunoreka [JOK

Hedekt maccsl spa. SnepHble peakiuu. SaepHsle

https://m.edsoo.ru/7f41c97c
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peaktopsl. [IpoGieMbl yrpaBiseMoro
TEPMOSIJICPHOTO CUHTE3a. DKOJIOTUUECKHE aCTICKThI
pa3BUTHUSA AIEPHON SJHEPIETUKH.

Merto1bl perucTpauyu U UCCIICI0BaHUS
37eMEHTapHbIX yacTull. OyH1aMeHTaIbHbIE

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

116 B3aMMOJECHCTBUS. baproHbI, ME30HBI U JIEITOHBI.
[Ipencrasnenune o CrangaptHoit moaenu. Kpapk-
TJTFOOHHAs! MOJIEITb aJPOHOB.
®usuka 3a npeaeinamu CTaHIapTHON MOJIEIH. bubnnorexa [JOK

117 TémHuasa marepus u TEMHas dHeprus. EnnHCcTBO https://m.edsoo.ru/7f41c97c
(buznueckoil KapTUHBI MUpA.

118 Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubnuoreka [IOK
aCTPOHOMUU https://m.edso0.ru/7f41c97c
[IpuMeHUMOCTD 3aKOHOB (DUBHKH IJI OOBSICHEHUS bubmuorexa [JOK

119 MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTO b https://m.edsoo.ru/7f41c97c
ACTPOHOMUYECKUX UCCIIETIOBAHUI.

120 CoBpeMeHHbIE ONITUYECKUE TEJIECKOTTBI, bubmuorexa [JOK
PpaZnoTENeCKOIbl, BHEATMOCGHEPHAs aCTPOHOMMUS https://m.edsoo.ru/7f41c97c

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKUe 3BE3 DI, bu6mmoreka [JOK
IUIAHETHI, KX BUAUMOC JBHIKCHIE https://m.edsoo.ru/7f41c97¢c

192 Coinneuynas cucrtema. ComHaite. CoaHeuHas bu6mmoreka [JOK
aKTUBHOCTb. MicTounuk sneprun CostHIA U 3BE3] https://m.edsoo.ru/7f41c97c

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma bubnnoreka [JOK
"CreKTpaJbHbIA KJIACC — CBETUMOCTB" https://m.edsoo.ru/7f41c97c

124 3Be3/bI TJIaBHOM HNOCIIEN0BATEIHLHOCTH. bubmiorexa LOK

https://m.edsoo.ru/7f41c97c

125 Buytpennee crpoenue 38é31. CoBpeMeEHHBIE bubnuorexa [IOK

NpEACTaBJIICHUA O MPOUCXOKACHHUU U 5BOJIIOLIUA

https://m.edsoo.ru/7f41c97c
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CouHiia u 386311, DTanbl JKU3HHA 3BE3I.

126 Mnineunsiii [1yrs — nama [Nanaktuka. Tunst bubnmoreka [JOK
rajakTuk. YEpHbIE ABIPHI B s1Ipax rajlakTUK https://m.edsoo.ru/7f41c97c
Bcenennas. Pacimpenne Beenennoit. 3akon bubnuorexa [JOK

127 Xab6mna. Teopus bonbimoro B3peiBa. PennkroBoe https://m.edsoo.ru/7f41c97c
U3JIy4yeHue

128 Macmrabnas ctpykrypa BeenenHoii. bubnuorexa [JOK
MeraraiakTuka https://m.edsoo.ru/7f41c97c

N bubnuorexa [JOK

129 Hepemwénneie npoOieMbl acTpOHOMUU httos://m.edso0.ru/7f41c97c

130 ®usndeckuil NpakTUKyM 1o teme "HccnenoBanue bubnuoreka [JOK
JENCTBHS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM" https://m.edsoo.ru/7f41c97c
®usnueckuil NpakTUKyM 1o teme "M3yuenne bubnuoreka [IOK

131
3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA" https://m.edsoo.ru/7f41c97c

132 ®dusznyeckui mpakTukyM mno teme "MccnenoBanue bubmuorexa [JOK
SABJICHUS DJIEKTPOMArHUTHOM WHIYKLIIMHU https://m.edsoo.ru/7f41c97c

133 ®dusnyeckuit mpakTukyM mno teme "HccienoBanue bubmuoreka [JOK
SIBJICHUS] CAMOMHTYKLIMM" https://m.edsoo.ru/7f41c97¢c
du3nyecKkui mpakTukyM 1o teme "M3mepenne bubmuoreka [JOK

134 nepuoaa cBOOOAHBIX KOJICOAHUI HUTSHOTO https://m.edsoo.ru/7f41c97¢c
MPYKUHHOTO MasiTHUKOB"

135 Ouznyeckuil npaktukym 1o teme "[IpeoOpazoBanue bubnnoreka [JOK
SHEPIrUH B IPY>KUHHOM MasiTHUKe" https://m.edsoo.ru/7f41c97c
®usnueckuil npakTukym no reme "HccnenoBanue bu6mmoreka [JOK
IIEPEMEHHOT0 TOKA Yepe3 MOCIEA0BATEIBHO https://m.edsoo.ru/7f41c97c

136 COEIMHEHHBIE KOHAECHCATOP, KaTYyIKy U pe3ucTop”

win "HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIETIH IEPEMEHHOT0 TOKa"
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®uznyeckuil npakTukym o teme "M3ydenue

bubmuoreka [JOK

187 rapamMeTpoB 3BYKOBOU BOJIHBI" https://m.edso0.ru/7f41c97c
®uznyeckuil npaktukym no teme "[lonyuenue bubnuorexa [JOK

138 M300paKeHMs B CUCTEME U3 TNIOCKOTO 3epKaja 1 https://m.edsoo.ru/7f41c97c
JTUH3BI"

139 duznyeckuil npakTukym o teme "M3mepenue bubnuorexa [JOK
(hOKYCHOTO PacCTOSIHUS pacCeUBAIONTUX JIMH3" https://m.edsoo.ru/7f41c97c
®uznyeckuil npakTukyMm 1o teme "Habmronenue bubnuorexa [JOK

140 mudpakiuun, HTEpPEpEeHIINH U TTOJISIPU3AIUN https://m.edso0.ru/7f41c97c
ceera"
®u3nueckuil NpakTUKyM 1o teme "Onpenenenne bubnuoreka [IOK

141 MMITYJIbCA M SHEPTUU PENIATUBUCTCKUX YacTHI] (T10 https://m.edsoo.ru/7f41c97c
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHII B
MarHuTHOM TmoJe)"
®dusznueckui mpakTukyM no teme "MccnenoBanue bubmuorexa [JOK

142 3aBUCHUMOCTH CHJIBI TOKA Yepe3 CBETOANOT OT https://m.edsoo.ru/7f41c97c
HanpsHKeHus"
®dusnyeckuit mpakTukyM mno teme "Hccienopanue bubmuoreka [JOK

143 CIIEKTpa pa3pekKeHHOTO aTOMAPHOTO BOJIOPOA U https://m.edsoo.ru/7f41c97c
U3MEpeHHue MocTossHHOM Pundepra"
®usnueckuil npakTUKym 1o reme "HccnenoBanue bu6mmoreka [JOK

144 PaaroaKTUBHOTO JOHA C UCIIOIH30BAHUEM https://m.edsoo.ru/7f41c97c
no3umerpa"
duznyeckuil mpakTukym no teme "HabmoneHus bu6mmoreka [JOK
3BE3IHOTO HEOA HEBOOPYKEHHBIM TJIa30M C https://m.edsoo.ru/7f41c97c

145 HCIOJIb30BaHNEM KOMIBIOTEPHBIX MPHIOKEHUN AJIs

OTIpe/ieNIeHus TO0JI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE co3Be3usi CeBEepHOro
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MOJIyILIApHs U sIpKHE 3BE3bI"

O0001IeHME U cUcTEMATU3ALMS 3HAaHU. PoJib
(DM3HKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

146 TEXHOJIOTHISCKOM, COIHATbHON M ATUYCCKOM
cdepax IesaTeIbHOCTH YeIOBEKa
O06o0uIeHne 1 cucTeMarnu3anus 3HaHuid. Poib bubnuorexa [JOK
147 MecCTO (PU3MKU M aCTPOHOMHUU B COBPEMEHHOM https://m.edsoo.ru/7f41c97c
Hay4YHOU KapTHHE MHUpa
O06o0menue U cucteMaru3aius 3Hanuii. Posis bubnuorexa [JOK
¢uznueckoit Teopun B GopMHUpPOBaAHUH https://m.edsoo.ru/7f41c97c
148 Mpe/icTaBIeHUH 0 (U3NYECKOM KapTUHE MUpa,
MecTo (pU3MUecKOi KapTHUHBI MHpa B OOIIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
149 O06o00meHre 1 CHCTEMAaTH3aIlusI 3HAHUH 110 TeMe bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/7f41c97c
150 O06o00meHNe B CHCTEMAaTH3allusl 3HAHUH 10 TEME bu6mmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/7f41c97c
151 O06o00meHNe U CHCTEMAaTH3allUsl 3HAHUH 110 TEMe bu6mmoreka [JOK
"Iunamuka" https://m.edsoo.ru/7f41c97c
152 O0600111eH1E U CUCTEMATHU3aIlUs 3HAHUN 110 TEME bu6mmoreka [JOK
"Craruka TBEpaoro Tena" https://m.edsoo.ru/7f41c97c
153 O0600111eH1E U cUCTEMATU3aIUs 3HAHUN 10 TEME bu6mmoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/7f41c97c
154 O06o01eHne u cucTeMaTu3alus 3HaHu| TI0 TeEMe bubnuoreka [JOK
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH" https://m.edsoo.ru/7f41c97c
155 O06o0meHne 1 cucTeMaTu3alus 3HaHu| TI0 TeMe bubnunoreka [JOK

"TepmoanHamuka. TenaoBsle MalliuHbI"

https://m.edsoo.ru/7f41c97c
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O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN 10 TEME

bubmuoreka [JOK

156 "ArperatHbie cOCTOSIHUS BemiecTBa. Da3oBbie https://m.edso0.ru/7f41c97c
nepexoipl"
157 O06o01IeHre U cCHCTeMaTU3alus 3HaHUN TI0 TeMe bubnuoreka [JOK
"DnexTpuueckoe moje" https://m.edsoo.ru/7f41c97c
158 O06o01IeHre U CHCTeMAaTH3alns 3HAHUN TI0 TeMe bubnuorexa [JOK
"IToCTOSIHHBIN 37eKTpUYECKU TOK" https://m.edsoo.ru/7f41c97c
159 O06o01enre U cucTeMaTu3allus 3HaHui 1Mo TeMe bubnuorexa [JOK
"Toku B pa3nu4HbIX cpeaax” https://m.edsoo.ru/7f41c97c
160 OO6o01enre u cucTeMaTu3alis 3HaHuH 10 TeMe bubmuorexa [JOK
"MaruautHo€ mose" https://m.edso0.ru/7f41c97c
161 Wrorosas koHTposbHas paboTa bubmmorexa [JOK
https://m.edso0.ru/7f41c97c
162 . O0001IeHEe 1 cucTeMaTH3aus 3HaHUH 110 TEME bu6mmoreka [IOK
"Mexanudeckue koyieOaHus" https://m.edso0.ru/7f41c97c
O0001IeHne 1 cucTeMaTH3alis 3HAHNUH 110 TEME bu6mmoreka [IOK
163 n n
DNeKTPOMarHuTHBIE KOJICOaHUs https://m.edsoo.ru/7f41c97c
O06o00meHNe U CHCTEMAaTH3allUsl 3HAHUH 110 TEMe bu6mmoreka [JOK
164 "
MexaHW4eCKHEe U AJIEKTPOMArHUTHbIE BOJIHBI" https://m.edsoo.ru/7f41c97c
165 O06001IeHre 1 cucTeMaTh3alus 3HaHUH 110 TEME bu6mmoreka [JOK
"Onruxa" https://m.edsoo.ru/7f41c97c
166 O000111eH1E U cUCTEMATU3aIIUs 3HAHUN 10 TEME bu6mmoreka [JOK
"Ocnossl CTO" https://m.edso0.ru/7f41c97c
167 . O0001IEHnEe U cUcTeEMAaTU3AlHs 3HAHNH 110 TEME bu6mmoreka [JOK
"KopnyckynsipHO-BOJHOBOW Ayain3m" https://m.edsoo.ru/7f41c97c
168 O06o01eHre U cucTeMaTru3alis 3HaHUH 110 TeMe bubmuoreka [JOK
"®dusuka aroma" https://m.edso0.ru/7f41c97c
169 OO6oO1eHre U cucTeMaTu3alus 3HaHUH 110 TeMe bubmuoreka [JOK
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"®u3nKa aTOMHOTO sJIpa U JIEMEHTapHbIX yacTul'"

https://m.edsoo.ru/7f41c97c

170

O000111eHNE U cUCTEMATH3AaLMs 3HAaHUH 110 TEME
"DneMeHThI acTpoPu3nKu"

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakimueit [lapdentreBoit H.A., AkiimonepHoe o0I111eCTBO
«M3parenscTBO «IIpocBemienue»

3amaunuk 10-11 kmace A.I1.PeiMkeBruY

» ®usuka, 11 kinace/ Msxumes I'.J1., Byxosues b.b., YUapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

10 KJIACC IIOK mo temam 10xi1. Buaeoypoku

11 KJIACC IIOK mo temam 11xi1. Bugeoypoku

JIeMOHCTPAIIMOHHBIN YKCIIEPUMEHT 110 (U3UKE B CTAPIIMX KIACCAX CPeaHEMH
kKOsl ABT. bypos B.A. u np. Yacts 1. Mexanuka. Temora. [Tocooue pis
yautens. «IIpocsemenney, 1967t - 4,47 Mb - popmar DjVu - Yurarts:
/Yandex.ru

JIeMOHCTPAIIMOHHBIN SKCIIEPUMEHT 110 (DU3UKE B CTAPIIMX KIACCAX CPETHEN
mkoibl. Yactes 2. ABt. Bypos B.A. u ap. [Toco6ue qis yunurens. DneKkTpPu4ecTso.
Ontuka. ®usuka aroma. «lIpocsemenue» , Mocksa, 1968 - 19,46 Mb - hopmar

PDF - Yurarts: /Yandex.ru



®uzuka. KouTponbHbie PadoTel B HOBOM dopmare. 10 knacc. Ast. ['onosa U.B.
KouTponbHbIE PAO0TH B BUjIE TECTOB. «MHTEINEKT-1{enTp», Mocksa, 2011 - 1,89
MB - popmar PDF - Yutars: /Yandex.ru

®duzuka. KouTponbHbIE Pa00TH B HOBOM dopmare. 11 knacc. Ast. ['onosa U.B.
KouTpOnbHBIE PAO0TH B BUIE TECTOB. «MaTEmnekT-1lenTp», Mocksa, 2011 - 1,58

MB - ¢popmar PDF - Hutars: /Yandex.ru

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
S cnam EI'D. ®usunka.

Tpenaxep "O6nako 3nanuii". duszuka

http://ens.tpu.ru 3anumaTenbHas Gpu3MKa B BOPOCAaX M OTBETax: calT B.
Enpkuna

http://edu.ioffe.ru/edu O0yuaromue TpexXypoBHEBBIE TECTHI 1O Gu3nke: cait B.1.

Perenpmana






