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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pe3ysbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus v KoHuenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTENbHBIX OpraHU3aALMIX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0ydaroIMxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O IMEJsAX, COAEpNKaHUHM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npenmera «Pu3rka» Ha yriayOaéHHOM YpPOBHE.

Nzyuenue kypca ¢u3uky yriayOJEHHOTO YPOBHSI IO3BOJISIET pPeaiu30BaTh
3a/1ayu NMPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOy4JaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (HU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CIEIIUAITBHOCTSM.

B nporpamme mo ¢usNke Onpenensiorcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3HMKH Ha YPOBHE CPEIHETO OO0IIero o0pa3oBaHus: JUYHOCTHBIC,
METanmpelMeTHbIe, TMpeaMeTHble (Ha  yriayOinéHHoMm  ypoBHe). Haydno-
METOAOJIOTHYECKO OCHOBOM JIsI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIAMETHBIM pe3yjbTaTaM OO0YyYaloluXCs, OCBOMBIIHNX
nporpaMMmy 1o (HU3MKE HaA YpOBHE cpeaHero oOmero oOpa3oBaHHS Ha
yrayOnEéHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3nKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha YLIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YIbTATHI IO TOJaM 00yUEHHUS;

cozepkanue yuyeoHoro npeamera «Pu3uka» no rogam 00ydeHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCTIOJIb30BaHa YUYUTEISIMU (DU3HUKH JJI COCTABJICHHUS CBOUX PA0OUYUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUHUTENIEH U
OPEAOCTABISIET BO3MOXKHOCTH JIJI  peaju3allii  Pa3Iu4YHbIX METOJIMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3NKKA Ha YrIyOJIEHHOM YpOBHE IIPU YCJIOBUU
COXpaHeHHUs 00s13aTeNIbHOM YacTH COAECPIKAHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHMM 00 okpy:xaromiem Mupe. IIkoabHBIN Kypc (U3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHWI ONpeAesNunsio Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa oOyyarouierocs, B OpMUpPOBaHHE YMEHHMH NMPUMEHSTh HAy4UHbIN
METO/]I MO3HAHHUS MPHU BHITOJHEHUN UMHU YY€OHBIX HCCIEOBAHUIA.

B ocHOBY kypca (hu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa30oBaHus MOJ0XKEH
pAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX Pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (HU3MKA
o0beMHEH BOKpYr (Qu3nmyeckux Teopud. Bemgymum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosara€T MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku Cc  pa3BuTHEM O0OIIeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriry0i1EHHOTO ypPOBHS
IPEANOJIAaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBbIE TEXHHYECKHE YCTPOHCTBa, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKUM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKM M TEXHOJOTHH, a TaKkKe OOCYX IACHHS
npobJieM palOHATBFHOTO MPUPOAOIIONB30BAHUS U HKOJIIOTUYECKON O€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
INPUHIUIAX CUCTEMHO-AESATENIbHOCTHOTrO nmoaxona. s Gu3nku peaausanus 3TUX
OPUHIUIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KakK
MOCTOSIHHO JielicTBytonero (¢akropa ydeOHoro mpoiecca. [ns yriy0ia€HHOTO
YPOBHS — OTO CHCTEMa CAMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPHMEHTA,



BKITFOYAOMIET0 (DpOHTAIbHBIE YUYEHUYECKHE OMBITHI MPU HM3YUYCHHH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
aBa cmocoba peanu3anuu  (QU3MUECKOro mMpakTukyma. B mepBoM  cimydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 xnaccos, 1100 mociie mepBoro u
BTOPOTrO TOJYroAWM B KaXIOM H3 3TUX KiaccoB. Bropol cmnocod — 310
UHTErpamusi padoT MNpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX pabOT, KOTOpHIC
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpaKTUKyMa TIOHUMAETCsI CaMOCTOSITEIbHOE HCCIIEeI0OBaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BIIa O€3 MOMIArOBO HHCTPYKIIUH.

B mnporpamme mo ¢usnMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHBIX pabOT M MpaKTHKyMa MpeJCTaBlieHa €IUHBIM MepedyHeM. Bwioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMHU 00pa3oBaTEBHOTO MpoIlecca UCX0sd U3 0COOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuHeTa ¢usuku. Ilpu sTom obecneumBaeTcs
OBJIaJICHWE OOYYalONMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (M3WYECKUX BEITUYMH U TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEISETCSA PEIICHUIO PAcYE€THBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHOW (PU3MUYECKON MOJIEJIbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO0 paslena Kypca, Tak u
UHTETpUPYs MPUMEHEHNE 3HaHUM W3 pa3HbIX pa3fienoB. [ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBJIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEKAHUS
(bU3UYECKUX SIBJICHUN M TPOIIECCOB B OKPYKAIOIIEH >KM3HH, TpeOyromue BeIOOpa
buzruecKkor MOACIHU JUIsl CUTYally MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO & MarepHalibHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUIX
npeIMeTHOro KaOuHeTa. B kaOuHere (QU3MKH JODKHO OBITh HEOOXOAMMOE
nabopaTopHoe OO0OpYyJOBaHHME Jisi BBIIOJHEHHS YKa3aHHBIX B IpOrpamMme TI0
¢u3MKe YYCHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboOT MpaKTUKyMa, a
TaKXe IEMOHCTPAIMIOHHOE 000pYJ0BaHHUE.

JleMOHCTpallnoHHOE  000pyAoBaHHE (OPMHPYETCS B COOTBETCTBUHM C
NPUHIIAIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M  00ECIeYMBAaE€T TMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3YYaeMBIX SIBJICHWH ©  TPOILECCOB, OMIHPUYECKUX |
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHUIA.

JlaboparopHoe 00oOpyJOoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEUYMBACTCS B PacdéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTudeckue KOMIUIEKTHI
1a60paToOpHOTrO O0OpPYIOBAaHUSI JIOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HU(POBBIX Ja0OpATOPUil.

OCHOBHBIMHM LIETISIMU U3yU€HHUS (PU3UKH B 001IeEM 00pa30BaHUU SBIISIOTCS:

dopMHUpOBaHUE HHTEpeca U CTPEMIICHHMS OOydYalolUXCcsi K HaydYHOMY
U3YYEHHUIO TMPUPOJIbI, pa3BUTHE UX HUHTEUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOIIUM SIBICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3ysbTaTa M3YUYEHHsS OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

(dopMupoBaHUE YMEHUN OOBICHATH SBJICHUS C UCIIONIB30BAaHUEM (PUINYECKUX
3HAHUM U HayYHBIX JIOKA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOYHBIX chepax Oynyiei
npodeccuOHaIbHOM NIEeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKA K
nanbHelneMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue HTUX 1eliel o0ecreunBaeTcs peuieHueM CIeayIoluX 3a71ad B
npolecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHyl  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHUS
bu3nuecKuX SBICHUA B TPHUPOAC W JUIS MPUHATUS TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoil Mojenu, aJeKBaTHOM YCIOBHSAM 3aJayd, B TOM YHUCIE 3a]ad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbHOIO IUIAHWPOBAHUS M IPOBEICHHUS
GuU3NYeCKNX OSKCIEPUMEHTOB, aHaiM3a MW HUHTEpOpeTanud UHPOpMaIui,
OIpEJENEHMS] TOCTOBEPHOCTHU MOJyYEHHOI'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHEe uHTEpeca K chepaM mpodecCuoHaTbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBuu ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®du3uKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYyYArOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOPUIIL.

Ha uzyuenue pusuku (yriayOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETO
obOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B HEIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme 1o (¢GU3MKE TMEpedeHb JIaOOpaTOPHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTA0OPATOPHBIX pabOT W OMNBITOB C Y4YETOM WHIUBUAYATHHBIX
0COOCHHOCTEH 00YyYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOA O3HAHMS MPHUPO/IBI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. Hayunsiii MeToa mo3HaHus U
METObI UCCIICIOBAHUS (DU3NYECKUX SBICHUU.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHus npuponabl. HalmoneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE WM IU(pOBHIC
U3MEPUTENIHHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemnoct  u3MmepeHuid  pusznueckux  BenuuyuH  (abconoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENOo, WealbHas KUIAKOCTb, HWACANIBHBIM Ta3, TOYEUHBIN
3apsn). ['unoresa. @U3MYECKU 3aKO0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3nyeckas
TEOpHUS.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HAINpsSOKEHHS B IIENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUeCKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

ITepemernienne, CKOpocTh (CpeaHsis CKOPOCTh, MIHOBEHHAas CKOpPOCTb) H
YCKOPEHUE MaTE€pUAIBHOM TOYKH, UX MPOCKUHUH HA OCH CHUCTEMBI KOOpJHHAT.
CrnoxeHue nepeMeIIeHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U IIyTH MATEPUATIBHOW TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobOogHOe mMmajeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BrKeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduku.



KpuBonnHeitHoe  nBukeHue. J[BMKEHHE  MAaTEpUAIBHOW  TOYKM IO
OKPY>KHOCTH. YTJoBas M JIMHEWHass CKopocTh. [lepmom u yacrora oOpaiiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TIOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CHUIOMETD,
JNBWKECHHE CHApsA0B, LEMNHbIC, MIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoia u U3BMEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkeHHs Tena, OpOIIEHHOTO MMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagiienne ckopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBO CKOPOCTH B PEYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenue  yckopeHHsT ~ CBOOOJHOTO naJCHUs (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaTOpun).

WN3yuenue pBmwkeHHs Tena, OpOIIEHHOTO TOpu3oHTaNbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUOHAIBHONW 3aBUCUMOCTH MEXKIAY JaIbHOCTHIO
NI0JIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3yueHne IBHKEHMS Tella IO OKPYKHOCTH C IOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa oOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cucTeMsbl otcu€ra. IlpuHimmn
oTHocuTenbHOCTU ['anmunes. HenHnepuumanbHble cUCTEMBI OTCUETa (OmpeneseHue,
MIPUMEDPBI).

Macca rena. Cuna. [IlpuHumn cynepnosunnu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepUaibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod MmMUPOTHL. J[BHXKeHHe
HeOeCHBIX Tell U uX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuyeckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe tpenue. Cuia TpEHHUS CKOJBXKEHHUS M CHJIA TPEHUSA
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU ABHKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuina Apxumena.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCH: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnrogenue nBuKeHUs Tell B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UWIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaABHOJCUCTBYIOLIEH  MPUIOKEHHBIX K TeJly CHI ¢
IIPOU3BECHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOIEUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MAICHUH.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3mepeHre paBHOACHCTBYIONIEH CHJ MIPH JBM)KCHHH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBH)KEHHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

N3ydenne NBUIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON udepes
NErKuid OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus OpycKa MO HAKIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

N3yuenue nBuxkEeHUs Ipy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamaTeabHOE JIBHKEHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHUE TMPOIECChl: KPOHILITEIH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne ycloBHII paBHOBECHS TBEPAOTO Tela, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

Nmiynibc MaTeprUaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CHUCTEMBI MaTepUaIbHBIX TOUEK. Teopema o0 JBHKEHUH LIEHTPa Macc.

NMiynibe cUiibl 1 U3BMEHEHNE UMITYJIbCA Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MomMeHT umIlyiabca MarepuanbHOUW TOUYKM. lIpeacraBiieHue O COXpaHEHUH
MOMEHTa UMIYJIbCA B IIEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
peAcTaBiICHUE PA0OThI CUJIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TO4YKkH. Teopema 00 H3MEHEHHUH
KMHETHUYECKOW SHEPTUU MAaTePUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManpHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHimanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmosie. [loTeHumanbHass >HEprus
TeJaa B IPABUTALIMOHHOM I0JI€ OJIHOPOAHOTO Iapa (BHYTpH W BHE miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHECHUSI MEXAHUYECKON YHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymum A HAEaTbHOM KUJIKOCTH KaK CJEICTBHUE 3aKOHA
COXPAaHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMNEpP, MNPYNKUHHBIA TUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3auMmHbIe mnpeBpalieHus KUHETHYECKOM W INMOTEHUMAJIbHOM DHEPruy IpU
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

N3mepenune nmimyiibca Tesa 1o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

HN3mepeHrne KHHETUYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoaexkyasipHas pu3suka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYyJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe aBmxkeHHe. XapakTep
JNBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEW W TBEPABIX TeA U OOBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE ATHUX



Mozeneii. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BellecTBa.
[ToctostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJIEHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcomoTHAS
Temreparypa (mkaia temneparyp KennBuna). 3akon Jlanbrona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTtBa. [ 'paduueckoe
npe/iCTaBlIEeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBlIE€HHEM MW  CpeJHed  KUHETHYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHUS MOJIEKYJI HJEalbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UJICaTLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIJIOBOTO ABMIKCHHS €€ YacTHII.

TexHudyeckue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
OapoMeTp, MoTyuYeHHe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3ust KUIKOCTEH.

Mopaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX PemeToK.

Ha6nronenue u uccienoBaHue U30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIUIO0OMEHE MEXTy TOPSYEH U XOJIOTHON BOJOH.

N3yueHne wW30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO MCIOJb30BaHHE
1 poBoii 1abopaTopun).

N3yueHune n30X0pHOro mnporecca.

Nzydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHUYECKONW CHUCTEMBI. BHeNIHNE U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpeJHUE 3HAYEHUS BEJIMYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMoOnpoW3BOJIBHAS — pelaKcanus
TEPMOJAMHAMHAYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMIA:
ypaBHeHHe MeHnneneeBa—KanelipoHa M BBIPAKEHHUE JJII BHYTPEHHEW JHEPIUU.
VYcnoBus NPpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHIIEHTpalusl 4acTUL, BBICOKHE
TEMIIEpaTypsl. BeipakeHUe 1JIsi BHyTPEHHENW SHEPIUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Berancnenue paboTsl mo rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0 — M3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepuieHus pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo TtemnoTel. Temno€éMKOCTh Tenma. YAenbHass W MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Termjonepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3ak0H TepMoAMHAMUKU. BHyTpeHHss osHeprusa. KommuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOANHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKH [Jii PABHOBECHBIX IPOIIECCOB: 4YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJWHAMUYECKONM CHUCTEMBI MPOXOJIUT
eAMHCTBeHHAas aanadara. AOCONIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOJMHAMUKW JUISI HEPABHOBECHBIX  IMPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT O0Jjiee XOJIOIHOro Tena K 6ojiee Harperomy 0e3
komrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOTHBIX ITPOIIECCOB.

[TpuHuMne! nectBus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TeroBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHudyeckne yCTpONMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: XOJIOIUIIBHUK,
KOH/IULIMOHEP, IU3EIbHBIH M KapOIOpAaTOpHBIN JBUTAaTeNH, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
UCTOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIN3ALKs OMOOPraHUYECKOTrO TOTIUBA TS
BBIPAOOTKU TETIJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3menenue teMnepaTypsl IpHU aauadaTuyecKoM pacIliipeHHH.

Bo3zaymHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydeHne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEeMIEpPaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEII0Ta NapooOpa3oBaHUs.

HacepilieHHble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH UM JABJICHUSI HACBIIMIEHHOr'O Tapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Brnaxxnocth Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTam3anus. YJeiabHas TEIIoTa IUIaBICHUS.
CyO6umarnus.

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

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JMHEHHOE
pacipenre. AHTapMOHHU3M TEIUIOBBIX KOJIeOaHUHM YacTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM yYPOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEX0Iax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanmmnspusle saBnenus. J[aBneHne noa UCKPUBIEHHOM IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKHUE
KPUCTAJIbI, COBPEMEHHBIE MAaTEPUAJIBL.

Jemoncmpayuu.

TertoBoe pacmmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner nedopmanuii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUH.

N3mepenue korpduiirieHTa NOBEPXHOCTHOTO HATSXKECHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMoOCTH jaedopMmaliid PE3UMHOBOro olpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Pa3znen 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tel U €€ MpOSBICHHUS. OJJEKTpuueckui 3apan. [IBa Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKH, MAUDIIEKTPUKA U IOJYIPOBOIHHKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

BzaumoperiictBue 3apsioB. Toueunsie 3apsbl. 3akoH KyroHa.

Dnektpuueckoe noiie. Ero neiicTBue Ha 3JIEKTPUUECKUE 3aPSbI.

HanpsokéaHocts  anekTpudeckoro  moiisl.  [IpoOubid  3apsn. JluHum
HaIPSKEHHOCTHU AJIEKTPUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUANOB U
HamnpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiia B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan snexkrpocTaTuyeckoro mnojst. CBA3b HANPS)KEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JIEKTPOCTATHUYECKOro mojs (Kak OJHOPOJHOro, TakK U
HEOITHOPOJIHOTO).

[IpuHIMI CyNIepnO3ULNY AIEKTPUYECKUX TTOJIEH.

[Tone Toweunoro 3apsnma. [lome paBHOMEpHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEpPHO 3apsbKeHHOro mo o0wnéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI JWHUN HANpPsHKEHHOCTH OJTHX TIOJNEH W
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnexrpudeckas
MPOHUILIAEMOCTh BEHIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOr0 KOHJIEHCAaTopa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHUUecKHe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOH/JIeHCaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaakKa KOHJIEHCcATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOAEHCTBHS 3apSyKEHHBIX TEJL.

HaGnronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIyYEHUsI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LUEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pPa3HOCTHU MOTEHIIMAJIOB (HaTIpsKEHUS ) npu
MOCJIEIOBATEIBHOM COE€IMHEHUU KOHJEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosannblil I1eKmMpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukum
toka. Hanpsixkenune U u 9J1C é.

3axkon OMa JiJig ydacTKa Ieu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akoH [[xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TeraoBas MOUIHOCTb, BbIAe/seMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOW  (3aMKHYTOH) DJEKTPUYECKOM 1enmu. MOIIHOCTh MCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHUUeCKHe YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCH: aMIEpMETP,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMIIbl HAaKAJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTh COTNPOTUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIIEMEHTA
Y OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTu JJIC raapBaHMYECKOTO AJIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUU.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBICHHSI METAUIOB OT
Temiiepatypbl. CBEpXIPOBOJIUMOCTb.



DIEKTpUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[lonynpoBoaHUKH. Cob6cTBeHHas U IIpUMECHAast IIPOBOJIMMOCTD
MoJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [loiynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLMALMSL.
DnexTponus. 3akoHbl Papajes sl ANEKTPoIu3a.

DNeKTpUUYeCcKuii TOK B Ta3zaxX. CamMOCTOSITENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nasma.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: TIa3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYyNpPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOpP, (POTOAMON, CBETOJAMOJ, TajbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIaBKA AJTFOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE NPOBOAUMOCTH METAIIIIOB U MOIYTIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hab6nronenue snekrpoinusa.

N3mepenue 3apsiaa 0JHOBAJIECHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHWS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CrniocoObl u3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AGCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
(Gu3nyecKuX BEJIWYMH, MPOBEpKa MNPEIIOKEHHBIX TUIoTe3 (BeIOOp H3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YUYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTHKYM ).

MesknpeaAMeTHbIE CBS3H.

Nzyuenne «kypca ¢usuku yraoyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIIETCS ¢ YYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JluHelHas (QyHKUMS,
napabona, runepbona, ux rpaduku u cBoiictBa. TpuroHoMmerpuueckue QpyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX POEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBM)KEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KaIoIIEeH Cpesbl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JIJIi  BBIPAOOTKM  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B )KHBOU MpuUpo/Ie.

Xumus: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ,
MOJIb BEILeCTBAa, MOJSpHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TeJl, KUIAKOCTEH M T'a30B, KUJIKUE KPUCTAIUIIBI, IIEKTPUUECKHE
CBOICTBA METAJUIOB, DJIEKTPOJIUTHYECKAS JUCCOIMALIMS, TAIbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeodbpa3zoBaHue ABUKEHUN C MCIOJIB30BAHMEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTMYECKUE KOHCTPYKIMH
(KpOHILITEHH, pemeéTdyaTtble KOHCTPYKIMH), MCIOIb30BAaHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrHe), IBUraTellb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
HOJYYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJI€ HAHOMAaTEpHaJoB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3e€MJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, TOJIyIPOBOJHUKOBbIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. DinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

BzaumopenicTBue MOCTOSAHHBIX MAarHUTOB H  MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bekrop MarauTHOM wuHaykuuu. llpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHTYKIIHAH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJIb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. Pabota cumel JlopeHia.

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



Texnuueckue YCTpOﬁCTBa U TCXHOJOIMYCCKHEC IIPOLCCChI: IMPHUMCHCHHUC

MMOCTOSIHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAOYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHMi MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBre IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaOnronenne nBuXKeHUs My4yKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NeNCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, navopamopnsie padbomot, NPaKmMuKym.

HccnenoBanrie MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYusL.

SlBneHne BIIEKTPOMAarHUTHOW HWHAYKIWHW. [loTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC uMHAYKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENU IOCTOSSHHOTO TOKAa.
Asnenune camonnaykuuu. JIC caMOUHIYKITUHN.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHHYeCKHe YCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: MHAYKIHOHHAS
neyb, COJICHOU, 3alIUTa OT JEKTPU3ALUU TN MPHU JIBH)KEHUU B MArHUTHOM TOJIE
3emutu.

Jemoncmpayuu.

HaGnronenue siBjaeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CHUJIbI TOKA B LECIIH.

Yuenuueckuit sxcnepumenm, nadbopamopmsie padbomol, NPaAKmMuUKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MArHUTHOTO MOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIAH.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXaHWYECKON Hepruu). BuiBoj
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJICOAHHMM U3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmumatyna u (daza kosjeOanuil. CBs3b aMIUTUTYbl KOJEOAHUNW HMCXOTHOU
BEJIMYMHBI C aMIUIUTYaMU KojieO0aHuil €€ CKOPOCTU U yCKOPEHHSI.

Ilepuon u wyactora kojeOanuid. Ilepwon ManabiX CBOOOIHBIX KoJIeOAHMIA
MaTeMaTU4Yeckoro wmastHuka. [lepuon CcBOOOMHBIX KOJEOAHHWM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojaebanusx. BeiHy)aeHHbIe KoneOanus. Pezonanc.
PezonaHncHas xpuBas. BrausHue 3aTyxaHWss Ha BHJ PE30HAHCHOMW KPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckne yCcTpoHCTBa U TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0Ie0aTeIHLHOTO IBHKCHHUS.

Ha6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTUTY B

HccnenoBanue 3aTyxaronmx KojieO0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoieO0aHUid OT CONTPOTHUBIICHHMSI.

UccnenoBanne koneOaHuWi Trpy3a Ha MAacCUBHOW MPYXKUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HI€aTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS PHEPTUU MPU KOJIEOAHUSAX TPy3a Ha IPYKUHE.

NccnenoBanne BIHYKIECHHBIX KOJICOAHUN.

Hab6mronenne pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUMN HUTSHOIO M NPYNKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ K0JIeOaHUI Ha YIIPYroM MOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXaIOIIUX KOJICOAHUI.

UccnenoBanue BIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHummubsle Ko1e0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ueallbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsjia KOHJEHCAaTopa ¢ aMIUIMTY0M CUIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume AIIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUIMTYJIHOEC U
JEHUCTBYIOIIEE 3HAUYEHHWE CWJIBI TOKAa W HaINpsDKCHWs TpH  pasiudHon  (opme
3aBUCHUMOCTHU IEPEMEHHOTO TOKAa OT BpEMEHH.

CuHycouianbHbI TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMNH CHUHYCOUJAJIBHOIO NEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUHN.

Wneanbusiii  Tpanchopmatop. IlpomsBonctBo, mnepegadya U moTpedieHHe
ANEKTPUUYECKON SHEPTUU.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYEeCKHe yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JICKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpayuu.

CB0OOIHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJICOaHU.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BriHyX1eHHbIE CHHYCOUIATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHchopmartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTYILIKY U PE3UCTOP.

Ha6nrogenue 31eKTpoMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUMHbLE 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakuus.

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

[IlymoBoe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTepdepeHus u AudpaKius.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHNE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habuoienue otrpaskeHus ¥ MpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

AKyCTHUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HaGntonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHMIA.

HccnenoBaHne  CBOMCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEeHHUE,
npesoMIIeHHe, oNApu3anus, AMdpakuns, HHTepEepeHIIHs.

O6Hapy:xeHue nH(PaKpacHOTo U yIbTPAPHUOIETOBOTO UITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.



N3ydenue napaMeTpoB 3BYKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera.
TouyeuyHbIii HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
iockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0cTOAHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JJIMH BOJH IPHU IEPEXOAE MOHOXPOMATUYECKOIO CBETA
Yyepe3 rpaHully paszena ABYyX ONTUYECKUX CPEl.

Xona nydeit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHME M ONTHYECKas CWiIa TOHKOW JMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(epUuecKOor JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
I10Ka3aTelisi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iy4da, MPOLIEAIIETO JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHne wu300pakeHUH TOYKM M OTpe3Ka TMPsSMOU B
coOUparoMX U pacCeMBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaONMIOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHUKOB. [lpumepsl Kiraccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIaBHBIX ~MAakKCMMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuhPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHHuecKne YCTpPOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
nepuckomn, (oroanmapar, MUKPOCKON, MPOCKIIMOHHBIA armapaT, MPOCBETICHHE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pElIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeiaoMieHus CBETa.

Ha6nrogenue noaHoro BHyTPEHHET0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapaAJIEIbHYIO
IUIACTHHY U IPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3aX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

Habntonenune nuatepdepeHnn crera.

HaGnronenue 11BeTOB TOHKUX IIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue nuppakiinoHHON perETKy.

Ha6nrogenune nudpakiimoOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[TpumeHeHue noIIpOUIOB ISl U3YUCHHUS] MEXaHUUYECKUX HANPSHKCHUI.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomaol, npaKmuKym.

N3mepeHue nokaszaTess MpeoMIICHUs CTEKIIA.

UccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSIHUSI OT BelecTBa (Ha
npUMepe KUIKUX JIUH3).

N3mepenue HhokyCcHOTro pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JUH3BI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TenecKOMM4ecKuX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpEpEeHINN U MOISIPU3AIIHI CBETA.

N3yuenue nonsipuzanuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHKA.

Nzyuenue nuaTepdepeHinm 1a3epHOTo U3TyYCHUS HA JIBYX IIETISX.

Habmronenne nucnepcun.

Habmronenue u ucciaegoBanme 1udpakiimoHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOAMOA MPU MOMOIIM JU(PAKIUOHHON

PELIETKHU.
Pa3znesn 6. OcHOBBI crIeNMAIBLHONH TEOPUN OTHOCUTEJIbHOCTH.
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [ToctynaTel

CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHue
BPEMEHU U COKPAILCHUE JJIUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTUs
TTOKOS.



TexHu4yeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CITYTHHUKOBBIC
MPUEMHHKH, YCKOPUTETHU 3apSXKEHHBIX YACTHIL.

YyeHnuyeckuit 3KCIEpUMEHT, 1a00paTOpHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIHUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusmM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3nydeHue (M3iyyeHue abCOJMIOTHO YEPHOTO Teja).
3akoH cmenienus: Buna. 'unoresa [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. Croneroa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B UYaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpaKarIllyr mnoBepxHocTh). OnbiTer [1. H.
JleOeneBa.

BonnoBsie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BosHbI 1€ bpoiis u
pasmepsl 00JlacTH JIOKIM3AlUM JABWXKYIIEHcs dacTtuilel. KopryckymnspHo-
BOJTHOBOM ayanu3m. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHS] HEONpeaeIEéHHOCTEN
I'efizenbepra.

TexHuyeckne yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJIHEUHas Oartapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauoi [lmanka Ha ocHOBe HccienoBanus GoTodddekxra.

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

Tema 2. @usuxa amoma.

OnpITel MO UCCIENOBAHHMIO CTpOeHUs aToMma. I[lnaHerapHas monenb aroma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsiomienue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYTrOM.



Bunpl ciexktpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJICHHOE U3NlyueHue ceera. Jlazep.

TexHUYecKne YCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue inHeHyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OrnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3JIYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Habnronenue nuHeiyaToro cnekrpa.

HccnenoBanue crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Monens siapa [eitsenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sijapa. M30Tomsl.

PannoaktTuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnaz. 'amMa-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHsS. BiMsgHME PagMOAKTUBHOCTH Ha YKUBBIE
opranusMsbl. EcrecTBeHHbIl hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl aapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
yOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKHE aCIEKThl Pa3BUTHSA
SIAEPHOU SHEPrETUKH.

Mertozsl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

dyHaaMeHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
IIpencraBnenne o CtanaapTHOM Mojenu. KBapk-riitooHHas MOieNb aJpOHOB.

®uznka 3a npeaenamu CraHgapTHol Monenu. TémHas maTepuss U TEMHas
SHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOrpadusl.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomot, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pasznea 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonpl acTpOHOMUYECKUX HCcaeqoBaHUN. (COBpEMEHHbBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(hEpHAast aCTPOHOMHUSI.

Bun 3Bé3gHoro HeGa. Co3Be3gusi, sipKU€ 3BE3NBI, MUIAHETHI, UX BHUJIUMOE
JBHOKEHUE.

Conneynas cucrema.

Counnue. ConmHeunasi akTUBHOCTb. McTounuk 3Hepruu CoJiHIa 1 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpalIbHBIN KJ1acc —
CBETUMOCTB». 3BE3AbI TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIENOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunsiii I[Iyts — nama T'amaktuka. [lonoxenue u aswxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBOE N3ITydeHUE.

MacmrabHas ctpykrypa Beenennoit. MetaraiakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGnronenust 3B€3qHOor0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JJIsl OTPeIeTICHUS TOJI0KEHHsSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3/us CEeBEpHOro MOJyIIapus U SpKUe
3BE3/BI.

Habmronennss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUJICHU .

Du3YeCKUH MPAKTHKYM.

Cnioco6b1 u3Mepenns (pU3NIeCKUX BEITUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE M OTHOCUTENIbHBIEC TTOTPEITHOCTA U3MEPECHUN (DU3NYECKUX BEIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, TPOBEpPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUYEHUYECKHH  HKCIEPUMEHT,
nabopaTopHbIe paOdOTHI, MPAKTHKYM).

O0o0aK0Iee MOBTOPEHHE.



O6o00uieHne U cucTeMaTH3alus CoIepKaHUs pa3liesoB Kypca «MexaHukay,
«MonexynsipHas ¢pu3znKa U TEPMOJUHAMUKA», «DJEKTpoauHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CIEUUAJIBHON TEOpPUU OTHOCHUTENbHOCTWY», «KBaHTOBas
duznkay, « MeMEHThl ACTPOHOMUHU U ACTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATUYECKOU cepax AesSTEIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YHOU KapTUHE MHUpPA, 3HAYEHUE ONMUCATEIBHOM,
CUCTEMATU3UPYIOIIEe,  OOBSCHUTENIbHOM W  TNPOTHOCTHYECKOW  (DYyHKIIMIA
(du3znueckoi Teopuu, poiib GU3NYECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUN O IPUPO/IE.

MesknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS. C YYETOM COJAEPIKATEIBbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, C6A3aHHbIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIM (hakT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOZCHUE, OKCIEPUMEHT, MOJCIUPOBAaHUE, MOJElb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuxa: peEUICHWE CUCTEMbl YpaBHEHHW. TpHroHOMeTpUYecKHe
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 3nemeHTapHbIX (yHKUMN. [Ipu3sHaku nogoOus TPEYroJbHUKOB,
oTpeieJICHHE TUIOIAIU TJIOCKUX (GUTYp B 00BEMA TElL.

Buonozua: »>nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBVOKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKHM IIPpU IPOU3BOJCTBE
ANEKTPOAHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTpa3ByKOBasi JIMarHOCTHMKa B MEIULMHE, OINTHYECKHUE SBICHUSA B JKUBOU
IIPUPOLE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHUS KPUCTAUIMYECKOW PEIMIETKH, CIEKTPAJIbHBIHI
aHaJIN3.

I'eocpagpua: wmarnuTHble TIONIOCA 3€MJIM, 3alleKMd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOH, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTpOIepeaay, MEKTPOABUTraTellb, pasap, paIuoNpUEMHHK, TEIEBU30D,
anteHHa, TtenedoHn, CBU-neub, ynpTpa3BykoBas [HMarHOCTUKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIlyTHUKOBBIE
MIPUEMHHUKHY, SICPHAsA SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI YyueOHOro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peaav3alid OCHOBHBIX HalpaBIICHUU
BOCIIUTATEIIbHOMN AESITEIIBHOCTHA, B TOM YUCJIE B YACTH:

IPAKAAHCKOT0 BOCTIUTAHMSL:

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

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIIEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX I'PaKAaHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 00pa3oBaTeIbHON
Opra’Hu3anuy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLMWAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHH C UX QYHKUIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMAaHHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHHE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOCHUE YCTOMIMBOTO OYIyIIIETO.

3CTETUYECKOI0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiei npodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcamM00Opa3oBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIr'H4€CKOIro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCUCTBUUA B OKPYXKAIOLIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIBHOCTH 3KOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'0 ITIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEILCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBAaTh M aKTyaJW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh IETN NEATEITHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH HM  TMPOTHBOPEYUST B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNbTATOB LEJSIM, OIICHUBATH PUCKHU TTOCJIEICTBUN NEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble ucciaenoBarejabcKue 1eiCTBHUA .

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3NYECKOTo
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB [MO3HAHUS,

BJaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHHUA, €ro
UHTEpIpETaIlMy, MPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTyallUsIX, B TOM 4YHCIIE€ MPU CO3JaHUU YYEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U W aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOJuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpbl U KPUTCPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NEATEeIbHOCTH, B TOM YHUCJIE TIPU U3yYeHUH (QU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TIOJIXO/bI U PEIICHNUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmaumeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS UHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIlMI0 M HHTEPHpETalni0 HH(POpPMAIMU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PENICHUHM  KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOMIOJCHHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHUS B Pa3NMUHBIX (popmaTtax ¢
y49éTOM Ha3zHadeHUs WHPOpMAIMA W TIEJICBOW ayJAWTOPHH, BBIOMpas
ONTUMAJIbHYI0 (POPMY MpECTaBICHUS U BU3YyaTU3alNN.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



OCYUIECTBJIITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOMU
NeSATENbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEMMYIIECTBA  KOMAaHAHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUN C yu€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, 0OCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IOBEJCHUE B PA3IUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BoOOpakeHHe,  OBITh
MHUIIMATUBHBIM.

PeryjsiTuBHBIC YHHBepcaJibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh ~ MTO3HABATEIBHYIO JEATEIIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBIISATh IJIaH PEIIEHUS PACUETHBIX U KaUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmMpATh paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HaHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(¢U3HUKN, TOCTOSTHHO TOBBIIIATH CBOW 0OOpPA30BATENbHBIN W KYyJIbTYypPHBIN
YPOBEHb.

CﬁMOKOHTpOHb, 3MOHI/IOHaJILHLIﬁ HHTECJJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B €A TEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JAEHUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATh PELICHUSA MO HUX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJbTAaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHUSI JIMYHOCTHBIX PE3YyJIbTATOB OCBOSHHMS MPOTPAMMBI IO
duszuke Uil ypoOBHSA CpeaHero oomero o0pa3oBaHUsl Yy 00ydaroumxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN HUHTEJUICKT, peAnoJIaratommi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B cede;

CaMOpEryJIMPOBAaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K TIOCTH)KCHUIO 1eNN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3YJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIC DPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJKHBI OTPaxaThb CPOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHUIA:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAJIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOIN HAay4YHOM KapTHHE MHUpA,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
OpPOTHOCTUYECKOW  (GYHKIUN  (Qu3nueckoil Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKA U TEPMOJUHAMHKHU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPAa;

pa3niuyath YCJIOBUS TMPUMEHUMOCTH Mojeiel (Uu3nyeckux Teln u
npoleccoB (sIBJIEHUM): HHepLUHalibHAasg CcHCTeMa OTCYETa, abCONIIOTHO
TBEPAOE TEIO, MaTepuajabHas TOYKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmMajeHue, alCONIOTHO ymopyras aedopmariusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYIIPYTroe CTOIKHOBEHHMSI, MOJIEIH T'a3a, KUJAKOCTH
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnmuuath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (UZUIECKUX
3aKOHOB, IMOHUMAaTh BCEOOIMMI xapakTep (GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiis CKOPOCTH U TEpEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPIHH,
yCJIOBUSl paBHOBECHUs TBEPAOIrO Tella), NPH HSTOM HCIOJIb30BaTh
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIyJbCca U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHUS;

aHATM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHns MKT u 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHll, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoil, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI HPHEPTHHM B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHECHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIIMATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MoJIEN, MPU 3TOM yKa3blBash YCJIOBHUSI MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaKHBIE COOTHONIEHHWS: 3aKOHbI Oma il ydacTka
e U JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[xoynsa—JleHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUYECKUE TPOILECChl U SIBJICHUS, WCMOJb3Ysl BEIUYUHBI:
NEpEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TOTEHIMAJIbHAsi »JHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWuecKasi SHEprus, padoTra CWIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emuiéil BOMM3UM €€ TOBEPXHOCTH,
SHEprus ynpyrou jgedopmanuyd MPYXKUHBI, KOJIHUYECTBO TEILIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TepMOIWHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO Trasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD ANIEKTPUUECKOTO MOJIs,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iapa B
BaKyyM€ U B JUAJIEKTPUKE, MMOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIas Cuja, CWia  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS NEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKAaHUs  (PUBUYECKUX  SBIICHUU:
MEXaHUYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YacCTUL[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NMU(PY3Hs, HCIIapeHHE,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JEKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJNTH UCCIIETOBAHNIE 3aBUCHMOCTH OJTHON (DH3UYECKON BETUYMHBI OT
IPYrOd €  HCHOJIb30BAHMEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3yIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4ETOM



aOCOJTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIC H3MEPCHHsSI (U3UYECKUX BEIMYMH, TPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW TUIIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBLHYIO YCTAHOBKY, aHAIM3UPOBATh
MIOJTyYCHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

co0ro1aTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEACHUH HCCIETOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH M TIPOCKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYA0BAHMS;

pemiatb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJJaHHOM
du3rUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojenu, OTBeUarollel TpeOOBaHUAM  3aJayu,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOpPUH MPU KMCIOJIB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PAcU€Thl HA OCHOBAHUU UMEIOIINXCS JaHHBIX,
aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3[eioB Kypca (GU3MKH, a TAaKKE MHTETPAIMK 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACCY’KJIEHUHN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUA [JI1 OOBSCHEHHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKW, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TIPOIIECCAMH, C
MO3UIUH PKOJIOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAITBHOM
IPUPOJIOTOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd ¥ TEXHOJOTHH I JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMalueil (Hu3nIecKkoro
colepKaHUsI C MCIOJB30BAHMEM COBPEMEHHBIX HH(MOPMAILIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(DOpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHOM MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUU
uHbOpMaIK, TOJYYEHHOW U3 PA3NMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHAIM3UPOBATH  MOJy4aeMyro  HMH(OpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUS
CaMOCTOSATEJILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPaA3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAlMOHAIBHO PACIIPEACTATh NEATEIHHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymiel npodecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpOBHE JIOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUH:

NOHUMATh PpOJIb (U3MKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKK B COBPEMEHHOW HAyYHOW KapTHHE MHUpA, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIBHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMMUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUHUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
busuku, porab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHsS TMPUMEHHMOCTH MoOfene (u3ndeckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCATbHBIN TMPYKUHHBIM MasSTHUK, TapMOHUYECKHE BOJHBI, UACATbHBII
Koyie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIENIEH aToMa, aTOMHOTO s7pa U
KBAaHTOBOM MOJIC/IN CBETA;

paziuyath yCJIOBHUS (TpaHUlbl, 00JacTH) MNPUMEHUMOCTH (UUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IIeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U BTOpoM mocryinarel bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCEN U HPHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl U SBJICHHS, HCIOIb3YS BEIMYMHBIL:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYyKIUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, MHAYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLMH, SHEPrUs MAarHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYyJbC, IIOJHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YaCTHLbl, PHEPrHsi M HMITYJIbC (OTOHA,
MacCOBO€ YHUCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSICHATL  OCOOEGHHOCTM  NPOTEKaHUs  (U3UYECKUX  SIBJIICHUM:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEP( epEHITHS
BOJIH, Judpakuusi, JIuUcCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUeE,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, TraMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CHEKTPaIbHOI'O
aHayu3a u paboThI Jlazepa;

ONpENENsITh HAlpaBICHUE WHIAYKIUW MAarHATHOTO MOJs MNPOBOJHHMKA C
TOKOM, cHJIbl AMniepa u cuiisl JIopeHna;

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

OPUMEHATh OCHOBOIIOJAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX  MPOIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJI, DBOIOLNH 3BE3/] U BCeeneHHOM;
OPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHpOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyuecKuxX BEIMYMH B BHAE TIpaduKoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWH, JenaTh BBIBOABI 1O  pe3ysibTaTramMm
WCCIICIOBAHMS;

NPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATh
NOJy4YeHHBIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MPeIIOKEHHOU
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0roIaTh TpaBwiia 6€30MacHOTO TPy/la pU MPOBEJACHUH HCCIIeTOBAHUN
B pamMKax yd4eOHOro OJKCIEpUMEHTa, MpakTHKymMa M  ydeOHO-
MCCIIEJIOBATEIILCKOM W TIPOSKTHON JEATENBHOCTH C WCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYA0BAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCJIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOpUH
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METO/ABI PELICHUS C YUYETOM IOJyYEHHBIX
pe3yJIbTaToB;

peliaTte KaueCTBEHHbIE 3a/Jaud, TPeOyIolue NPUMEHEHMsI 3HaHUHA U3
pa3HBIX pa3lenoB Kypca (GU3MKH, a TAaKKE MHTETpallui 3HaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3NYECKUEC SBIICHHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHHUA JUIsI OOBACHEHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBICHEHHE MPOIECCOB OKPYKAIOILIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON Oe30MacHOCTH, MPEACTABICHUN O PallMOHATBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JTOCTHXKEHUUN



HAYKA W TEXHOJOTMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJICp>KaHMUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJB30BaTh COBpEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TIOMCKa, TNepepabOTKM M MpeabsBICHUS Yy4eOHOUW U
HAY4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TOIYUYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAJTU3UPOBATh  MMOJydyaemylo  WHGOpMalMIO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHCHUS IPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHAIBLHO PACIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsX, aJICKBAaTHO OIEHUBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB IPYMIIbI B PEIICHUE PACCMaTPUBAEMOM TIPOOIIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIie nmpodecCHOHAbHONU MeATeIbHOCTH T10
CIIEUATIBHOCTAM (U3UKO-TEXHUUYECKOTO TTPOQUIIS.
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Hroro no pazneny 16
bu6mmoreka [JOK
Peseparoe Bpenst 10 https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pazgen 1. QJJIEKTPOAUHAMUKA
bubmmoreka [IOK
11 Maririoe nozie 14 https://m.edsoo.ru/39859¢ef1
bu6moreka [IOK
12 IICKTPOMArHHTHAS HHAYKIHS 13 1 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexasuieckne koebatis 10 https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.edsoo.ru/39859efL
53 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edso0o.ru/39859ef1
Uroro no pazneny 5
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Paszgea 4. KBAHTOBASI ®PU3UKA

4.1 KoprnyckynapHO-BOIHOBOH AyaIH3M 15 bubmorera [JOK
) PILyCKYJAp oy https://m.edsoo.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edsoo.ru/39859¢ef1
43 ®du3rKa aTOMHOTO /Ipa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazneny 25

Paznea 5. OJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHN

bu6moreka [IOK
5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 12
Paznen 6. ®USHUECKHAMN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusirieckiit IpakTHicyM 16 16 https://m.edso00.ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OBOBLIAIOLIEE TIOBTOPEHUE
Cucremarusanusa 1 0000IIeHne
MIPEIMETHOTO COJICPKAHUS U OMbITa bubnuoreka [JOK
7.1 R 15
NESATENBHOCTH, PUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
n3zydeHuu kypca ¢usuku 10 — 11 kmaccoB
Hroro no pazneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 ®usznka — pyHJaMeHTalbHas HayKa O 1 bubnuorexa [JOK
pupoJie https://m.edsoo.ru/1beef346
9 HayuHblii MeTO MO3HAHUS U METOBI 1 bu6moreka [IOK
rccaeaoBaHus (GU3UIECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOLIECCE
3 no3HaHus npuposl. Habmonenue u 1 bubamorera LOK
PHPOISL A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hU3HKE
Crioco6b1 n3mMepeHus: GU3HIEeCKuX bubnuoreka [IOK
4 1
BEJINYUH https://m.edso0.ru/ca2def03
AGCONI0THAs U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
5 MecTo (PU3UKU B (OPMUPOBAHUH 1 bubnnoreka [JOK
COBPEMEHHOI HAYyYHOI KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU E€ATENbHOCTH JIIOACH
Mexanuueckoe npmxenue. Cucrema
7 orcueta. OTHOCUTEIIHFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKU
8 Paguyc-BekTop MarepranbHOI TOUKH, 1 bubnuorexa [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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€T0 MPOCKIMKU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CkopocTsb.

Nx npoekuu Ha OCH KOOPAUHAT

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

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onvcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBYKCHUSI

10 CrnoxeHue nepeMeneHnii U CKOpoCTei. bubnuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE nBMKEHHE.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonHENHOE TBUKEHUE C https://m.edsoo0.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onmcanue

12 MPSIMOJTMHEHHOTO ABHKEHUS C bubmorexa [TOK

p A https://m.edso0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoaHOE TIajicHue. Y CKOpPEHHE

13 CcBOOOIHOIO ITaJeHUA. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH H HX Tpaduku
JIBmxeHue Tesa, OpOIISHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHneiinoe nBuxenue. JBrxenue
110 OKPYKHOCTHU. YTJIOBas U JIMHEWHAs

15 ckopocTh. [lepuon 1 yactora bubmmorexa [IOK

p PP ' https://m.edso0.ru/33196fbe
LleHTpoCTpEeMUTENBHOE U MTOJHOE
YCKOpPEHHUE
bubmuoreka [JOK
16 KonTponbHas paboTa o Teme 1

https://m.edsoo.ru/1242f32¢
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"Kuuemaruka"

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bub6mmoreka [{OK

17 [Tpuniun oTHOCUTENBHOCTH | anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble cucTeMbl OTCUETA
18 Cuna. PaBHoelicTBYIOIIAS CHUJIA. bubnuoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
19 Bzanmopeiicteue Ten. Tpetnil 3akoH bubnuorexa [JOK
HeroTona https://m.edso00.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3a11)1aq1i{a Hp};IM:HeHI/Ie 3aKOHOB bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOT'O TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U bubmorexa [TOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl
29 Cuna TSKeCTH U YCKOpEHHUE bubnuoreka [JOK
CcBOOOIHOTO ITaICHUA https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnunoreka [JOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ae2cdga
Cuna tpenus. [Ipupona u BuasI cun bubnuoreka [IOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edso0.ru/1fa86499
Y4ETOM CHIIBI COITPOTUBIICHUS CPE/IBI https://m.edso0.ru/2cb29676
26 Hasnenue. I'mapocrarnueckoe bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPAOE TEIIO. bubnmoreka [JOK
27 [ToctynaTenbHOE U BpaliaTeabHOE bubnuorexa [JOK
JBUKEHHE TBEPJOTO TeNa https://m.edso00.ru/2b95d57e
28 MoOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpaueHus. [lieuo cumbl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IPUIIOKEHHBIX K
29 TBEpIOMY Telly. LIeHTp TskecTu Tena. bubnnorexa [JOK
VYcnoBus paBHOBECHS TBEPAOTO Tea. https://m.edso00.ru/9aa79a7d
Buns!r paBHOBecus
bu6moreka [IOK
30 Pemterme saza https://m.edsoo.ru/dclcaacO
31 KonTponbHas pabota o teme bubnuoreka [IOK
"Ilnnamuka. Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574¢c
Nmnynbsc MaTepralibHOM TOYKH,
32 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
Macc CUCTEMbl MaTE€pPUATbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU LEHTPA Macc
NMnynec cumbl 1 M13MEHEHUE UMITYJIbCA
33 Tesa. 3aKOH COXPaHCHHsI UMITYJIbCA. bubmorexa HOK
https://m.edso0.ru/13f0a221
PeakTuBHOE nBMXKEHUE
MoMeHT uMItynbca MaTepraIbHON
34 ToukH. [IpencraBnenue o coxpaneHuu bubnnoreka [JOK
MOMEHTA UMITYJIbCa B IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
35 Pemerre safa< https://m.edso0.ru/f7706d63
36 PaboTa cuitbl Ha MajIOM U Ha KOHEYHOM bubmuoreka [JOK

nepemenieHuu. [ 'padudeckoe

https://m.edso00.ru/913974c7
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MpeCTaBICHUE PAOOTHI CHIIBIL.
MoOUHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bub6mmoreka [{OK

37 W3MEHEHNN KHHETHUECKON SHEPTUHU
N p https://m.edsoo.ru/9a5e2e74
MaTepHATBLHOU TOUKH
IToTeHuuanbHBIE M HEMOTEHITHAILHEIE
38 cwisl. [ToTteHnmansHas sHeprus. Bropas bubmmorexa LOK
) PIHAL. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbs KocMUYecKkast CKOpocTh. CBsI3b
pabOTHI HEMTOTCHIIHMATIBHBIX CHJI C
39 W3MEHEHHEM MEXAHUYECKOU DHEPTUHU bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHHUS
MEXaHUYECKOW SHEPTUH
Yapyrue u Heynpyrue CTOIKHOBEHHUS.
40 vy EZHGHI/IG Bey Hp };IJ'II/I JIsL UeaJIbHON bubmmorexa [OK
p PHY a A https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
41 KoHnTtposbHas padoTa mo Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUA B MEXaHHUKeE" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacTaBieHUI O IPUPOIE
P brp bubmuoreka [JOK
42 teroThl. OcHoBHEIE TTOJIokeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBCcKOe ABUKEHUE
CtpoeHue ra3000pa3HbIX, KUIKAX U
43 TBEPABIX TeNl. XapaKTep ABHIKEHUSI U bubmmorexa [JOK
P L p pA https://m.edso0.ru/c44d02e2
B3aHMMOJIEHCTBHUS YaCTHUII BEIIECTBA
Macca 1 pa3mepbl MOJIEKY I (ATOMOB).
44 Konnqecho BefueCTBa riIOC'(FO}IHHa}I) bubmorexa [IOK
’ https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TennoBoe paBHOBecHE. bubnuorexa [IOK
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IIkana Lenbpcus

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

46 Pemenue 3amau bubmorexa HOK
https://m.edso00.ru/1531aba5
. bubnuorexa [JOK
47 Nneansueiii ra3. I'a30BbIe 3aKOHEI https://m.edsoo.ru/Ldeb2367
48 YpaBuenue Menaeneera-Kianeipona. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcoioTHas TemriepaTypa. 3aKoH bubnuoreka [JOK
JanpTona https://m.edso0.ru/14e02d1f
50 H3onporiecchl B UieaqibHOM rase ¢ bu6moreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIECTBA https://m.edsoo.ru/68878d51
I'padmueckoe npeacTaBieHne
51 Hfog)pouecco& EISOTepMa n30X0pa Bubmmorexa [JOK
’ ’ https://m.edsoo.ru/1344327b
nzobapa
bu6mmoreka [IOK
52 Ocnoproe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
>3 Peuterre sazas https://m.edso0o.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHeH KHHETHYECKOM dHepruei https://m.edso0.ru/c38af875
MOCTYMATEIBHOTO TETIOBOTO JIBUXKEHUS
e€ JyacTuIl
55 O06o011eHre U crucTeMaTu3alus 3HaHu| bubnuoreka [JOK
o teme "OcHoBsl MKT" https://m.edso00.ru/09d12fd8
56 KonrtpomnbHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonnHamuueckas cucteMa. 3ajlaHue bu6mmoreka [JOK
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BHEIIHUX ycsoBui Ui T/I cucremsl.
Bremnue 1 BHyTpeHHHE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeaHue
3HAQ4YEHMS BEJIMYHH, ONIMCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

HyneBoe Hauano TepMOIMHAMUKH.

bubmmoreka [IOK
58 CaMoIpoun3BoJIbHAS pPeIaKca T
MOMPOH3BOILHAA peakcatis T/ https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens neaabHOTO Ta3a B
59 TEPMOJUHAMUKE. Y CIIOBUS bu6amorexa [JOK
pMOA T https://m.edso0.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEITH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIPAKEHUE JJIsI BHYTPEHHEU SHEPruu https://m.edso0.ru/bal178d0
BripaskeHue 111 BHyTpEHHEH SHEPT U
61 OJTHOQTOMHOTO UJEaJILHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DneMeHTapHas paboTa B
62 TepMOJIMHAMUKe. Brruncienue paboTsl bubnuoreka [JOK
o rpaduky mpoiecca Ha pV- https://m.edso00.ru/741d5738
TUarpaMme
Temnonepenada kak croco0 U3MEHEHUS
63 BHyTpeHHel sHeprun T[] cuctemsr 6e3 Bubmmorexa LIOK
TP P https://m.edsoo.ru/3d734561
COBEpILEHUS pabOThI
64 KonBekuusi, TemaonpoBOJHOCTD, bu6mmoreka [JOK
U3JIly4yeHue https://m.edso0.ru/157b54cd
65 KomunuectBo Temnotsl. TemmoéMKkocTh bu6mmoreka [JOK

Tena. YAaeabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AejibHas
TEIJIOTa CTOPAHMS TOTLJIMBA

Pacuér konuyecTBa TEIIOTHI IIPH

bub6mmoreka [{OK

06 TeIIonepeaade https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 amuadbaTHOM Tporiecce. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonuyecTBo TemioTs u paboTa Kak
68 Mepbl I3MEHEHUS BHYTPEHHEW YHEPTUU bubnuorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucrtemsbl
BTopoii 3ak0oH TepMOMHAMUKH TSI
69 PAaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMITOBBIX bu6mmoreka [IOK
maruH. KT https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaderHue KITJ. Hukn bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
7 Pemterme saza https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIb30BAaHMSI TETUIOBBIX JIBUTATEIICH. bubnuoreka [JOK
TennoBoe 3arpsi3HEHUE OKpYKarolen https://m.edso00.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
74 Pemterite saza https://m.edso0.ru/c8c70432
O06o01IeHre U crucTeMaTu3alus 3HaHu !
bu6mmoreka [JOK
75 no teme "Tepmoannamuka. TennoBbie

MaIuHb"

https://m.edsoo0.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonrponsHas pabora o teme

bubmuoreka [JOK

76
"Tepmoauaamuka. TermioBsle MaIUHbL" https://m.edsoo.ru/1b6e26c5
p
[TapooOpa3oBaHue ¥ KOHICHCAITHS. But OK
HOIMoTEKA
7 Hcnapenue n kunenue. Y neiapHas 1
Spasosars https://m.edso0.ru/6f8e6777
TEIUIOTA Tapoo
HacwImmenHbie 1 HEHACHIIICHHBIC MTaPHI.
KauectBeHHas 3aBUCUMOCTE IUIOTHOCTH
Y JIaBJICHUS HACBIIEHHOTO TTapa OT Bubs OK
HOIMoTEKA
78 TEMIIEPATYPbI, UX HE3aBUCUMOCTD OT o
6bEMa HACHIIIEHHOro NIapa https://m.edsoo.ru/f5¢17d02
00b .
3aBUCUMOCTB TEMIIEPATYPhl KHUIICHHSI OT
JABJICHUS B KUIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BJIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenne 3amau
g https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramimyeckue u Bu6 10K
. HOIHOTEKA
81 aMmopdHbIe Tes1a. AHU30TPOIHS CBOMCTB
https://m.edso0.ru/20a88a03
KpUCTAJLIOB
[TnaBneHne U KpUCTAIUIU3AIHA. Eu OK
nOIMoTEKA
82 V nenpHasg TEINIOTa IJIaBJIEHUS. 1
Cv6 https://m.edsoo.ru/6ee91e9f
yOIumarus
Hedopmaruu TBEpAOTO TENA.
bubnuoreka IIOK
83 Pactsxenue u cxxarue. Cnpur. Moayinb https://m.e dsoc])_[ru Idalagb10
FOura. Ipenen ynpyrux aedopmarimii T '
TemnoBoe pacmupeHue KUAKOCTEH U Eufs 10K
.. HOJIMOTEKA
84 TBEPABIX Tel. AHTAPMOHHU3M TETLTOBBIX

KoJIeOaHMH qacCTull BEIICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeoOpazoBanue 3Heprun B Ha3oBBIX bubmuorexa [IOK
nepexoaax https://m.eds00.ru/97a0672f

bubmmoreka [{OK

86 VPaBHEHNC TEILIOBOTO Oanasca https://m.edsoo.ru/ab1521fb

bub6mmoreka [{OK

87 P

CHICHHE 3411 https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTsKEHUE.

88 Kanunnspuelie sapnenus. [lapienue noa bu6mmoreka [IOK
HWCKPUBJICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyia Jlammaca
O000111eHE U CUCTEMATH3ALMS 3HAHUI

89 1o Teme "ArperatHple COCTOSHUS bubmmorexa [OK

p https://m.edsoo.ru/0b52575c¢
BeniectBa. ®azoBbie nepexoap”
KontponbHas padoTa o reme
90 "ArperaTHble COCTOSIHHUS BEIECTBA bubmmorexa [OK
p Hl ’ https://m.edso0.ru/7dc2a739
®dazoBble Iepexo bl
DneKkTpu3aus Tei U €€ MPOsIBICHUS.

01 DInekTpudeckuil 3apsa. /IBa Buaa bubnuoreka [JOK
3JIEKTPUUECKUX 3apsiioB. [IpoBoaHuKH, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKHU U TIOTYTIPOBOIHUKHU
OJIeMEHTapHBINA DIEKTPUUECKHI 3apsi.

92 3akoH COXpaHeHI/IH an:KT I/Iqecxorz ! bubmnorexa [JOK

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

93 B3aunmopeiictBue 3apsioB. Toueunbie bu6mmoreka [JOK
3apsasl. 3akoH KysoHa https://m.eds00.ru/445b7746

bu6mmoreka [JOK

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

https://m.edsoo.ru/08fc19bc
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Dnektpuyeckoe noise. Ero neiictBue Ha

bubmuoreka [JOK

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

9% [IpoGuslii 3apsan. Jlunuu bubnuorexa [JOK
HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edso00.ru/3dac6957
OAHOPOJHOE AIIEKTPUUECKOE TT0JIe
[ToreHmanbHOCTH

97 ANEKTPOCTATUUYECKOTO 1MoJIsi. PasHOCTh bubmorexa HOK

P ’ https://m.edso00.ru/80021447
MTOTEHIIMAJIOB ¥ HAMPSDKCHUE
[ToTentnmansHas sHEpTUS 3apsiaa B
98 AIIEKTPOCTaTHYECKOM rosie. [loTeHmman bubmorexa [TOK
p ’ https://m.edsoo.ru/af5fa389
ANEKTPOCTATUUECKOTO OIS
CBs13b HANPSLKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB [Tt Bubmmorexa [JOK
P 1 A https://m.edso0.ru/df7a6838
ANIEKTPOCTATUYECKOTO OIS
[TpunIUn cynepno3uiuu bubnuoreka [JOK

100 .

AJIEKTPUYECKHUX TTOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK

101 P

ClHICHHE 3aat https://m.edso00.ru/5a582263

102 ITone Toueunoro 3apsaa. [Tome bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO O

103 00BEMy mapa. [lone paBHOMEPHO bubmmorexa [IOK

y 13 ) p N p https://m.edsoo.ru/f7a665ee
3apsKEHHOU OECKOHEYHOMN TIOCKOCTH

104 IIpOoBOJHMKY B BIIEKTPOCTATUYECKOM bubnuoreka [IOK
rosie. Y CloBU€e PaBHOBECHUS 3aps10B https://m.edso0.ru/32405eab

105 JIMBIEKTPUKHU U TOTYTIPOBOAHUKY B bubnuorexa [IOK

QJICKTPOCTATHYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Kongencarop. DnekTpoéMKOCTh

106 KOHJICHCATOpa. DICKTPOEMKOCTh bubmmorexa LIOK
A pa. P https://m.edsoo.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapamienpHOE COeTMHEHHE bubnuorexa [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAMHEHUE bubmmoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemrenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBr>keHue 3apsKEHHOW YaCTHIIbI B bubmuorexa [JOK
OJIHOPOJHOM 3JIEKTPUUYECKOM TT0JIe https://m.edso0.ru/8341d6ac
112 Pemtenue 3amay
113 O0001IeHNE U cUCTEMAaTU3ALNs 3HAHUN bu6mmoreka [JOK
1o Teme "DnekTpuueckoe mose" https://m.eds00.ru/5752603f
KoHntposbHas padoTa o reme bubnuoreka [JOK
114
"Dnexkrpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuina toka. [locTossHHBIN TOK. Y ClIOBUSA
115 CYIIIECTBOBAHUS MTOCTOSTHHOTO bubmorexa HOK
ym https://m.eds00.ru/233311b5
ANEKTPUYECKOTO TOKA
bu6mmoreka [JOK
116 14 .H
croumikit Toka. Hanpsikete u 3/1C https://m.edso00.ru/0839a115
117 3akoH OMa AJ1s1 y4acTKa LEMH. bubnuoreka [IOK
DIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTHUBIICHUS bubnuorexa [IOK

OIHOPOJAHOTO MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JUIMHBI ¥ TUI0IIAaAU MOMCpCUYHOIro

CEUYCHUS
119 VY enpHO€e CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pewrenne 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIIAHHOE COEANHEHHE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bubnuorexa [JOK
ueneii. [IpaBuna Kupxroda https://m.eds00.ru/1794cf37
bubmuorexa [JOK
122 Pemterre sazas https://m.edsoz.I ru/3881b469
123 PaGora snekrpuyeckoro Toka. 3akoH bubnuoreka [IOK
Jxoynsa —Jlenna https://m.eds00.ru/a3605¢c5¢
bubnuoreka [IOK
124 Pemterme saza https://m.edso;I ru/6761bfof
MoIHOCTb 31EKTPUYECKOTO TOKA.
125 TennoBas MOIITHOCTb, BhIEIIEMast Ha Eubmorexa HOK
https://m.eds00.ru/99750a6f
pesucrope
bubnuoreka [JOK
126 Pemterme saza https://m.edsocL).I ru/eb72fc24
197 O/JIC 1 BHyTpEeHHEE CONTPOTUBIICHHE bubnnoreka [JOK
HUCTOYHUKA TOKA https://m.edso0.ru/72d453af
128 3akoH OMa 7151 TOJTHOM (3aMKHYTO) bubnunoreka [JOK
JIEKTPUUECKOMN LIETIN https://m.edso0.ru/221f40fb
bubnunoreka [JOK
129 Pemterite saza https://m.edsoc])_.[ ru/3580b679
bubnmoreka [JOK
130 MormHOCTE HCTOTHUKA TOKa https://m.edsocl)_.[ ru/a0ae51d8
131 Kopotkoe 3ambikanne bubnuorexa [IOK
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https://m.edsoo.ru/546f5632

132 Konnencarop B 11enu NOCTOSSHHOT'O TOKa bubmorexa HOK
g p B https://m.eds00.ru/35368f3e
bubmmoreka [{OK
1 P
33 crietie sajat https://m.edso0.ru/4410cef0
134 Pemenue 3agau mo reme "[locTostHHBIM bubnuoreka [JOK
ANEKTPUIECKUH TOK" https://m.edso00.ru/a7340a29
135 Pemenne 3agau mo reme "lIlocTostHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agaq mo reMme "IlocToSSHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011IeHIE U CUCTEMATHU3ALUS 3HAHUH
137 1o teme "IlocTOsIHHBIN 2IeKTpUYeCKU Bu6mmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KontponbHas padoTa o teme bubnuoreka [IOK
"ITocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/1885ddf1
DnexTpuyecKkas IpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJIICKTPHUICCKHUI bubmmorexa [JOK
P . ’ P https://m.edsoo.ru/da794295
TOK B MeTa/iax. CBepXIpOBOIMMOCTh
DIEKTPUYECKUM TOK B paCTBOpax U
140 acryiaBax 3JIeKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edsoo.ru/4b423491
Dapagest 1S IEKTPOIH3A
bu6mmoreka [JOK
141 i !
DUeKTpiHeckitit TOK B rasax. [asma https://m.edso00.ru/92d92f76
142 ONEKTpUUYECKUH TOK B BaKyyMe. bubnuoreka [IOK
BakyymHbie mprOopsl https://m.edso0.ru/2E+160
143 DneKTpUYECKUil TOK B bubnuorexa [IOK

MOJIYITPpOBOAHHKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOAHUKOBBIE TIPUOOPEI

bubmuoreka [JOK
https://m.edso00.ru/83622200

145

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mMepeHue cuiibl TOKa U HaNPSKEHUS
B LI€TIM IOCTOSTHHOT'O TOKA MPY OMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit mo gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETMYHH MIPU
ITOMOIIM KOMIIBIOTEPHBIX TaTYUKOB"

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

146

®u3NYeCKUil IPAKTUKYM I10 TEME
"N3y4yeHrne HepaBHOMEPHOTO IBUKEHUS
C LENBIO ONPENEICHUS MTHOBEHHOMN
ckopoctu"

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

147

DU3NYECKUH TPAKTUKYM MO TEME
"H3mepenue yCKkopeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU II0CcKOoCTH"
uin "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BpEMEHH MPU PaBHOYCKOPECHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edso00.ru/6960b6ef

148

dusnueckuil NpakTUKyM IO TEMe
"N3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" win "M3yueHue 1BUKEHUS
TeJa, OpOIIEHHOr0 TOPU30HTAIBHO"

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

149

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3y4yeHne IBUXKEHUS Tea 10
OKPY>KHOCTH C IIOCTOSIHHOH 110 MOJTYJIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "MccnenoBanue
3aBHCHUMOCTH TEpHOAa 00panieHus
KOHHUYECCKOI'o MadTHHKA OT €10
napameTpoB"

150

PuU3N4EeCKU IPAKTUKYM I10 TEME
"U3mepeHue paBHOACUCTBYIOMICH CHITBI
MIpH IBKEHUU OpyCKa 10 HAKJIOHHOM
miockocti" win "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €r0 MacChl"

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

151

®u3NYeCKUil IPAKTUKYM I10 TEME
"UccneqoBanue 3aBUCUMOCTU CHIT
YIOPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
PE3UHOBOM 00pasIie, OT UX
nedopmanuu” win "M3ydenue
JIBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKuil
6mox"

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

152

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue kodpduiienta TpeHus mno
BEITMYMHE YTIOBOr0 KOAPPHUIEHTA
3aBucumoctu FTp(N)" niam
"UccnenoBanue IBUKEHUS OpycKa MO
HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
KodpUIIMEHTOM TpeHHs" WK
"N3y4yeHne IBUKEHUS Ipy3a Ha Baly C
TpeHHeM"

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

153

Du3N4EeCKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/0b34db84
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"HccnenoBanue ycinoBUi paBHOBECHS
TBEPAOIO Tejla, UMEIOIIET0 OCh
Bpamenus" win "KoncrpynpoBanue
KPOHILTEHHOB U pacuéT Cuil ynpyroctu"
niu "M3ydyeHne ycTon4uBOCTH
TBEPJIOTO TeJa, UMEIOLIETO MI0IAb
onops!"

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

154

@uU3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenune umnyJibca Tesa mno
TOpMO3HOMY ITyTH" niu "M3Mepenne
CHWJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOHIISI M MOIITHOCTH CHITBI
Taru" wim "CpaBHEHHE U3MEHEHUS
WMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
niu "HccnenoBanne cOXpaHeHUs
HMITYJIbCA IIPU YIIPYTOM
B3aumoecTeun" win "N3mepenne
KMHETUYECKOM SHEPruu Tea 1o
TOPMO3HOMY MyTH"

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

155

dusnyueckuil MpakTUKyM IO TEME
"H3yueHune U30TepMUYECKOro mporecca
(pexOMEeHJ0BaHO HUCIOJIb30BAHUE
nudposoii 1abopaTopun)" uiu
"N3y4yeHne n30X0pHOro npouecca’ uiu
"N3yuenune n306apHOro npouecca’ uiu
"[IpoBepka ypaBHEHHs COCTOSIHUA"

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

156

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepenue yaenbpHoN TemmoéMKocT"
unmu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faab1
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OCTBIBaHUS BEIECTBA" WK
"UccnenoBanue aquadbaTHOTO
nporiecca" unu "M3ydenue
B3aMMOCBSI3U YHEPTHH
MEXMOJICKYJISIPHOTO B3aUMOICHCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEeH"

157

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yuyeHne 3akoHOMepHOCTEN
WCIIapEeHUs KUAKOCTEN" NiIn
"U3mepeHue y1eapHON TEIUIOTHI
riaByieHus apaa" win "M3yuenue
CBOMCTB HACBIIIEHHBIX IApOB" MU
"U3mepenune abCOTIOTHON BIAXXHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomMenieHuu". smepenue
Koa(puImeHTa moBepXHOCTHOTO
HaTSOKCHUS

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

158

DuU3NYECKUH TPAKTUKYM M0 TEME
"HaGmroienne nmpeBpaieHust SHEPTruu
3apsHKEHHOT0 KOHICHCATOpa B SHEPTHIO
W3JIy4EeHUsl CBETOAMOAa" WK
"N3y4yeHue npoTekaHus TOKa B IEMH,
cojieprkallleil KoHjaeHcartop'" uiu
"Pacnipenienenue pasHocTu
MOTEHINAJIOB (HANpPSHKEHUS) U
MIOCJIEI0BATEIBHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

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

159

Du3N4EeCKUH IPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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COEIMHEHMS PE3UCTOPOB'" UIIU
"N3mepeHue yIenbHOIO CONPOTHUBIIEHUS
npoBoHUKOB" nin "Mccnenosanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGnronenue snexktponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
nona" wnu "MccnenoBanue

bu6moreka [IOK

160
3aBHCUMOCTH COMPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKH auoja”
PesepBuEblil ypok. O000IIIEHNE U
161 CI/ICTIe)MaTI/I?)ZpI/ISI 3HAHWUH 10 TEME bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBusblil ypok. O000IIEHNE U
162 CI/ICTI;MaTI/ISE}llpI/I}I 3HAHWH 10 TEME Bubmuorexa LIOK
" "H https://m.edsoo.ru/3149956b
Jnnamuka
PesepBurblii ypok. O0001IIEHNE U
163 CI/ICTIe)MaTI/BZpI/I}I 3HaHI/II;IH 10 TEME brbmaorexa LJOK
" 3 " https://m.edso00.ru/0f9752ac
Craruka TBEpAOro Teia
PesepBHbIil ypok. O000IIIEHHE U
164 CI/ICTEME[TI/IBZPI/I}I 3HAHUH 110 TEME Bubmiorexa TOK
" B " https://m.edsoo0.ru/6c0df9cc
3aKOHBI COXpaHEHUsI B MEXaHUKE
PesepBurlit ypok. O6o011eHne u
165 cHUCTeMaTH3aIlusl 3HaHUM 110 TeMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKMHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O0o0IeHHE U

. bubnmoreka [JOK
166 CUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerioBble MalTUHBI
PesepBHeIit ypok. O600IICHHE 1
167 CHCTEMaTH3alMs 3HAHUH 10 TeME 1 bubmmoreka [{OK
"ArperatHble COCTOSIHHS BEIIECTBA. https://m.edso0.ru/59ca5c91
®da3oBbIe nepexopl"”
PesepBubrit ypok. O6001eHne 1
168 CI/ICTIe)MaTH?,Z pI/ISI 3HAHHUH 110 TeMe 1 bubmmorexa [TOK
H https://m.edso0.ru/f2381c0c
"Onexrpuueckoe nose"
PesepBubIit ypok. O600IIeHHE 1
P P EII bu6moreka [IOK
169 CUCTEMAaTH3aIUs 3HAHUH 110 TeMe 1
" . N https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN ANTEKTPUUECKHUI TOK
PeseprubIit ypok. O6001meHue 1
170 CI/ICTIe)MaTI/I?)ZpI/ISI 3HaHI/H;IH o teme "Toku 1 bubmorera [JOK
B " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10O 170 16

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumoeiicTBrEe MOCTOSHHBIX
1 MarHUTOB U MPOBOJHUKOB C TOKOM 1 bubmorera [JOK
pOBOA ' https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['umoreza Ammepa
BexkTop MarHuTHON MHIYKIIUH.
2 [Tpun pnn CynepIo3n EZ MAarHATHBIX 1 bubmorera [JOK
P VH ynep B . https://m.edsoo.ru/4clabcch
noseu. JINHUM MarHuTHON WHTYKITNH
3 MarauTHO€E 1oJie MPOBOIHUKA C 1 bubnuoreka [IOK
ToKOM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna AMmnepa, e€ HanpaBJICHHE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenne 1
HHICHHE sanad https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubnuoreka [JOK
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, €€ HanpaBJIeHUE U
7 MOAyJb. JIBUXKEeHUE 3apsyKEHHON 1 bubmuoreka [JOK
YaCTHULIbI B OJTHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnojue
bu6mmoreka [JOK
8 P 1
cHicHie satat https://m.eds00.ru/504e98c7
9 Pa6ora cunel Jlopeniia 1 Bubmiorexa IOK

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

10 Pemerre saxas https://m.edso00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa HOK
pp > 11ap https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
12 dbeppomarnerukoB. [Ipumenenue bubmmorexa [OK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKOB
13 Pemienue 3amay mo reme "MarautHoe bu6moreka [IOK
nosue" https://m.edsoo.ru/5b55¢307
14 Pemienne 3amay mo reme "MarautHoe bu6moreka [IOK
mose" https://m.edso00.ru/41c4ae8a
SIBrIeHME ANEKTPOMATrHUTHOM
15 uHAyKIud. [TIoTok BeKTOpa MarHUTHOM Bubnmorexa [JOK
AYKIHH, P https://m.edsoo.ru/b3efaOcl
WHIYKIIAA
bu6mmoreka [JOK
16 OAC mrayxumH https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIUU bubnuoreka [JOK
dapanes https://m.edso0.ru/a6dec188
18 Buxpeoe snekrpuueckoe nosne. Toku bubnunoreka [JOK
dyxko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABMKYILIUXCS bubnunoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bu6nmoreka [JOK
21 I1 JI
PaBiiio Stentia https://m.edsoo.ru/bbc22726
22 WNupykruBHOCcTh. KaTymka bubnuorexa [IOK
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HHAYKTHUBHOCTU B ICTIHU IMOCTOAHHOI'O
TOKa

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

SAsnenue camonnaykiuu. J/C

bub6mmoreka [{OK

23
CaMOMHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIIKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE MOJIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenne 3ama
THCHHC 3a]ad https://m.edsoo.ru/88f69d2b
26 O06o01IeHNe U cucTeMaTHU3aIus bubmuorexa [JOK
3HaHUM MO TeMe "DIEeKTpoIuHAMUKA" https://m.edsoo.ru/76484025
97 KonTponbhas pabota o teme bubnuoreka [IOK
"OnexrpoguHaMuka" https://m.edso00.ru/8ae09b98
Konebarensuasg cucrema. CBOOOIHBIE
28 koneOanus. ["'apmoHnueckue bubmmorexa [OK
-Lap https://m.edso00.ru/7¢1db385
KoaeOanust
29 KunemaTtnyeckoe 1 JMHAMUYSCKOE bubmuoreka [JOK
oIMcaHue KoiebaTeIbHbIX ABIDKEHUN https://m.edsoo0.ru/87ce9498
DHepreTudeckoe onvcanue. Boioa
IMHAMHAYECKOI0 OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUH U3 UX bubmorexa LOK
p https://m.edsoo0.ru/e3c99692
SHEPTreTUYECKOT0 U KHHEMATHYECKOTO
OIMCAHUS
bu6mmoreka [JOK
31 A OaHui
MILIHTY 13 1 (pa3a Konedanuii https://m.edsoo.ru/7a0c439a
[lepron 1 yacToTa KoJIeOaHMIA.
39 [Teproa Manbix CBOOOAHBIX bu6nmoreka [JOK

K01€0aHNil MATEMATHUECKOTO
MasTHUKa. [leproa cBOOOIHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Kose0aHu# Py KMHHOTO MasiTHUKA

33 3aryxaromue KojeOaHus. bubnuorexa [JOK
Breinyxnennsie koneOanus. Pesonanc https://m.edso0.ru/72e93d09
bub6mmoreka [{OK
4 A
3 BTOKONCOaHH https://m.edso0.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepeHuus "MexaHuueckue
36 KoJie0aHUsT B My3bIKAJIbHBIX bubmorera [JOK
,}" https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
OO6o01IeHNe U cucTeMaTHU3aIus
37 3HaHM 10 TeMe "MexaHuyeckue bubamorera LHOK
https://m.edso0.ru/eb84182f
kosneOaHus"
DNeKTpOMarHUTHBIE KOJIeOaHUsI. bubnuoreka [IOK
38 .
KonebarenbHbIii KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb aMILIATY IbI
39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYA0U bubmorexa HOK
PAA A P A https://m.edso00.ru/093f9afl
CHJIBI TOKA B KOJIe0aTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUU B bubnunoreka [JOK
UJeanbHOM KoJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromue 3eKTPOMarHuTHbIE
41 KOJ‘I};6aHIfj[ Bria >Kp EHHbIE Bubmmorexa LIOK
' yxA https://m.edso00.ru/5e668619
ANIEKTPOMArHUTHBIE KOJeOaHus
IIepemeHnHsb1i TOK. Pesucrop u
42 KOHJIEHCATOp B LIEMHU NEPEMEHHOTO bubmmorexa [JOK
s pBi P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENIN bubnuorexa [IOK
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IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa Juis 3IEKTPUUYECKON Lienu

bub6mmoreka [{OK

44
MEPEMEHHOI0 TOKa https://m.edso0.ru/8bae38e6
MOIHOCTE IEPEMEHHOT0 TOKA.
45 AMIIUTYAHOE U JEHCTBYIOIIEE bubnmorexa [TOK
ya a yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHE CHJIBI TOKA M HAPSHKEHUS
46 Pe3oHaHC B DIeKTPHUECKOM LEH bubmmorexa [TOK
p H https://m.edso0.ru/087506df
bu6moreka [IOK
47 P
CHICHHE 3314 https://m.edsoo.ru/al6836a4
W neanpuerif TpanchopMaTop.
48 HHOI/IaBo CTBE ne(be paqa I/Ip bubmmorexa [JOK
p a » TTEpest 5 https://m.eds00.ru/f97418ae
noTpebaeHue AIEKTPUIECKOW SHEPTHHI
DKOJIOTUYECKUE PUCKU TIPH
MIPOM3BOJICTBE JICKTPOIHEPTHU.
49 KynbTypa ucmois3oBanus bubmmorexa [OK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B TTOBCETHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHHE 3a/aT https://m.edsoo.ru/ee6677ed
bubnuoreka [JOK
51 P
CHICHHE 3a/aT https://m.edsoo.ru/7cab59f8
OO000I11IeHIE U CHCTEMATU3AIUS
52 3HaHMH MO TeMe "DNEeKTpOMarHUTHBIE bubmorexa LOK
" P https://m.edso00.ru/401024a9
KoJe0aHus
53 MexaHW4eCcKHe BOJIHBI. bu6mmoreka [JOK
XapakTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUUECKHUX BOJIH bu6mmoreka [JOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKTepUCTUKH 3BYKa bubmorexa HOK
YK 24P P y https://m.eds00.ru/138b6f09
WudpasByk u ynasrpassyk. LllymoBoe bubnuorexa [JOK
56 .
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl https://m.eds00.ru/7380038f
bu6mmoreka [IOK
7 P
> cHieHHe sajad https://m.edso0.ru/cfd918bf
58 DneKTpOMarHUTHbHIE BOJHBI. bubnnorexa [JOK
N3nydeHune aneKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. bubmuorexa [JOK
CBo¥icTBa AJIEKTPOMArHUTHBIX BOJH https://m.edso00.ru/d01b818c
[Ixayia 31€KTPOMAarHUTHBIX BOJIH.
60 [IpumeHeHue 3MeKTpOMarHUTHBIX Bubmmorexa [JOK
P P https://m.edso0.ru/49belf9%
BOJIH B TEXHHUKE U OBITY
[IpuHIMOBI paguoCBsI3U U
61 TeleBuaAeHUs. Pagnomokanms. bubnuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karolen cpeJibl
62 KoHntposbpHas padoTa o treme bubnuoreka [JOK
"Konebanus u BoJHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOIMHEHHOT O bubnnoreka [JOK
pacnpocTpaHEeHHs CBETa https://m.edso0.ru/f9566406
Pemienne 3aga4 Ha mpUMEHeHUE
64 3aKOHa IPSIMOJIMHEWHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHuUs CBETa
65 Otpaxenue cera. [lnockoe 3epkano. bubnmoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 IIpenomnenue cBera. AOCOTIOTHBIN U bubnuorexa [IOK
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OTHOCUTEIbHEIN IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHEE
oTtpaxkeHue. [IpenenbHbIil yron
MOJIHOT'O BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMeHEHUE

bu6mmoreka [IOK

;
6 3aKOHOB OTPAKCHUS M MPETOMIICHUS https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusMe. Jlucnepeust
68 cBera. C0XKHBII cocTaB OeJIoro cBeTa bubmmorexa LOK
' ) https://m.edsoo.ru/d8elc3be
[Ber
69 JIun3el. DoKyCHOE pacCTOSTHUE U bubmuorexa [JOK
ONTHYECKas CUJIa JIMH3EI https://m.edsoo.ru/60441359
70 [TocTpoenne n3o0paxxeHni B TMH3AX U bubnuoreka [IOK
HUX CHCTeMaX. YBelInueHHe JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3agad Ha mocTpoeHue
71 U300paKEeHUI, IOJIY4aEMBIX C bubmmorexa [OK
P ’ y https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cucrema bubnmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenens
73 IPUMEHUMOCTH F'€OMETPUUECKON Bubmorexa OK
p p https://m.edsoo.ru/cd174a10
OIITUKU
74 CKOpOCTh CBETa U METO/IbI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 Wntepdepenius ceera Bubmmorexa LIOK

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

77 HaOJIO/ICHUST MAKCUMYMOB U bubmotera [JOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmmoreka [{OK
8 Pemerre saxas https://m.edsocI)_.[ ru/3061de2b
bubmmoreka [{OK
7 Tpumenenne HuTepdepertn https://m.edSO(])_.I ru/668edbc8
bubmmoreka [{OK
80 Jludpaxis ceera https://m.edsocl)_.I ru/12ed04b5
81 JudpakuronHas pemeTka. Y cioBue bubnuoreka [IOK
HaOJIIOCHUS TJIABHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmoreka [IOK
82 Pemerve 3axas https://m.edsoé.I ru/d58c41la
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 Pelenne 3anad https://m.edsocL).I ru/c56¢8158
85 CBETOBBIC SIBJICHUS B IPUPOJIC Bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
86 O06o0011eHre U cucTeMaTu3anus bubnnoreka [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KoHntpospHas paboTa o tTeme bubnunoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'panuIel TPUMEHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
AIEKTPOAMHAMUKU U ITPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 Iloctynatsl cnenuanbHON TEOPUN bubnuorexa [IOK
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OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpazoBanus JlopeHma.
VYcnoBue NpU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameIeHIEe BpEMEHH M COKpAIICHHE
JUTHHBI
01 DHEprusi ¥ UMITYJIbC PEISATUBUCTCKOM bubnuorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs13b MacChl C SHEPTHUEN U
92 UMITYJIBCOM PEIATUBUCTCKON YaCTHIIBI bubmaorexa LOK
Y P ’ https://m.edsoo.ru/b6258ffa
DHEprus NoKos
93 PaBHOBecHOE TETIIOBOE U3ITyYCHHE bubmorera [JOK
Y https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
o4 3akor cMemerit Buna https://m.edso00.ru/1c5ff752
95 I'unotesa M. [limanka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs H HMITYITEC (poTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTol A. T bubnnoreka [JOK
CroneroBa. 3akoHsl hoTorhdhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA IS
98 (I)STOS(I)(I)GKT& "K aCHaHI:“ aHuna" Bubmmorexa LIOK
0P parHll https://m.edsoo.ru/01ef4556
¢doroahpexra
99 Jasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
JleGeneBa https://m.edso0.ru/64b4f966
100 BonHOBBIE CBOMCTBA YacTHIL bubmuoreka [JOK
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https://m.edsoo.ru/f59cfcec

Bounsl e bpoitiis. JlmiHa BOJIHBI 1€

. bubnuorexa [JOK
101 bpoitst 1 pasmeps! OGHaUCTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH JIBMKYIIEHCS YaCTHIIBI
N bubnuorexa [JOK
102 Koprtyciy1spHO-BOTHOBOH Jyalism https://m.edso0.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edso0.ru/30dbal8c
Cnenuduka n3amMepeHuii B MUKpOMUPE.
104 CooITng)meHHﬂ Hezn € enéHHSCTeﬁp bubmorexa TOK
. pes https://m.edso0.ru/65783dec
I'eitzenbepra
bu6moreka [IOK
105 Pewerine rpagucciux sazat https://m.edso0.ru/e70195hd
N bu6mmoreka [IOK
106 Peuterte pacuribix sazas https://m.edsoo.ru/ee9b3182
KonTponbHas pabora no temam: Eu6 1OK
" "o i nonmoTexa
107 OCHOBH“ C10% KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyallu3M
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS
108 atoma. [lmtanerapnas Mmozenp aroma bubmorexa HOK
' P A https://m.edso00.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 Hoctynarer bopa https://m.edsoo.ru/404dfa9a
110 Buns! cnektpoB. CriekTp ypoBHE#R bubnuoreka [JOK
SHEPIruM aTOMa BOJAOPOAA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnuoreka [IOK
H3JIy4YE€HHE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubnuorexa [IOK



https://m.edsoo.ru/f59cfcec
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sapa
I'eiizenOepra-lBanenko. 3apsa u
MaccoOBOE YUCIIO sapa. M30TomsL.
PannoaktuBHOCTH

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

114

3aKoH paJiM0aKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Biusaue
PaZMOaKTUBHOCTH HA KUBBIE
opranu3msl. [Jozumerpus

bubmmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI31 HyKJIOHOB B sijIpe.
SAnepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. AnepHbie
peaxTopsl. [IpoGnemsl yrpasisieMoro
TEPMOSIACPHOI'O CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SIIEPHOM SHEPreTUKU

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

116

MeToapl perucTpanuu u

HCCICA0BAHMUS SJICMCHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIE B3aUMO/ICHCTBUSL.
bapuoHb1, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenmu. KBapk-riirooHHas MOaeIb
aZpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTUHBI MUpa

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

118

OTalsl Pa3BUTHA aCTPOHOMMUMU.

bu6mmoreka [JOK



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

3HaueHue aCTpPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHMMOCTb 3aKOHOB (PU3UKHU 115
OOBSICHEHUS IPUPOJIBI KOCMHYECKHIX

bub6mmoreka [{OK

119
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HCClIeIOBaHNH
CoBpeMeHHbBIE ONTHYECKUE
120 TEIECKOIIBI, PAJIMOTEIECKOIIBI bubmmorexa LOK
> P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38€3mH0r0 HeGa. Co3Be3aus,
121 SIpPKHE 3BE3JIBI, IUTAHETHI, UX BUANMOE bubmorexa HOK
p ’ i https://m.edsoo.ru/aac588eb
TIBUYKEHUE
Conueynas cucrema. CoHiie.
122 ConHeyHast akTUBHOCTE. MICTOUHHK bubmorexa HOK
o https://m.edso0.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3bI, UX OCHOBHEIE
123 XapaKTepHCTUKH. J[marpamma bubmorexa [TOK
| PaKTep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bl II1aBHOU OCIIEN0BATEILHOCTH bubmorexa LHOK
8 8 https://m.edsoo.ru/b3cb766¢
BuyTpenHee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABIICHUS O bubnnoreka [JOK
125
MPOUCXOXACHUU 1 ABoJoIMU CoJHIla https://m.edsoo.ru/d09da494
M 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama I'anakTuka.
126 Tune! ranaktuk. YépHrle OLIPEI B bubmmorexa [JOK
- ep p https://m.edsoo.ru/7cd10a0a
SJIpax TalakTUK
127 Bcenennas. Pacuupennie BeeneHHOM. bubnmoreka [JOK

3akoH Xa06ma. Teopus bosbuioro

https://m.edsoo.ru/3dbdf0d2
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B3phbIBa. PenukToBoe H3JIYUYCHUC

128

MacmrabHast cTpykTypa Beenennoid.
MeraraiakTuka

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

129

Hepeménnpie mpoOieMbl acTpOHOMUU

bub6mmoreka [{OK
https://m.edsoo.ru/d37d9ffe

130

@u3N4eCKU TPAKTUKYM I10 TEME
"UccnenoBanre MarHUTHOTO TTOJIS
MOCTOSHHBIX MArHUTOB" MJIN
"HccmeqoBaHre CBOMCTB
(dheppoMarueTukoB" UIu
"UccneqoBanue AeiCTBUA
TTOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

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

131

DU3NYECKUH TPAKTUKYM MO0 TEME
"U3mepenue cunbl Ammnepa" uinu
"N3y4yeHune 3aBUCUMOCTH CHJIbI
Awmrepa OT CuJIbl TOKa'" Win
"OnpenesieHMe MarHUTHON MHYKIIMHU
Ha OCHOBE U3MepeHus cuiibl Amnepa"

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

132

Ou3nyecKuil MPakKTUKyM O TEME
"UccneqoBaHue ABJICHUS
3JIEKTPOMArHUTHOW MHIYKUUU'" WIH
"Onpenenenyre MHAYKIUU BUXPEBOTO
MarHUTHOTO MOisA"

https://m.edsoo.ru/c36658da

133

Du3NYECKUN IPAKTUKYM I10 TEME
"UccnemoBanue IBICHUS
camounaykiun" win "Coopka Moaenu
3JIEKTPOMArHUTHOIO reHeparopa’

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

134

DuU3NYEeCKUN IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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"N3mepenue neproaa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KHHHOTO
MasiTHUKOB"

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

135

PuU3NYECKUH IPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUH B
MPY>KUHHOM MasiTHUKE"

bub6mmoreka [{OK
https://m.edsoo.ru/a28026bd

136

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MoCJIeJ0BaTeIbHO COeTUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop”
nin "HccnenoBanue paboTsl
HMCTOYHUKOB CBETA B IIENH
MepEeMEHHOr0 ToKa"

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

137

DU3NYECKUH TPAKTUKYM MO TEME
"N3y4yenune mapameTpoB 3ByKOBOM
BOJIHBI"

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

138

DU3NYECKUH TPAKTUKYM MO TEME
"M3mepenue nokazaresis npeioMIICHUS
crexina" uinu "llonydyenue
M300paKeHUs B CUCTEME U3 MII0CKOT0
3epKaja v JUH3bI"

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

139

dusnueckuil MpakTUKyM IO TEMe
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOI'O PacCTOSIHUSA OT BEILlEeCTBa
(Ha mpuMepe KUIKUX JIUH3)" WK
"N3MepeHne pOKyCHOTrO pacCTOSTHUS
pacceuBaroIyX JUH3"

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

140

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,

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



https://m.edsoo.ru/5d159d35
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uHTepEPEHINH U TOSPU3ALIH
csera"

141

PuU3N4ECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (110
¢dotorpadusaM TPEeKOB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bub6mmoreka [{OK
https://m.edsoo.ru/63756¢47

142

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenune nocrosHHou [1nanka Ha
OCHOBe HuccienoBanus Gorordpdexra"
nimy "HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETO/AUO OT
HanpsHKeHus"

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

143

DU3NYECKUH TPAKTUKYM MO TEME
"UccnenoBanue crnekTpa
pa3peKeHHOT0 aTOMapHOro BOAOPOAa
Y U3MEPEHHE MoCTOsIHHON Pundepra"

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

144

DuU3NYECKUH TPAKTUKYM M0 TEME
"UccnenoBanue paguoakTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa’
win "M3ydyenue noriomieHus oera-
YacTHUIl aJIIOMUHUEM"

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

145

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl ONPEAEIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

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



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
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co3Be3iusi CeBepHOro Mnoymapus u
sipkue 3BE361" wn "Habmrogenus B
teneckon JIyHbl, TUIaHET, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUIEHUN"

O06o00mIeHne 1 cucTeMaTU3aIus
3HaHUU. Posb u3KKM 1 acTpOHOMUM B

. . bubnuoreka [JOK
146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIbHOM M ATUYECKOM cepax
JEeSITEIILHOCTH YeJIOBEKa
OO6o01IeHNe U cucTeMaTHU3aIus
147 3HaHUi. Posb u MecTo (pu3uku u bubnuoreka [IOK
ACTPOHOMHUH B COBPEMEHHOM HAYyUYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O0001IEHE U CUCTEMATU3 AL
3HaHu#. Posb pusnueckoit Teopuu B
OPMHPOBAHHH MPECTABICHUHN O
148 iﬂiﬂqimﬁ Ka TEIHC MHpPa, MECTO bubmorexa HOK
N P pa, https://m.edsoo.ru/e7d400f4
(hbM3UYECKOI KapTUHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEICTaBICHHI O PUPOIE
149 O00011IeHIE U CUCTEMATH3AL[MSI bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 OO6o01IeHNEe U CUCTEMAaTH3AIIHS bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 OO6o01IeHre U cucTeMaTH3aIus bubmuoreka [JOK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTu3alus
o " bu6mmoreka [JOK
152 3HaHu# 1o teMe "CraTtuka TBEpAOro

tena"

https://m.edsoo.ru/3cca482¢
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O000lLLEHME U CUCTEMATU3ALIUS

bubmuoreka [JOK

153 3HAHUN 110 TeMe "3aKOHbI COXPaHEHMUSI
B MexamKe" https://m.edsoo.ru/32a4d1a0
O06o001IeHre U CHCTeMaTH3aIus B oK

154 3HaHu# 110 TeMe "OCHOBBI htI;I jzlr%T:;si?ru led440ca8
MOJIEKYJISIPHO-KUHETHIECKON Teopuu” — '
O06o0111IeHre U cucTeMaTru3aIus Bufs OK

155 3HaHU 110 TeMe "TepMoauHaMUKa. nosmotexa I
e — https://m.edso0.ru/c63f7¢c10
OO6o01IeHNe U cucTeMaTHU3aIus

156 3HaHUM Mo TeMme "ArperatHole bubmuorexa [JOK
coctosiHMs BemiecTBa. Da3zoBbie https://m.edso00.ru/1d36b5b1
nepexosr"
O0001IEHE U CUCTEMATU3 AN Eu6 OK

157 3HaHUH 10 TeMe "DIEeKTpUIECKOoe nosmotexa I
Hoxe" https://m.edsoo.ru/3bf0def9
O0001IEeHE U CUCTEMATU3ALIIS Bu6 OK

158 3HaHu# 1o TeMe "TlocTosHHBIN uosmotexa I
e — https://m.eds00.ru/71453ee6
O000111eHIE U CUCTEMATH3ALI[USI Eu OK

159 3HaHUH 10 TeMe "TOKH B pa3IUIHBIX nommoteka I
cpenax” https://m.eds00.ru/3d40077a

160 OO6o001IeHNEe U CUCTEMAaTH3AIIHS bubmuoreka [JOK
3HaHu# 1o TeMe "MarauTtHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHriit ypok. O6o01ieHue u

161 CHUCTEeMaTH3allusl 3HAaHUH 10 TEMe bubmotera [JOK
" eKTPOMATHITHAS HHAYKILAA" https://m.eds00.ru/053e2248

162 PezepBHblit ypok. O0001IeHuE 1 bubnuorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CHCTEMATHU3ALMS 3HAHUMN 10 TEME
"Mexanudeckue konedbauus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHHE 1

bub6mmoreka [{OK

163 cHCTEMaTH3a 3HAHHH 10 TEME
MCTEMATHSALHA SHARHHI O TEM https://m.edsoo.ru/5e2bb83d
"DeKTpOMarHuTHBIC KOJIeOaHwus "
PesepsubIit ypok. O60011eHIE U
164 cHUCTEeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [IOK
"MexaHn4yecKue U 3JeKTPOMarHuTHbIE https://m.edso00.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O0001eHne u
165 CI/ICTEMaTH?,ZEHsI 3HAHWH 10 TEME bubmorexa HOK
" " https://m.edso00.ru/52ad1603
Onrtuka
PesepBuEblil ypok. O000IIEHNE U
P P N bu6mmoreka [IOK
166 CUCTEMATHU3ALNA 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBurblii ypok. O0001IEHE U
167 CI/ICTI;MaTI/ISE}llpI/I}I S:HatHI/II;IH 10 TEME bubmorexa LHOK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckyisipHO-BOJTHOBOM JTyaii3M
PesepBusblil ypok. O000IIEHNE U
168 CI/ICTIe)MaTI/BZpI/I;I 3HAHWH 10 TEME bubmorexa [JOK
" 1 \ https://m.edso0.ru/1f511654
du3uka aroma
PesepBuslit ypok. O6o01ienue u
169 CHUCTeMaTH3allusl 3HaHUH 10 TeMe bubmuoreka [JOK
"®du3uKa aTOMHOT 0 Spa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHBIX YaCTHIL"
PesepBHeIil ypok. O000IIIEHHE U
P P . bubmuoreka [JOK
170 CUCTEMATHU3AaIHA 3HAHUH 10 TEME

"OneMeHThl acTpoPU3UKU"

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

170

16






