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MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeAaHero o0Imero oOpa3zoBaHUs
pazpaboTaHa Ha OCHOBE NOJOXKEHMH W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOHM oOpa3oBaTenbHOW mporpammsel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€toM denepanbHoi pabodeidt mporpaMmbl BocnuTaHus u KoHueniuu
npenojaBaHusi yueoHoro npeamera «Du3nka» B 00pa3oBaTEIbHBIX OpraHU3AIUAX
Poccuiickoii ~ denpepanuu,  peanu3ylONUX  OCHOBHbIE  00pazoBaTelIbHBIC
IpPOrpaMMBlI.

[Tporpamma mo ¢usuke onpeaenser o0s3aTeIbHOE MPEIMETHOE COJEpKaHuUE,
yCTaHABIMBAET PEKOMEHAYEMYIO MOCJIEeI0BATEIbHOCTh U3YYEHUS TEM U pa3JliesioB
y4eOHOTO mpeaMera C y4E€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKKA  y4yeOHOro Tmpollecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aromuxcs.
[Tporpamma mo Qu3uke naéT mNpeAcTaBICHHE O LENAX, COAepKaHUM, OOel
CTpaTeruu OOy4YeHHs, BOCIUTAHUA M PA3BUTHSA OOYYAIONMUXCSA CPEJCTBAMHU
yuebHoro npeamera «dPuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuenne kypca (u3MKK yriayOJE€HHOTO YpPOBHS TMO3BOJSET Pealn30BaTh
3a1auM MpodeccruoHaIbHOM OpUEHTAlMK, HAMPABJICHO HA CO3JaHUE YCIOBHM IS
MPOSIBICHUS] CBOMX HMHTEIJICKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaKIbIM
oOyyarmuMcs, KOTOpble HEOOXOIUMBI ISl MPOJNOJDKEHUS 00pa3oBaHUS B
Oopranmzanusax MpodeccHuoHaNIbHOr0 00pa3oBaHUs 1O pa3lIUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIUATBHOCTSIM.

B mporpaMmme mno Qusuke omnpenensioTcs IJIAHUPYEMBbIE PE3yIbTaThl
OCBOCHHMS Kypca (pU3MKM Ha YPOBHE CPEIHEro o0mero o0pa3oBaHus: JUIHOCTHBIC,
MeTanmpeaMeTHbIe,  mpeaMeTHbie  (Ha  yrayOonéHHoM — ypoBHe).  HayuHo-
METOJO0JIOTUYECKON OCHOBOM JJIsi pa3pabOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeIMETHBIM H TPEIMETHBIM pe3yjibTaTaM OOy4YalOIUXCs, OCBOUBIIHUX
nporpaMMy 1o (u3MKe Ha YpoBHE cpeaHero oOmero oOpa3oBaHHS Ha
yray0aEHHOM YPOBHE, SBISETCS CUCTEMHO-ACITEIbHOCTHBIN MOAXOI.

[Tporpamma mo ¢hu3uKe BKIIOYAET:

IUTAHUPYEMbI€ Pe3yNbTaThl OCBOCHHUA Kypca (u3uKu Ha YriyOoJEHHOM
YpOBHE, B TOM YHCIIE MPEAMETHBIE PE3YIbTATHI [0 TOJaM 00yUYEHUS;

colepxanue yueOHoro npeamera «Puznka» no rogam o0ydeHusl.

[Iporpamma 1o ¢Qu3uKe WMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCTONb30BaHA YUUTEIAMH (DU3UKU JJIsI COCTABICHUS CBOMX PAO0OYNX MPOTPaAMM.

[TporpamMmma mo u3uKe HE CKOBHIBAET TBOPUYECKYIO WHUIMATUBY yUUTENICH U
OPEJ0CTaBISAET BO3MOXKHOCTH JUIsl  peaju3alld pPa3iuyHbIX METOAMYECKUX
NOJXO/J0B K TMpenojaBaHui0 (QU3MKKA Ha YriayOJE€HHOM YpOBHE MpH YCIOBUHU
COXpaHEeHHUs 00s3aTenbHOM 4acTu coJiepxKaHus Kypca.



duszuka Kak Hayka o HauOojee OOMMX 3aKOHAX MNPHUPOABI, BHICTYyNAas B
KayecTBe yuyeOHOro mpeaMera B ILIKOJE€, BHOCUT CYLUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxatomem Mupe. LlIkonpHBIN Kypc GpU3UKH — cUCTEMO0Opa3yoIui
JJI1 €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (PU3MYECKHUE 3aKOHBI
JeXarT B OCHOBE TMPOIECCOB M SBICHMUM, HU3y4aeMbIX XUMHEH, OHOJOTHEH,
dusznueckoit reorpadueit u actpoHommueil. Mcmonp3oBaHME W AKTUBHOE
npUMeHEeHHe (U3MYECKUX 3HAHUU ONpeeiuyio XapakTep M OypHOe pa3BUTHE
pazHOOOpa3HbIX TEXHOJOTHH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHHSI HOBBIX MAaTE€pHajOB C 3aJaHHBIMU CBoWcTBamMu. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOW BKJal B (OPMHpPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOyuaromerocs, B GOpMUPOBAHUE YMEHHUH MPUMEHSTb HAyYHbIN
METO/]I MO3HAHUS MPH BBIMOJIHEHUH UMU Y4€OHBIX UCCIIET0BAHUMN.

B ocHOBY Kypca (pu3uKHU Ha YpOBHE cpeaHero o0mero oopa3oBanus MON0KEH
pAa uaeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHIMIIBI €T0 NOCTPOEHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3esioB (U3MKH, BKIIOYAECT Kak
BOTMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTCTBUM ¢ Hell marepuan Kypca (QU3MKH
o0beAMHEH BOKPYr (Qu3mueckux Teopuil. Benymmum B Kypce sBIseTcs
bopMupoBaHHe TpPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BELIECTBE U
HoJe.

Hoea zymanumapuzayuu. EE peanuzanus OpEANOSaracT HCIOIb30BAHUE
TYMaHUTApHOT'O0 TOTEHIMana (pU3MYEecKol HAyKd, OCMBICICHHE CBS3U Pa3BUTHUS
buszukm ¢ pa3BUTHEM O0OIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIeMaMH.

Hoesn npuknaonoii nanpaenennocmu. Kypc dbusuku yriayoaéHHOTO ypOBHS
NPEANOIaracT 3HaKOMCTBO C IIMUPOKUM KPYroM TEXHHYECKHX M TEXHOJIOTHYECKUX
NPUIOKEHUN H3YYEHHBIX TEOPUW M 3aKOHOB. [Ipm 3TOM paccMarpuBarOTCA Ha
ypOBHE OOMIMX MpEICTaBJICHUA M COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, uU
TEXHOJIOTHHU.

Hoea 3konocuzayuu peanu3yercs IMOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COZepXaHMs, MOCBSIIEHHBIX SKOJIOIMYECKUM MpoblieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKM U TEXHOJOTHH, a Takke O00CYXIEHUs
npo0JIeM palMOHAIBHOIO MPUPOAOIIONb30BAHNS U 3KOJIOIMYECKONW 0€30IaCHOCTH.

OcBoeHue coaepxanusi NporpaMMbl o (U3UKE TOJKHO OBITH MOCTPOEHO Ha
OPUHLHINAX CUCTEMHO-AEATENbHOCTHOrO noaxoaa. Ui (u3ukm peanusanus 3TUX
NPUHIUIOB 0a3upyeTcsl Ha MCMOJb30BAHUU CAMOCTOATENBHOTO 3KCIIEPUMEHTA Kak
NOCTOSIHHO JieiicTBytoniero Qakropa ywyeOHoro mpouecca. s yrayOnéHHoro
YPOBHS — OTO CHCTEMa CaMOCTOSTEIBHOTO YYEHHYECKOro JKCIIEPUMEHTA,



BKJIFOUAOMETO (POHTAIbHBIE YYEHWYECKHE ONBITHI NPH W3YyYEHUU HOBOTO
MaTtepuana, JabopaTopHblie paboThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
aBa cmocoba peanu3zanuu (QU3MYECKOTO TpakTUKymMa. B mepBom  ciydae
npakTUKyM npoBoautcs n1ub6o B koHue 10 u 11 xnaccos, nubo mocie mepBoro u
BTOPOrO TOJYroAuil B KaXIOM M3 3THX KiaccoB. Btopoil cmoco6 — 3To
uHTerpamnus paboT NpakTUKyMa B CHUCTEMY J1a0OpaTOpHBIX paboT, KOTOpbIE
HPOBOAATCSA B Mpoliecce HM3ydeHus: paszmena (temsl). [lpum 3TomM mox paboramwu
NPaKTHKyMa MOHUMAETCS CaMOCTOSITEIbHOE HCCIIEAOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BUAA 0€3 MOMAaroBOil HHCTPYKIIUH.

B nmporpaMmMe mo ¢u3uMke cucTeMa YYCHHYECKOTO0 HKCIEPHUMEHTA,
nabopaTopHBIX pabOT M MpPaKTHKyMa TpEJCTaBlieHa €IWHBIM TepedHeM. Bribop
TEMATHKU JJI 3THX BUJOB YUYCHHUYCCKHUX TNPAKTHUYECKUX PabOT OCYIICCTBISIETCS
y4aCTHUKaMH 00pa3oBaTeNbHOT0 Mpolecca UCXOAsi U3 0COOCHHOCTEH MOYPOYHOTO
TUIAHUPOBAHUS M OcCHameHus kaOwnHera ¢usuku. [lpm 3sToM obecmeunBaeTcs
OBJIQJICHMUEC OOYYAIONIMMHUCS YMCHHSIMHM TIPOBOJUTH NpPSIMBIE M KOCBCHHBIC
M3MEPEHUs, MCCIEIOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH M TMOCTAHOBKY
OIBITOB TIO MPOBEPKE MPE/JIOKEHHBIX THIIOTE3.

Bonbpimoe BHUMaHWE YACHACTCS PEMICHUIO PAacUETHBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCA 3a/a4d C SIBHO
3aJJaHHOM M HEABHO 3aJlaHHON (U3UYECKON MOJENbI0, MO3BOJSAIONUE MPUMEHSTH
M3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOr0 pasjiena Kypca, TaKk |
MHTETPUPYS MPUMEHEHUE 3HAHUM M3 Pa3sHBIX pa3aenoB. [ kadecTBEHHBIX 3ajad
NPUOPUTETOM SABIIAIOTCS 3aJlaHusi Ha OO0bSICHEHHE/Tpe/CKa3aHue MPOTEKAHUS
bu3MUEeCKUX SBJICHUNU W TPOIECCOB B OKPYXKAIOMIEH KHU3HH, TPeOyromre BoiOOpa
bu3znyecKoi MOIENH A CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MatepuanbHO-
TEXHUYECKOMY oOOecredeHuIo ydeOHoro mporecca Kypc (usuku yriy0ia&HHOTO
YPOBHSI Ha YPOBHE CpeJHero o0uero oopa3oBaHus JOHKEH M3y4aThCsl B YCIOBHIX
npenMeTHoro kabuHera. B kabunere ¢Qu3uku n0mKHO OBITH HEoOXOIUMOE
nabopatopHoe OOOpYAOBaHME IS BBHITIOJHEHUS YKa3aHHBIX B TpOrpamMMme TIo
bu3uKke YYEeHHMYECKHX OIBITOB, JIAOOPATOPHBIX paboT M paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMoHCTpalionHoe obOopynoBanue (opmupyeTrcs B COOTBETCTBUU C
OPUHIUIIOM MUHUMAJIBHOW JIOCTATOYHOCTH W  00€CIeYynBaeT TOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMMe MO0 (U3WKE KIIOYEBBIX JEMOHCTpPAIUUA IS
UCCIICIOBAHUS  W3y4yaeMbIX  SBIEHUW ©  MPOLECCOB, OJMIHUPUYECKUX |
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe o00OpymOBaHHE [JIS YUYEHHMUECKHUX MPAKTHUYECKUX paboT
dbopMupyercs B BHIE TEMaTHYECKUX KOMIUIEKTOB M OOECIEUHMBACTCS B pacuere



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. Temarnyeckue KOMIUIEKTBI
nabopaTopHOro OOOPYIOBaHUS JAOKHBI OBITh IMOCTPOCHBI Ha KOMIUIEKCHOM
UCIOJb30BAHUM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJI€ LU(POBBIX Ja00OpaTOPHUIL.

OCHOBHBIMU LENSIMU U3Y4eHHS QUMK B 0011eM 00pa30BaHUU SBIISAIOTCS

(GopMupoBaHue HHTEpeca M CTpeMIICHUS OOy4yaloIlUXcsi K HaydHOMY
U3YUYCHHUIO TPUPOJbI, pa3BUTHE UX HHTEUIEKTyalbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUI O HAYyYHOM METOJe MO3HaHUsA U (HOpPMHUpPOBAHUE
UCCIIEI0BATEIbCKOT0 OTHOIIEHHS K OKPYKAIOIUM SIBICHUSM;

(opMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa U3YUEHHUS OCHOB
CTpOEHHS MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

(GopMupoBaHUE YMEHUI OOBACHATH SBJICHUS C UCIOJIb30BAHNEM (HU3UUECKUX
3HAaHUU U HAYYHBIX JJOKA3aTEeIbCTB;

(GopMupoBaHHME TPEACTABICHUM O pPONM (GUIMKH IS Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeaCTaBICHUHI 0 BO3MOYKHBIX cepax Oyayuieit
npodecCuOHAIbHONW JIeATETbHOCTH, CBS3aHHBIX C (U3MKOW, TOArOTOBKA K
AalbHeleMy 00y4eHHUIO B 3TOM HalpaBlIEHUU.

JlocTukeHne 3TUX Ieei oOecreunBaeTcs peleHueM CIeIyIoMUX 3a1ad B
npoliecce U3yueHust Kypca GU3UKN Ha YPOBHE CpeJiHEro o0miero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHHKM 00 00mMX (HU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUsIX, BKJIIOYAs ~ MEXAaHUKY, MOJIEKYJISIPHY O buzuky,
AIIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPODU3UKH;

(GopMupOBaHNE YMEHUN MPUMEHITh TEOPETUUECCKUE 3HAHUS ISl OOBACHEHUS
bu3znyeckux SBICHUU B MPUPOJE U AN TPUHATUS TPAKTHYECKUX PEUICHHH B
MMOBCEIHEBHOM KHU3HU;

OCBOCHHME CIIOCOOOB pEIIEHUS pa3JIM4yHbIX 3aJad C SBHO 3aJaHHOMU
¢usuueckoil Mojenblo, 3ajady, MOJPa3yMEBAIOLIUX CaMOCTOSTEIBHOE CO3/laHue
¢u3uueckoi Mojenu, aJeKBaTHOM YCJIOBHSAM 3ajayd, B TOM 4HCJIE 3aaay
MH)XXECHEPHOTO XapakKTepa,

NOHUMaHUe (QU3NUECKUX OCHOB M MPUHLUIOB JEHCTBUS TEXHHYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYXKAIOLIYIO CPENY;

OBJIAZICHME METOAAMH CAMOCTOSTENBHOIO IUIAHUPOBAHUS W TPOBEJEHUS
¢u3MUecKknX OSKCIEPUMEHTOB, aHalIM3a W UHTEpOpeTaluu  HHPOpPMAIH,
OIpeeNIeHUs] JOCTOBEPHOCTH MOJIY4YEHHOT O PE3yJIbTaTa;

CO3JJaHM€ YCIIOBHM JJIsl Pa3BUTHUS yYMEHUUW NPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodeccuoHaIbHON AeSTEIbHOCTH, CBI3aHHOM
¢ pU3UKON.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrayOnéHHBIH YpOBEHB
u3yueHuss ydeOHoro mpeamera «®duszmka» Ha ypPOBHE CPEAHEro 00mIEero
oOpa3oBaHusi BbIOMpaeTcs OO0y4YalOIUMUCA, [UIAHUPYIOUIUMHU HPOAOHKEHHE
o0pa3oBaHMs MO CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOPuUIIs.

Ha wusyuenue ¢usuku (yrayOnE€HHBIH YpOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpasoBanus orBoauTcs 340 yacos: B 10 kmacce — 170 gacos (5 yacoB B Hefelno),
B 11 kmacce — 170 gacoB (5 yacoB B HEIENIO).

[Ipennaraembrii B mporpamme 1o (us3uke TmepedeHb TabopaTOPHBIX U
NPaKTUYECKUX paboT SABISIETCI PEKOMEHIOBAHHBIM, YYHTENb JeJaeT BBIOOP
NpOBEACHUS JIA0OPATOPHBIX pabOT H OMBITOB C YYETOM WHIWBUIYaTbHBIX
0CcOOeHHOCTEMN o0yyaromuxcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nesn 1. Hayunsblii MeToJ O3HAHUS NPUPO/BI.

®dusuka — pyHgameHTanbHas Hayka o npupoje. HayuHbslil MeTOl MO3HAaHUA U
METO/bl UCCIeJOBaHUS PU3UYECKUX SIBJICHUN.

OKCHepUMEHT W Teopus B Tpolecce Mo3HaHUs mpupoisl. Habmonenue u
HKCHEPUMEHT B (PU3UKE.

CnocoObsl u3MepeHuss (HU3UYECKUX BEIMYMH (aHAJIOTOBbIE U IUGPPOBHIC
U3MEPHUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIC JaTYNKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHudd  pusnueckux  BeauuuH  (abcoioTHAs |
OTHOCHTEJIbHAS).

MonenupoBanue (HU3NUECKUX SBJICHUN M TPOIECCOB (MaTepuajbHas TOYKA,
abCOJMIOTHO TBEPJOE TENo, HAealbHAs >KUIKOCTh, WJEATbHBIA Ta3, TOYEUHBIH
3apsin). ['unoresa. @usnueckuil 3aK0H, TPAHUIBI €r0 MPUMEHUMOCTH. Pusnueckas
TEOpHUs.

Ponp u mecto ¢uszuku B GpOpMHUpPOBAHUHM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B IPAaKTUYECKOW IEATEIbHOCTHU JIFOEH.

Yuenuueckuii 3xkcnepumenm, nabopamopnusie padomul, NpaKMUKyMm.

W3mepeHne cuibl TOKAa W HANPSOKEHHS B II€NM IMOCTOSHHOTO TOKa IpHU
TIOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTENBHBIX MTPUOOPOB.

3HakoMcTBO ¢ IHQpoBoi Jaboparopueit mo ¢usuke. [Ipumeps u3mMepeHus
(bu3NYECKUX BEIUYUH MPU TIOMOIIH KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe nBHKEHHE. OTHOCUTEIbHOCTh MEXaHMUYECKOTO JBHXKECHHS.
Cucrema orcuéra.

[Tpsamast u oOpaTHas 3a/1a4u MEXaHUKH.

Panunyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKIUM HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemenienne, CKOpocTh (CpemaHss] CKOPOCTh, MTHOBEHHAs CKOpPOCTh) |
YCKOPEHHE MaTE€pUAIbHOM TOYKH, HMX IPOEKIUM HA OCU CHUCTEMBI KOOpPIMHAT.
CrnoxxeHue nepeMenieHu U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIUHENWHOE JIBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U MyTU MATEPUATBbHOW TOYKU OT BPEMEHHM U UX
rpadukm.

CBobOonHoe maaeHue. YCKOpeHHe CBOOOJHOrO majeHus. J[BmwkeHue Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUs ~ MarepuajbHOM  TOYKM  OT  BpEeMEHH U  HUX  TIpaduku.



KpuBonuHueiiHoe  nBWKEHHME. J[BMKEHHE  MaTepuaIbHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBasg M JHHEWHas ckopocTb. Ilepuox u wactora oOparieHus.
LlenTpocTpemMuTeNbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHM€HLHAIbHOE) U IMOJIHOE
YCKOPEHHUE MAaTepPUAIbHON TOYKHU.

TexHuueckue yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: CIUAOMETD,
IBUKEHUE CHApsAOB, LEMNHbIE, I[ECTEpEHYATBIE W pEMEHHBIE IEpelayH,
CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCYETA, MILTIOCTPALMS KUHEMAaTHYECKHX XapaKTEPHUCTHUK
JBUKCHUS.

CrniocoObl Hccnea0BaHusl IBKEHUH.

WnnrocTpanus NpeaeabHOro NEPEXoa U N3MEPEHUE MTHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHue IBUKEHUNA ¢ UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOntonenue nBuKeHus Tena, OpPOIICHHOTO MOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

HampaBneHue cKopocTH MpU ABUKEHUHU 110 OKPYKHOCTH.

[TpeoOGpazoBaHue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHEHME MYTEW, TPACKTOPHI, CKOPOCTEW NBUIKEHUS OAHOTO U TOrO XK€
TEJa B Pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomul, NpaKmMUKyMm.

H3yyeHne HEpaBHOMEPHOI'O JBUMKEHHUS C LENbIO0 ONpPEIENIEHUs] MTHOBEHHOU
CKOPOCTH.

H3mepeHne yCKOpEHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccraenoBanue 3aBUCHUMOCTH HYyTH OT BpPEMEHM IMPU PABHOYCKOPEHHOM
IBUKEHUU.

N3mepenue YCKOPEHUS CBOOOJHOTO najacHus (pexkomMeH10BaHO
UCTIOIb30BaHKe NU(PPOBOH JTaOOpaTOPUH).

W3ydyenne pABWKEHUs Tena, OpOIIEHHOTO Topu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O MPSAMOM MNPONOPUMOHAIBHOW 3aBUCUMOCTH MEXAY HNalbHOCTBHIO
NOJIETA ¥ HAYAIIBHON CKOPOCTBIO TEA.

W3yueHnne nBMKEHUA Tena IO OKPYXKHOCTH C IOCTOSHHOW IO MOZYIJIIO
CKOPOCTBIO.

HccrnenoBanue 3aBUCHMOCTH Iepuojia OOpalleHus KOHHYECKOrO MasTHHKA
OT €ro napaMmeTpos.

Tema 2. lunamuxa.



IlepBoiii 3akoH Hprotona. MuHepuuanbHble cucteMbl orcuéra. IlpuHuun
otHOcuTenbHOCTH ["anmmnes. HewHeprumanpHble cucTeMbl oTcuéra (ompeaencHue,
IpUMEPHI).

Macca tena. Cuna. [IpyHun cynepno3uuum Cuil.

Bropoii 3akoH HproTOHa 11 MaTrepuaabHOU TOYKH.

Tperuit 3axkoH HproTOHA 1711 MarepuaabHbIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. OKBHUBAJIEHTHOCTh TPABUTALMOHHON H
WHEPTHOU MacCChl.

Cuna TsxkecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MaJ€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT Treorpaduyeckod ImUPOTHL. JIBUKEeHHE
HeOeCHbIX Te M UX cnyTHUKOB. 3akoHbl Kennepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttena, nBmxymerocs c¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuina TpeHHUS CKOJIBKEHHS M CUJIa TPEHUS
nokosd. Kosapduuuent tpenus. Cuna cONpOTHUBIEHUS MPU JBUKEHUU Tela B
KUJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTENBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe gapiaeHue. Cuiia Apxumena.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE TMPOILECCHI. TMOAINIMITHUKH,
JBAYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue ABMKEHUS TeJ B MHEPIUAIbHBIX U HEMHEPLUATbHBIX CHCTEMAaX
OTCUETA.

[IpyHIUIT OTHOCUTENBHOCTH.

Kauenue nByX UMIMHAPOB WIM LIAPOB pPa3sHOM MAcCChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLMATIbHONU CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOIIEH  MPUIJIOKEHHBIX K  Teay CUI ¢
IIPOU3BEIECHUEM MAaCChI TeJla HA €r0 YCKOPEHUE B MHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO Cuil, BO3HUKAIOWUX B PE3YJIbTATE B3AUMOJEHCTBHS TEIL.

N3mepenune macc o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpEHHOM IOABEME U MAJCHUHU.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHUE CUIJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbXKECHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopHuvie padomol, NPAKMUKYM.

H3mepenune paBHOACHCTBYIOIIECH CUJI MPU JBUKEHHHM OpycKa MO HaKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3sl O HE3aBUCUMOCTH BpPEMEHM JABWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3a/IaHHOE PACCTOSHUE OT €ro MACCHI.



HccnenoBanue 3aBUCHUMOCTH CUJI YHOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT uxX aepopmMaliuu.

W3yuenue NBUXKEHUS CUCTEMBI TEJN, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErKuit OJI0K.

N3mepenne koddduimenta TpeHUs MO BEJIMUYUHE YIJIOBOI0 KO3 duimeHTa
3aBuCcUMOCTH Frp(N).

HccnenoBanue nBUXKEHUS OpyCKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 (HULHEHTOM TPEHUS.

N3yueHnue NBUKEHUS TPy3a HAa BaTY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcontoTHO TBEpHOe Tenmo. IloctymarenbHoe W BpamjaTeabHOE JABUIKEHUE
TBEPAOrOo Tejla. MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpameHus. [lnedo cuibl.
CrnoxxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOTO TEA.

YcroitunBoe, HeyCcTOWUHUBOE, 0€3pa3IMuHOE PAaBHOBECHE.

TexHuueckue yCTpOWCTBA M TEXHOJOTHUECKHE IMPOIECCHl: KPOHIITEHH,
CTPOUTEBHBIN KpaH, periéTdyarble KOHCTPYKITUH.

Jemoncmpayuu.

VYcnoBus paBHOBeCHS.

Bunel paBHOBecHS.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomul, NpaKmMUKyMm.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOTO Tela, HMMEIOLIETO OCh
BpAalllCHHUS.

KoHcTpyrnpoBaHue KpOHIITEWHOB U PACYET CUJT YIPYTOCTH.

N3yyeHue ycTOMYMBOCTH TBEPAOTO TENA, UMEIOUIETO IIOIIAAb OMOPHI.

Tema 4. 3akonwvl coxpanenus 6 Mexanuke.

NmMnynbc MarepuaibHOM TOYKH, CUCTEMBI MaTEpUAIIbHBIX TOYEK. [leHTp mMacc
CUCTEMBI MaTepHaIbHBIX TOUEK. TeopeMa o IBUKEHUHU LIEHTPaA Macc.

HMnyabc cUibl U UI3MEHEHHE UMITYJIbCca TeJa.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT mmnylbca MarepuanbHOW TOUYKHW. lIpencraBieHune 0 COXpaHEHUU
MOMEHTAa UMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

PaGora cunbl Ha MajaoM W Ha KOHEYHOM mepememnieHuu. I'padudeckoe
npencTaBiIeHNe pabOThI CHIIBI.

MOUIHOCTB CHIIBI.

Kunernueckass sHeprusi marepuaibHOW TO4YkH. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEPI UM MATEPUATIbHOU TOUYKHU.



[ToreHunanpHBIE W HEMNOTCHIMAJIbHbIE CHUIbl. [loTeHUManbHAs >HEPrus.
[ToreHunanbHas 3Heprus ymnpyro AeQOpMHUpPOBAaHHOW mpyxuHbI. [loTeHManbHas
SHEPrusl Tella B OJHOPOJHOM TpaBUTAaUMOHHOM moJsie. [loTeHnuManbHas sHeprus
Tella B IPABUTAIMOHHOM I0JIE OJJHOPOJHOTO Iiapa (BHYTPH M BHE Imapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKasd CKOPOCTb.

Cesi3b  pabOTHl HEMOTEHIMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKOu
SHEPTrUU CUCTEMBI T€J. 3aKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyiun mid UACalbHOW KMAKOCTH Kak CIEACTBUE 3aKOHA
COXpPaHECHUS MEXAHUYECKOUN IHEPTUU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: IBUKECHHUE PAKET,
BOJOMET, KOMEpP, NPYXKUHHBIM MHUCTONET, TUPOCKOIN, (PUTYpHOE KaTaHHE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE JBUXKEHUE.

N3mepeHre MOITHOCTH CUIIBI.

W3MeHeHne sHepTruu Tea Mpu COBEPIICHUH PaObOTHI.

B3anmHble mnpeBpaleHUs] KMHETUYECKOM M NOTECHUHMAIBHOM JHEPruu IpHU
JEUCTBUM HA TEJIO CUJIbI TSKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue YHEPruu Ipu CBOOOTHOM TaICHHH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomul, npaKMUKyMm.

W3mepenne umiyssca Tesia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJEIH DJIEKTPOMOOUIS M MOIIHOCTH
CHUJIBI TSATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA T€IA C UMITYJIbCOM CHJIBI.

HccnenoBanue coXpaHeHHUs UMITYJIbCA IPU YIPYTOM B3aUMOJECHCTBUU.

W3mepeHne KNHETUYECKOM YHEPT UM TEJa 110 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHHUS MOTCHIIMAIBHON YHEPTrUU MPYKUHBI ¢ pPabOTON CHIIBI
TPEHUS.

Omnpenenenre pabOTHl CUIBI TPEHUS MPH ABMKCHHHM Tela MO HAKJIOHHON
MJIOCKOCTH.

Pa3nen 3. MogexkyasipHas pu3uka U TepMOJIMHAMMKA.

Tema 1. OcHo6bl MOEKYAAPHO-KUHEMUYECKOUI MEOPUU.

OcCHOBHBIC TOJIOKEHUS MOJIEKYJIsIpHO-KUHeTHYeckoi Teopun (MKT), ux
ompITHOe  oOocHOoBaHue. Jlupdysusa. bpoyHoBckoe aBmxkeHue. XapakTep
IBIKCHUS M B3aMMOJAECHCTBUS 4YaCTHI BellecTBA. MoOJenu CTPOEHHS Ta30B,
KUAKOCTEH U TBEPIBIX Ted U OOBSICHEHUE CBOWCTB BEUIECTBA HA OCHOBE ATUX



Mojmeneid. Macca W pasmepsl Mousiekyn (atomoB). KonmyecTBO BeliecTBa.
[ToctossnHas ABoranapo.

TennoBoe paBHoBecue. TemmepaTypa u crnocoObl e€ u3Mmepenus. lllkana
teMmneparyp Llenascus.

Mopenbp HIeanbHOTO ra3a B MOJEKYJISPHO-KUHETUYECKOW TEOPHUH. YaCTUIIBI
ra3za JBHKYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akoH [lampToHa. M3ompomneccsl B
UJeallbHOM Tra3e C [OCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
npescTaBlIeHUE U30MPOLECCOB: U30TEpMa, H30X0pa, n3obapa.

CBsi3b  MeXJy  JaBJICHUEM U  CPEAHEH  KUHETUYECKON  dHEeprueu
NOCTYNAaTEeNbHOI'0 TEIJIOBOTO JIBUJKEHUS MOJIEKYN HAeanbHOro ra3za (OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUYECKOM TEOPUH UJICATLHOTO Ta3a).

CBs3b a0COMIOTHOM TeMMepaTypbl TEPMOAMHAMUYECKOM CUCTEMBI CO CpeaHEN
KMHETUYECKOU dHEprueil MOCTyNnaTeNbHOTO TEMJIOBOrO ABUKEHUS €€ YACTHIL.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMYECKHE TMPOILECCHI. TEPMOMETP,
OapomeTp, moJydyeHHEe HAaHOMATEePUaJOB.

Jemoncmpayuu.

Mopenu IBMXEHHUS 4acTHI] BELIECTBA.

Monens 6pOyHOBCKOT'O IBUKEHHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO ABUKEHUS.

Jud hy3ust KUAKOCTEH.

Mopens onbita lTepHa.

[IputsxeHue MOJEKYII.

Mopenu KpUCTAININYECKUX PEIIETOK.

HaGmronenue u uccienoBanue u30mpoeccoB.

Yuenuueckuii 3xcnepumenm, nabopamopuusie padomeol, NpAKMUKyM.

HccnenoBanune rmponecca YCTAHOBJIEHWs TEIUIOBOTO PABHOBECUS IIPHU
TETI000MEHE MEXy TOpsiuei U XOJIOIHON BOJOH.

N3yyenne wu30TepMHYECKOrO IMpolecca (PEeKOMEHJOBAaHO HWCIOIb30BaAHHE
Qg poBoii 1abopaTopun).

N3ydyeHne n30XOpHOTO mpolecca.

N3yuenne n300apHOTO mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHMUS.

Tema 2. Tepmoounamuxka. Tennoevie mauiunol.

Tepmonunamudeckas (TJ[) cucrema. 3amaHue BHENIHWX YCJIOBHU IS
TEPMOJMHAMUYECKON cucTeMbl. BHemIHNEe u BHyTpeHHUE napameTpsl. [lapamerpsl
TEPMOJUHAMUYECKON CHUCTEMBl KAK CPEJIHUE 3HAUYCHUS BEIMYMH, OMNHUCHIBAIOIINX
eé COCTOSIHHE Ha MHUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano TtepMoauHaMuku. (CaMONpoOM3BOJIbHAS — pelakcanus
TEPMOJAMHAMUYECKON CHUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopenp wuaeanpHOrO raza B TEPMOAMHAMUKE — CHUCTEMa YpPABHEHUU:
ypaBHeHne MennaeneeBa—KnanelipoHa W BbIpaXEHUE [JI BHYTPEHHEH DHEPrUM.
VYcnoBus NPUMEHUMOCTH 3TOM MOJENM. HU3KAasg KOHIEHTPAIMs 4acTHL, BBICOKHE
TeMIlepaTypbl. BelpakeHue 11l BHYTPEHHEN SHEPIUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucrarnueckue u HECTATUYECKUE POLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Briuucienue paboThl mo rpaguxy
nporecca Ha pV-auarpamme.

Tennomepenaua  kak  cnmoco®d  M3MEHEHHMS ~ BHYTPEHHEH  JHEpruu
TEpMOJMHAMUYECKOM  cucTeMbl  0e3  coBepuieHus  paborel.  KouBekius,
TEIUIONPOBOAHOCTD, U3ITyUYEHHE.

KonuuectBo TtemnoTel. Temno€MKOCTh Tena. YaenbHas W MOJspHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHue Maliepa. YaenbHas TemIoTa CrOpaHUs
toruBa. Pacuér konuyecTBa TEINOTHI Tpu  Tertomnepenade. [lonstue 00
annabaTHOM MpoIllecce.

IlepBblii 3akOH TepMoAMHAMMKU. BHyTpeHHss oHeprus. Komuuectso
TEINIOTBI W paboTa Kak  Mephl  M3MEHEHHUS  BHYTPEHHEH  JHepruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHM IS PABHOBECHBIX MPOLIECCOB. 4YEpe3
3alaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKOW CHUCTEMBl MPOXOAUT
eIMHCTBEHHAs afuabara. AOCONIOTHAS TeMIeparypa.

BTtopoil 3akoH TEpMOJMHAMHKH IS  HEPABHOBECHBIX  IPOILECCOB:
HEBO3MOJKHO MEPeaaTh TEINIOTY OT 00Jiee XOJIOJHOTO Tejia K Oojiee HarpeTroMy 0e3
kommencaiuu (Kmaysuyc). HeoOpatuMocTh mpHpPOIHBIX IPOIIECCOB.

[IpuHuunel gercTBus TemoBbiX MamuH. KITJI.

MakcumanbHoe 3Hauenue KIIJ. [uka Kapho.

DKOJOrM4ecKue acleKThl MCIOJIb30BaHMs TEIJIOBBIX JABHUrareneil. TerioBoe
3arpsA3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckue ycTponuCTBAa M TEXHOJOTMYECKHE IIPOLECCHI. XOJIOAWIbHUK,
KOH/JULMOHEP, [U3EIbHBIH U KapOHopaTOpHBINM ABUraTend, mnapoBas TypOuHa,
NOJIy4YCHUE CBEPXHM3KMX TEMIEpaTyp, YTHIM3alus «TEILNIOBBIX» OTXOAOB C
MCIOJB30BAHUEM TEIUIOBOI'O HACOCa, YTUIU3aLUUsd OMOOPraHUYEeCKOro TOIUIMBA JJIs
BBIPA0OTKH «TEIIOBOI» U BJIEKTPOIHEPIUU.

Jlemoncmpauuu.

H3meHeHne TemmnepaTypsl Mpu aqnadaTudeckoM pacuIupeHu .

Bo3aymiHoe oruuso.

CpaBHEHHE yIENBbHBIX TEINIOEMKOCTEHN BEIIECTB.



Cnoco0Obl U3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanue aguabaTHOro mpoecca.

KoMmnproTepHbie MOJEIN TEIIOBBIX JBUTATENCH.

Yuenuueckuit 3kcnepumenm, nabopamopnusie padomaol, npaKmMUKyMm.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEUIECTBA.

HccnenoBanue aanabaTHOro mpolecca.

N3ydenue B3aUMOCBS3M HHEPrUU MEXKMOJEKYIIPHOIO B3aUMOJECUCTBUS U
TEMIIEPATypPbl KUIIEHUS XKUJKOCTEH.

Tema 3. Azpezamnvie cocmoanun eeujecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanrie u KoHJeHcanus. Mcnmapenue wu kunenue. YaenabHas
TEIUIOTa MapooOpa3oBaHUsI.

HacbllieHHble W HEHAChIIEHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTH
MJIOTHOCTU YW JIaBJICHUSI HACBIIIEHHOrO Mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh
0T 00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT JaBJICHHUS
B KUJKOCTH.

BnaxuocTh Bo3nyxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIIaXKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Teaa. AHM30TPOIUS CBOWCTB
KpuctamioB. [lnaBneHune ¥ KpucTalu3auus. YAelbHass TEIUIOTa IJIABJICHHUS.
Cyb6numarmus.

Hedpopmanuu tBEpOTO Tena. Pactsxenue u cxxatue. Capur. Moayns FOwra.
[Tpenen ynpyrux nedopmaiui.

TennoBoe pacmmupenue XUAKOCTEH W TBEPABIX Ted, 00bEMHOE W JIMHEHHOE
pacimupeHue. AHTapMOHU3M TETUIOBBIX KOJIeOaHUN YacTHUI] BEIECTBA KaK MPUYMHA
TEIJIOBOI'0 pacIIMpEeHUs Tel (Ha KaueCTBEHHOM yYpPOBHE).

[Ipeo6pazoBanue sHEPrUM B (ha30BBIX MMEPEXOJIAX.

VYpaBHeHHe TeII0OBOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kodp(hUIIMEHT MOBEPXHOCTHOTO HATSIKECHHS.
Kanunnsapueie anenud. JlaBaeHue moa MCKPUBIEHHOW MOBEPXHOCTHIO KHUIKOCTH.
®opwmyia Jlamnaca.

TexHuueckue yCTpPOWCTBA W  TEXHOJIOTHYECKME  TMPOLECCHI:  KUIKHUE
KPHUCTAJLIbI, COBPEMEHHBIE MATEPHUAIIBI.

Jlemoncmpayuu.

TennoBoe pacmupeHue.

CBolicTBa HACHIIIEHHBIX MAPOB.

Kunenue. Kunenue npu noHMKEHHOM J1aBJIEHUH.

N3mepenne cuibl MOBEPXHOCTHOTO HATAKECHUS.

OmBITHl ¢ MBUIBHBIMHY TJIEHKAMMU.

CmauuBanue.



Kanunnspueie sBneHus.

Mopenu HEHbIOTOHOBCKOM KUAKOCTH.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M IUIABJICHHS KPUCTAUIMYECKOrO BEIIECTBA.

Bunasl nedopmanmii.

Hab6ntonenue Manbix nedopmaruil.

Yuenuueckuit 3kcnepumenm, nabopamopuusie padomuol, npaKmMUKyMm.

N3yuenue 3akOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEH.

N3mepenne yenbHOM TEMIOThI TUIABICHUS JbJA.

N3ydeHue CBOMCTB HACKIIIEHHBIX TAPOB.

W3mepenune aOCONMOTHONW BIAXKHOCTH BO3JyXa W OILIEHKA MAacChl MapoB B
MOMEIIECHUH.

Nzmepenne koddduiineHTa moBEpXHOCTHOTO HATSIKEHUS.

N3mepenne moayna KOwnra.

HccnenoBanue 3aBUCHUMOCTH  jaepopMainii  pe3nuHOBOro oOpasma  oT
OPWIOKEHHON K HEMY CHUJIBI.

Pa3nen 4. DiiekTpoaAuHAMMKA.

Tema 1. Dnekmpuueckoe noe.

Onextpuzauuss Ten U €€ NPOABICHHSA. DJEKTpUUeCKUU 3apsa. JBa Buna
ANEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, JUAJIEKTPUKA U  TMOJYHPOBOIHHKH.
DOneMeHTapHbI JJEKTPUUYECKUM 3apAn. 3aKOH COXPaHEHHS JJIEKTPUYECKOIO
3apsna.

BsaumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onektpuyeckoe none. Ero aeiicTBue Ha 31€KTPUYECKUE 3aPsIbI.

HampsoxkéaHocTs  amekTpuueckoro  mons.  [IpoOHbId  3apsa. JIuawum
HaIpPSAKEHHOCTHU ANEKTPUUECKOro moist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHMANbHOCTh ANEKTPOCTATUYECKOTO MOoJs. Pa3HOCTh MOTEHUMATIOB U
HanpspokeHue. lloTreHumanbHasg sHeprus 3apsga B JIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman 3neKTpocTaTUUECKOro nojis. CBA3b HANPSKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAJIOB JIJIS JJIGKTPOCTATHUECKOro Mo (Kak OJZHOPOAHOrO, TaK U
HEOJHOPOJHOIO).

[IpyuHIMI Cyneprno3uIuM INEKTPUYECKUX MOJIEH.

[Tone ToueuHnoro 3apsana. Ilome paBHOMepHO 3apsikeHHON cdepsl. I[lone
PaBHOMEpPHO 3apsiKeHHOTo 1o 00bEéMy mapa. [lome paBHOMEPHO 3apsIKEHHON
OecKkOHEUYHOW TIOCKOCTH. KapTuHBI JUHUNA HaNpsHKEHHOCTH HJTUX TOJEH WU
SKBUIIOTCHIIMAJIBHBIX TOBEPXHOCTEMN.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM I0OJIE. Y CIIOBUE PABHOBECHS 3aPAI0B.

JudnexTpuku B ANEKTPOCTATUYECKOM noJe. Jusnexkrpuueckas
MPOHUIAEMOCTh BEIIECTBA.



KonpeHcarop. DneKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTH ILIOCKOT O
KOHJIEHCATOPA.

[TapannensHOE coequHEHUE KOHAEHCATOPOB. llocnenoBarenbHOE COEAUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKeHHOT0 KOHAEHCAaTOopa.

JIBMKEHME 3apAKEHHOU YACTULIBI B OJHOPOIHOM DJIEKTPUUYECKOM II0JIE.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPOCKOII,
ANEKTPOMETP, DIEKTPOCTATUUYECKAsl 3all[UTa, 3a3eMJICHHE DJJIEKTPONPUOOPOB,
KOHJIeHCaTopbl, reHepatop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOoiCTBO ¥ MPUHIHUI AEUCTBHS IJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apSAKEHHBIX MJIACTHUH.

Mogjenb anekTpocraTuueckoro remeparopa (Bau ge I'paada).

[IpoBOJHUKHU B DJIEKTPUUYECKOM IOJIE.

DneKTpocTaTU4YecKas 3aliuTa.

YcerpoiicTBO M A€HCTBUE KOHAEHCATOPA MOCTOSHHOM M TEPEMEHHON EMKOCTH.
3aBUCUMOCTh  JJEKTPOEMKOCTH TUIOCKOTO KOHJIEHCAaTOpa OT IUIOLAIU
IUIACTHH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus AMEKTPUIECKOTO MO 3apSKEHHOTO KOHAEHCATOPA.

3apska ¥ pa3psaKa KOHAEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomul, npaKMUKyMm.

OueHka cuJ B3aUMOJIEHCTBUS 3apsKEHHBIX TEJl.

HaGntonenue npeBpaiieHus dHEPT UK 3apsKEHHOT0 KOHIEHCATOpa B SHEPTHIO
U3Iy4EHUS! CBETOJUOAA.

N3yueHue nmpoTekaHus TOKa B LEIMH, COJEpKaIIeH KOHAEHCATOP.

Pacnipenenenue pa3HoOCTH HOTEHIMAJIOB (HaTpsKCHHUSA) npu
MOCJIEN0BATEIBHOM COEAMHEHUHN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YePE3 PE3UCTOP.

Tema 2. [locmoanublii 31eKmMpuyecKuil mox.

Cuna toka. [IocTOsIHHBIN TOK.

VYcnoBus CymecTBOBaHUSI MOCTOSHHOIO 3JIEKTPUYECKOTO TOKA. MCTOYHMKH
toka. Hanpsixxenue U u 3/1C €.

3akon Oma 1S yyacTka Iemnu.

DNeKTpUYeCcKoe CONPOTHUBIICHHUE. 3aBUCUMOCTh CONPOTHUBJICHHUS
OJHOPOJHOTO MPOBOJHHMKA OT €ro JJIMHBI M IUIOMAAH IOMEPEYHOrO CEYEHHS.
VY ienbHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, NMapaieNbHOE, CMEIIAHHOE COCAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBiEHHBIX 3neKkTpuyeckux ueneil. [lpasuna Kupxroga.



PaGota snektpuueckoro Toka. 3akon Jxoynsa—Jlenna.

MOIIHOCTh 3JEKTPUYECKOr0 TOKa. TernoBas MOLIHOCTh, BbIAeNseMas Ha
pe3ucrTope.

J3JIC m BHYTpeHHEE CONpPOTUBICHUE MCTOYHMKA TOKAa. 3akoH Oma s
NOJIHOM  (3aMKHYTOM) JJEKTPUYECKOW 1emu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHHE.

KoHnaeHncarop B 11enu MOCTOSTHHOTO TOKA.

TexHuueckue yCTpONCTBA U TEXHOJOTHMYECKHME TPOLECCHI: aMIepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON IHEPTUH.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HAMPSIKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKAa OT HAMpPSKEHUS JJIS PE3UCTOPa,
JIaMIIbl HAKaJIMBAHUS U CBETOJMO/A.

3aBUCUMOCTh COMPOTUBICHUS MUJIUHIAPUUYECKUX TPOBOJHUKOB OT JIJIMHBI,
TUIOMIAAW TTOTIEPEUHOT0 CEUCHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHUS TIPH TOCTOSTHHOM
HaMPsHKCHUH.

[Tpsmoe n3mepenue DIC. KopoTkoe 3aMblkaHN€e ralbBaHUYECKOTO 3JIEMEHTA
1 OLICHKA BHYTPEHHEr0 CONPOTUBIICHHUS.

Cnoco0nl coeuHeHNs UCTOYHUKOB Toka, DJ[C Oarapei.

HccnenoBaHue pa3HOCTH MOTEHIMAJIOB MEXAY IMONIOCAMH UCTOYHHMKA TOKA
OT CHJIBI TOKA B LEIIH.

Yuenuueckuii 3kcnepumenm, nabopamopnuvie padomul, NpaKMUKyMm.

HccnenoBaHue CMEIIaHHOTO COETUHEHHS PE3UCTOPOB.

N3mepenne yneapHOro CONPOTUBIEHUS IPOBOIHUKOB.

HccnenoBaHue 3aBUCHUMOCTH CHWJIBI TOKAa OT HANpSOKEHUS IS JIAMIIbI
HaKaJIUBaHUS.

VBenuueHue npezaena u3MepeHus amnepmMeTpa (BoJbTMETpa).

N3mepenne 3/1C v BHYTPEHHETO CONPOTUBJICHUS HCTOYHUKA TOKA.

Uccnenoanue 3apucumoctu I/]C raabBaHMUECKOrO 3JIEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKAHHH.

HccrenoBanue pa3HOCTH MOTEHIMAIOB MEXAY IMONIOCAMH UCTOYHHMKA TOKA
OT CHJIbI TOKA B LETIH.

HccnaenoBanue 3aBUCMMOCTH TOJIE3HON MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pazniuunsvlx cpeoax.

OnekTpuyeckass MPOBOJAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DIEKTPOHHAs
OPOBOJUMOCTDh TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTHBICHUS METAIIOB OT
TEeMIIepaTyphl. CBepXnpoOBOJIUMOCTb.



DIEKTPUUECKUH TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX IMYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas U IpUMECHas IPOBOJAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—N-nepexosa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEKTPpUYECKUN TOK B JJIEKTPONMUTAX. DJIEKTPOJIUTHUYECKAs JHCCOLMAIIUS.
Onektposn3. 3akoubl Dapanes AJis FAEKTPOIU3A.

DneKkTpuueckuid TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Pasnuunble TUIIBI CAMOCTOATENIBHOTO pa3psaaa. Mounus. [1nazma.

TexHnueckue yCTpoOWCTBA M MNPAKTUUYECKOE NPUMEHEHHE. Tra3opa3psIHbIE
JaMIbl, BJIEKTPOHHO-JyuyeBass TpyOKa, TMOJYNPOBOJHUKOBBIE MPUOOPHI: JTHON,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMOJ], TajlbBaHUKA, papUHUPOBAHHE ME]H,
BBITUIABKA AJIFOMUHUSA, 3JIEKTPOHHAs MUKPOCKOIIHUS.

Jemoncmpayuu.

3aBUCUMOCTb CONIPOTHUBJIEHUS METAIJIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB DIEKTPOIUTOB.

3akonsl nekTponuza Papajes.

HckpoBo# pasps U IpOBOAUMMOCTb BO31yXa.

CpaBHEHME TPOBOIUMOCTH METAJUIOB U MOJIYIPOBOAHUKOB.

OnHOCTOPOHHSSA MPOBOAUMOCTD JUO/A.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaol, NPAKMUKYM.

Habntonenue snekTponusa.

N3mepenue 3apsaaa 0JTHOBAJIEHTHOI'O MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTHMBJIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEPaTypPHI.

CHaATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Du3nyeCKU MPAKTUKYM.

CrnocoObl u3MepeHust GU3NIECKUX BEIUYUH C UCIOJIb30BAHMEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEIbHBIC MOTPEITHOCTH U3MEPEHUN (HHU3MUECKUX BEITUYHH.
OueHka TpaHuUll MOTPEIIHOCTEMH.

[IpoBeneHre  KOCBEHHBIX H3MEpPEHHUHM, MCCIEAOBAHHM  3aBUCHUMOCTEU
(GU3NYECKUX BEJIWYHMH, MPOBEPKa MNPEIIOKCHHBIX THIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax  «YUCHUYECKUMH  OKCIEPUMEHT,
nabopaTopHbIE PabOTHI, MPAKTHUKYM).

Me:xnpeaMmeTHbIe CBS3H.

W3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10  kmacce
OCYIIECTBISETCS C YYETOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMAaTHKHU, OMOJIOTUU, XUMHUH, Teorpa( il ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, C6A3AHHbIE C USYUEHUEM MEMOO06 HAYYHO20
no3HanuA: sBIeHUE, HAy4dyHbId (akT, runore3a, (Qunmyeckas BeIWYUHA, 3aKOH,



TEOpHsl, HAOJIOJEHHE, HKCHEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, W3MEPEHHUE,
HOTPEIIHOCTH U3MEPEHU M, U3MEPUTENbHbIE TPUOOPHI, UPpoBas 1ad0paTopusl.

Mamemamuxa: peuieHue CUCTeMbl ypaBHeHMH. JluHelHas QyHKuMA,
napaOouna, runepbona, ux rpadpuku u coiictBa. TpuroHomerpuueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
BekTopsl U UX MPOEKIUU HA OCH KOOPJAUHAT, CIOKEHUE BEKTOPOB.

Buonozua: mexannueckoe JIBHKEHUE B KUBOW mpupojae, nupdysus, ocMoc,
TEII00OOMEH JKMBBIX OPraHHU3MOB, TEIJIOBOE 3arpsA3HEHHME OKPYKAIOIIeH cpeisl,
yTuinu3anuss OHMOOPraHWYECKOTO TOIJIMBA JJs BBIPAOOTKH  «TEIIOBOM» U
AIIEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSHKEHHUE U KAWIUIIpHBIE SBJICHUS B IPUPO/IE,
JJIEKTPUYECKUE SABJICHUS B dKUBOM NPUPOJIE.

Xumun: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJb BELIECTBA, MOJSpHAs Macca, IOJyYeHUE HAHOMATepHUasoB, TEMJIOBBIE
CBOMCTBa TBEPABIX TeJ, )KUJIKOCTEH U Ta30B, )KUIKHE KPUCTAILIBI, dJIEKTPUUECKHE
CBOMCTBA METAJJIOB, NEKTPOJIUTHUECKAS AUCCOLMALUS, TallbBAHUKA, HJIEKTPOHHAS
MUKPOCKOIHS.

TI'eocpagpusa: BnaxxHOCTb BO31yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue JIBUKEHUH C UCIONb30BAHUEM MEXAHU3MOB,
y4€T CYXOro M OJKUIAKOTO TpPEHHS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUH
(KpOHIUTEHNH, peméTyaTrble KOHCTPYKLMHU), HCIOJb30BAHUE 3aKOHOB COXpaHEHMS
MEXaHWKH B TEXHHUKE (THPOCKOI, BOJOMET W JAPYTHUE), JBUTATEIb BHYTPEHHETO
cropaHusi, napoBas TypOHHa, ObITOBOI XOJIOAMIbHUK, KOHAUIIMOHEP, TEXHOIOIHH
MOJY4YEHHUS COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE HAaHOMAaTEpUAlOB, WU
HaHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3all[UTa, 3a3€MJIEHHE 3JIEKTPONnpHOOpOB,
ra3opaspsiHble JaMIIbl, IOJIYIPOBOJAHUKOBbIE IPUOOPHI, TadbBaHUKA.

11 KIACC

Pa3zgen 4. DiieKTpoAMHAMMKA.

Tema 4. Maznummnoe noae.

B3anmoneicTBue TMOCTOSHHBIX MAarHUTOB M INPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarmutHOM wuHAYKUMH. [IpuHOMD cynepno3uuuu
MarHUTHBIX MMOJIeH. JIMHMKM MarHUTHOW MHAYKIIUU.

MaruuTHoOe moje NPOBOJHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OmeiT Dpcrea.

Cuna AMmepa, €€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HanmpaBJeHUE U MOAYJb. [IBUkKEHUE 3apsHKEHHOM YacTUIIbI
B OJJHOPOJTHOM MarHuTHOM ToJie. Pabota cunsl Jlopena.

MaruutHoe noJie B Bemecte. DeppoMarHeTky, napa- u JuaMarHeTUKH.



TexHuueckue YCTpOfICTBa AU TCXHOJOTHYCCKHUEC IIPONECChI. IIPUMCHCHUC

MOCTOSIHHBIX MAarHuToB, 3JEKTPOMATrHUTOB, TECTEeP-MYJIbTUMETP,
ANEKTPOJBUTaTeNb IKOOU, YCKOPUTEIH SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHM  MHAYKUMM ~ MArHATHOrO  MOJS  MOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHuil MarHMTHOM MHAYKIIMYU MOJA AJIUHHOTO NPSMOro MPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOI'O TPOBOJHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBre JByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHI1a Ha HOHBI AJIEKTPOJINTA.

HabGnronenue nBuKeHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[MpunHIUI JeUCTBUS 3JEKTPOU3IMEPUTEIIHLHOTO npubopa
MarHUTOARIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomaol, NPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJIS MOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue necTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl AMrepa.

W3yuyeHune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHAYKIMU Ha OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYuUA.

SBieHME DBIEKTPOMArHUTHOM WHAYKIUHU. [IOTOK BEKTOpa MarHUTHOM
uaaykiuu. JOJC wHAyKnuM. 3aKoH 2JIEKTPOMAarHuTHOM wuHAYKuuU Dapajes.
Buxpesoe anexkrpuueckoe nojue. Toku Dyko.

OJC uHAYKIMU B NPOBOJHHKE, JBUXKYIIEMCS B OZHOPOAHOM MarHUTHOM
noJe.

[IpaBuno Jlenna.

WuayktuBHOCTh. KaTymika HMHIYKTUBHOCTHM B II€NU IOCTOSHHOTO TOKA.
SBnenue camouHaykiuu. IJIC caMOMHIYKIUH.

DHeprusi MarHUTHOTO MOJIS KaTYLIKH C TOKOM.

DNeKTpOMarHuTHoOE MoJIe.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHl: HWHAYKIHOHHAS
neYb, COJEHOM, 3allUTa OT 3JICKTPU3ALUU TeJ MPHU JBUKEHUHU B MATHUTHOM I0JIE
3emiiu.

Jlemoncmpauuu.

Habntonenue sBieHUs 3IEKTPOMArHUTHOM MHAYKIUU.

Uccnenoanue 3aucumoctd IJC HMHAYKIUMU OT CKOPOCTH HM3MEHEHHS
MarHuTHOTO MOTOKA.



IIpaBuino Jlenna.

[Tagenue MaruuTa B alfOMUHUEBOM (MeIHOM) TpyOe.

SIBneHne CaMOMHIYKIUY.

Hccnenoanue 3apucumMoctd 3/1C caMOMHIYKIMHM OT CKOPOCTH M3MEHEHHS
CWJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomaol, nPAKMUKYM.

HccnenoBanue siBACHUS IEKTPOMArHUTHONW UHAYKIUH.

Onpenenenne MHAYKIIMU BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue siBIEHUS CAMOWHIYKIUH.

CO6opka MojeNnu 3eKTPOMarHuTHOTO F'eHepaTopa.

Pa3nen 5. Kosie6anus U BOJIHBI.

Tema 1. Mexanuueckue konedanus.

Koneb6atenbnas cucrema. CBoOOIHBIE KOTEOAHNUS.

['apmonnueckue kosieObanus. KuHemMaTtnueckoe W AUHAMUYECKOE OIMCAHUE.
DHepreTuyeckoe omucaHue (3aKOH COXPaHEHHS MEXaHMYeCKO# sHepruu). Buion
JMHAMUYECKOT'0 OMHUCAHUS TAPMOHMYECKUX KOJEOAHUN M3 MX DHEPreTHYECKOro M
KMHEMATUYECKOTO OMUCAHUS.

Amnnutyna u ¢asza xonebanuit. CBA3b aMIUTUTYIBl KOJeOAHUN HCXOTHON
BEJMYMHBI C AMIUIUTYJaMU KoJieOaHUM €€ CKOPOCTH M YCKOPEHHUS.

[Tepmon um wyactora konebGanuit. Ilepmom manbix CBOOOIHBIX KoJjeOaHUM
MaTeMaTUYeCKoro MasTHuKa. I[lepuos CBOOOAHBIX KoJeOaHUN TPYNKUHHOTO
MasATHHKA.

[Tonstue o 3aTyxaronux koysebanusx. BeiHy)K1eHHbIE KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIE0aHUS.

TexHuueckue ycTpoucTBa M TEXHOJOTHMUYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuck K0Jae0aTeabHOTO JABHKCHHS.

HaGntonenne HE3aBUCHUMOCTH MEPHOA MalbIX KoieOaHUW Tpy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxammux KojaeOaHul U 3aBUCIMOCTHU MEPHOJ1a CBOOOTHBIX
KOJIeOaHUI OT COMPOTUBIICHHUS.

HccnenoBanue komeOaHWi Tpy3a HAa MACCHBHOW TMPYXKHHE C IIEJBIO
dbopMupoBanus peCTaBICHUI 00 MIeaTbHON MO PYKMHHOTO MasTHHUKA.

3aKOH COXpaHEHUS YHEPTUH MPU KOJEOAHUIX TPy3a HA TIPYKUHE.

HccrnenoBanue BEIHYXICHHBIX KOJICOAHUH.

HaGnronenue pezonanca.

Yuenuueckuii 3kcnepumenm, nadopamopnuie padomaol, RPAKMUKYM.



W3mepenue mnepuoja CBOOOAHBIX KOJEOAHUH HUTAHOTO U TNPYKUHHOTO
MasTHUKOB.

N3ydeHue 3aKkOHOB JABMXKEHUS TeJa B X0€ KoJeOaHUI Ha yIPYroM MOJBECE.

N3yueHue NBUKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpazoBaHue YHEPTUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/Ibl 3aTyXalOMUX KOJIeOaHUM.

HccnenoBanue BbIHY X ACHHBIX KOJI€OaHUM.

Tema 2. dnekmpomaznumusle Koneoanus.

KonebGatenbubiii koHTYyp. CBOOOJHBIE DIIEKTPOMAarHWTHBIE KoJieOaHUS B
uaearbHoM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMILTUTY[bI
3apsija KOHJAEHCAToOpa ¢ aMIUTUTYAO0W CUJIbl TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs YHEPrUU B UACAILHOM Koje0aTelbHOM KOHTYpE.

3aryxaromue ANEKTPOMArHUTHbIE KoJeOaHus. BreinyxieHHbBIC
AJIICKTPOMArHUTHBIE KOJIEOaHNUS.

[TepemenHbIi  TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJIHOE H
ACHCTBYIONIEE 3HAYEHUE CHJIBI TOKA W HANPSDKEHHA TpU pa3iudyHod (dopme
3aBHUCHUMOCTH NIEPEMEHHOI'0 TOKa OT BPEMEHH.

CuHycouJanpHbBI TIepeMeHHBI TOK. Pe3ucrop, KoHAEHCATOp M KaTyllika
MHAYKTUBHOCTH B LIENIM CHHYCOMIAJIBHOIO NMEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHUI.

WUneansubiii  Tpancpopmarop. I[IpomsBojactBo, mepenauya u mnotpedieHue
ANEKTPUYECKON IHEPTUH.

DKOJIOTHUECKUE PUCKU TpU TNPOU3BOACTBE dieKTposHepruu. Kynbrypa
UCIIOJIb30BAHMS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KUZHMU.

TexHuueckue ycTpoOMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: JIEKTPUUECKHUM
3BOHOK, T€HEpaTOp MEPEMEHHOT 0 TOKA, TUHUHU 3JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOIHBIC STIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHCHMOCTH YaCTOTHI CBOOOTHBIX KOJNIEOAHUN OT HHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcmorpaMMsbl 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eHepaTop HE3aTyXaOIMKUX NEKTPOMATHUTHBIX KOJIeOaHUH.

Mojenb 3eKTPOMarHuTHOTO T€HepaTopa.

BreinyxaeHHbBIC CHHYCOUIaTbHBIE KOJICOAHMS.

Pe3ucrop, karymka MHAYKTUBHOCTH U KOHJEHCATOP B IE€NU MEPEMEHHOTO
TOKA.

Pe3oHanc mpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOPa, KaTYIIKH
UHIYKTUBHOCTH U KOHJAEHCATOpA.

VYeTpoiicTBO ¥ MPUHIUT JEHCTBUS TpaHCcPopMaTopa.



Monenps TMHUM 3IEKTpONEpeaayn.

Yuenuueckuii skcnepumenm, nadopamopusie pabomaul, npaKmMuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanue mnepeMEHHOro TOKAa 4Yepe3 MOCIeAO0BAaTENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTYLIKY U PE3UCTOP.

HaOntonenue 3neKTpoMarHuTHOI'O pe30HaHCca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B I[N MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHDbI.

MexaHnyeckue BOJIHBI, YCJOBHS HMX pacrnpocTtpaHeHus. llomepeunbie U
OpoAoJbHbIe BOJNHBL. [lepuoa, cKOpocTh pacmpoCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)K€HUE, MpelloMIIeHHE, HHTeppepeHuus U
AU paKIus.

3Byk. CxopocTh 3ByKa. ['poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH CPEIbl.

DJeKTPOMAarHUTHBIE BOJIHBI. YCIOBUS M3JTyYEHUS DJIEKTPOMATHUTHBIX BOJH.
B3aumnas opueHTaIusl BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:  OTpPaXKEHHE,  MpPEIOMIICHHE,
noJisipusanus, uaTephepeHnus u 1udpaxius.

[IIkana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAMOCBS3Y U TeNeBUaeHUS. Paquonokanus.

DJEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpelibl.

Texnuueckue ycTpoiicTBA M TNPAKTUYECKOE TNPUMEHEHHE. MY3bIKaJIbHBIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neus,
yIABTPa3BYKOBas TUArHOCTUKA B TEXHUKE M MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacIpOCTPAHEHHE MOTIEPEUHBIX U TPOJOIBHBIX BOJH.

Koneb6mromeecs Teno kKak MCTOYHUK 3BYKa.

3aBHCUMOCTH JUIMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

HaGntonenue oTpakeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nateppepeHnnu u 1udpakin MEXaHUIECKUX BOJH.

AKyCTHYECKUH PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

Habntonenue cBA3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTUTYIOW M
9aCTOTOM KOJEOAHHIA.

Hccnenoanue CBOMCTB  3JEKTPOMAarHUTHBIX  BOJH: OTpaXeHHE,
IpeNoOMIICHHE, MOJSpu3anus, U pakius, nHTepdepeHITHs.

OOHapyxeHue UHPPAKPACHOTO U YIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomaul, npaKmMuKym.



N3ydenue napamMeTpoB 3BYKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMonrHeHOE pacpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu cera.
TodeuHbIN HICTOUHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxkeHUs cpeTa. [locTpoenune nzobpakeHuil B
mwiockoM 3epkaine. Chepuueckue 3epkana.

[Tpenomnenue cBera. 3aKOHBI IpeIOMIIEHUs cBeTa. AOCONIOTHBIN MOKAa3aTeb
npesnoMiieHuss. OTHOCUTENbHBIN MMOKa3aTelb npeaomieHus. [IocTOSHCTBO 4acTOTHI
CBETAa M COOTHOLIEHHME JUIMH BOJH INPHU NEPEXOAE MOHOXPOMAaTHUYECKOIO CBETA
4yepe3 TpPaHully pa3fiena JByX ONTUYECKUX Cpe.

Xon nyueir B mpusme. Jucnepcusi ceera. ClloKHBIM cocTaB 0ellioro cBeTa.
[IBeT.

[TonHoe BHyTpeHHee oTpakeHHe. [IpeaenabHbIil YyroJl MOJHOr0 BHYTPEHHETO
OTPAKEHMUS.

CoOuparomue W pacceuBaromue JuH3bL. ToHkas sauH3a. DokycHoe
paccTosiHMEe M ONTHYECKas Cuja TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
paccTOsiHUs TOHKOM cdepuyeckoi JUH3bI OT €€ IeOMETPUU U OTHOCHTEIHHOTO
HoKa3areisd MpeaoMICHUS.

@®opmyJia TOHKOH JMH3BL. YBEIUYEHUE, JaBAEMOE JIUH3OM.

Xoxa Inyda, MPOMIEANIErO JHMH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontuueckoil ocu. IlocTpoeHwe u300pakeHUH TOYKHM U OTpe3ka NpsAMOMl B
coOMparomMX U PacCeUBAIOMIMX JTMH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromias cnocodHocTh. ['Ma3z kak onruyeckas
cCUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHUKH.

BonnoBas ontuka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBus HaOMIOAECHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTep(epeHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HWCTOYHUKOB. lIpumepsl kiaccuueckux
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakmus ceta. [AudpakumonHas pemérka. YcioBue HaOIOIECHUS
[JIABHBIX ~MAaKCUMyMOB IpPU  MAaJ€HUM MOHOXPOMATHYECKOrO CBeTa Ha
TP PAKIIUOHHYIO PEHIETKY.

[Tonspusanusa ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMUYECKME TPOLECCHI. OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHKPOCKOI, MPOCKIIMOHHBIN ammapaT, MPOCBETICHHUE
OTITUKH, BOJJOKOHHAS ONTHKA, TUGPAKIINOHHAS PEmETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBaHue MpenoMIIEHHS CBETA.

HabntoneHue momHOro BHYTpEHHEro oTpaxeHus. Mojiens CBeTOBO/IA.

HccnenoBanme Xoxa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOINApaJIENbHYIO
NJACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300pakeHMil B IMH3aX.

Monenun MUKpPOCKOTIA, TEIECKOTIA.

Hab6ntonenue natepdepeHnnn crera.

HaGntonenue 1BeToB TOHKUX MIIEHOK.

Hab6nronenue nudpakimu ceera.

N3yuenne nudpakiinOHHON pelIETKY.

HaGnronenue 1udpakinoHHOro CreKTpa.

HaGnronenue qucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue noasIPOUAOB AJIsl U3YUCHUSI MEXAaHUUYECKUX HAMPSHKCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, NPAKMUKYM.

N3mepenne mokaszaTtess NpeioMICHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO pacCTOSIHUS OT BemlecTBa (Ha
npuMepe KUJIKUX JUH3).

H3mepenue GoKycHOr0 pacCTOSTHUS PacCEUBAIOIINX JIMH3.

[TonyueHnue n300pa’keHust B CUCTEME U3 MJIOCKOTO 3e€pKajia U JIUH3HI.

[TonyueHnue n300pa>keHust B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CHCTEM.

HaGmronenue nudpaxkuuu, uaTepEpeHIInN U MOJIIpU3alNY CBETA.

W3yuyeHue nonsipu3alnuy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUAJIEKTPUKA.

N3ydenne unrepdepeHIum J1a3epHOTO U3TYUSHHS Ha JBYX IIETX.

HabGmronenue nqucnepcun.

HabGnronenue u nccnegoBanue qudpakimOHHOTO CIEKTpa.

N3mepenune MIMHbBI CBETOBOM BOJIHBI.

[TonyueHue cmekTpa M3ITy4YEHUS CBETOJMOMAA TPU MOMOIIHU AU PAKITMOHHON
PEUIETKU.

Pa3nes 6. OcHOBBI crieHANBLHOI TEOPUH OTHOCUTEJIHLHOCTH.

['panunpl OPUMEHUMOCTH  KIACCUYECKOM  MEXAHHUKH. [TocTynatel
CHEUHAIBHON TEOPUU OTHOCUTEIBHOCTH.

[TIpocTpancTBeHHO-BpeMeHHOM  uHTepBal. lIpeoOpasoBanus  JlopeHua.
VcnoBue mnpuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeAJICHHE
BPEMEHU U COKPAIIECHUE JIJINHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBsi3b Macchl € DHEPrUEH U UMIYJIbCOM PEJISTUBUCTCKOM YaCTUIbl. JHEPrus
MOKOS.



TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOLECCHI: CIIyTHUKOBbIE
OPUEMHUKY, YCKOPUTEIU 3apsKEHHBIX YaCTHII.

Vd4eHn4YecKkuil 3KCIepUMEHT, 1a00paTopHbie padOThl, MPAKTUKY M.

OmpeneneHue HUMIYJIbca © JHEPrHMH  PEISATUBUCTCKMX dacTull (o
(dororpadusiM TPEKOB 3apsHKEHHBIX YACTHI] B MATHUTHOM T10J1€).

Pa3nen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynapho-6011080i Oyanusm.

PaBHOBecHOE TerioBOe M3iMydeHUe (M3IydeHHE aOCOJTIOTHO UYEPHOTO Telia).
3akoH cmenieHust Buna. I'mnore3a I[lnanka o kBaHTax.

®oToHBI. JHEPrUs U UMITYJIbC (HOTOHA.

®oroapdext. Onbitel A. I'. CroneroBa. 3akonsl Gorodrddexra. YpaBHeHUE
Onnureitna ans porosrddexra. «Kpacnas rpanuna» porosdpdexra.

JlaBienue cBeta (B 4YAaCTHOCTH, [aBJICHHE CBeTa Ha  abOCOJIOTHO
MOJIONIAIONIYI0 M a0COJMIOTHO OTpaxaromyto mnoBepxHocTh). OmbiTer II. H.
JleGenena.

BonHoBsle cBoyicTBa yactull. BonHbl ge bpouns. JInuna BosHbsl ne bpouns u
pazMepbl 0o0ylacTH  JIOKanu3aluu JABWXKYIehcs vacTuibl. KopmyckynspHo-
BOJIHOBOU nyanu3Mm. udpakius 31eKTpOHOB Ha KpUCTaJUIaXx.

Crnenuduka mzmepenuit B Mukpomupe. COOTHOIIEHHS HEOINpenenéHHOCTe !
['eitzendepra.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCHI: CIIEKTPOMETP,
dorosnement, (GHOTOAATYMK, TYHHEIbHBIM MHKPOCKOI, COJHEuHas OaTapes,
CBETOAMO/I.

Jemoncmpayuu.

®o103¢hPeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETo (GoTodddekTa.

HccnenoBaHue  3aBUCUMOCTH  CONPOTHUBIICHHS  MOJYIPOBOJHHKOB  OT
OCBELIEHHOCTH.

Ceeroauon.

Conneynas 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomaul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne noctosinHoi [lnanka Ha ocHOBe uccinenoBanus pororddexra.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Ye€pe3 CBETOAMOJ OT HAPSKEHUS.

Tema 2. duzuka amoma.

OneITHl MO UCCIENOBAHUIO CTpoeHUs aroMa. [lmanerapHas Mojenb aroma
Peszepdopna.

[Toctynarel bopa. M3nyuenue u noriyonieHue (OTOHOB MpPH MEpPexojie aToma
C OJTHOTO YPOBHS HEPTUH HA JPYTOH.



Bunbl cnektpoB. CeKTp ypoBHEN DHEPTUHM aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JIydyeHHE cBeTa. Jlaszep.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaIbHbBIN
aHaau3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIH KOMITBIOTE.

Jemoncmpayuu.

Monaens onbita Pezepdopaa.

HaOntonenue nuHeiyaThiX CIEKTPOB.

Y CTpONCTBO U ACUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenne AIMHBI BOJHBI JTA3€PHOTO U3TYUCHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaul, RPAKMUKYM.

HabGnronenue nuHeRyaToro crnekTpa.

HccnenoBanue cnekTpa pa3pekeHHOr0 aTOMAapHOTO BOJOPOAA U U3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Duzuka amomnozo A0pa u I31eMeHMApPHLIX YACHMUY,.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3orormsl.

PagunoaktuBHOCTh. Anbda-pacnag. ODIEKTPOHHBIM M TMO3UTPOHHBIN Oera-
pacnan. 'aMMma-usnydeHue.

3aKOH pPaJMOAaKTUBHOIO pacmnajaa. PaauoakTUBHBIE H30TONBI B HPHUPOJE.
CBoiicTBa HMOHU3HMPYIOIIETO H3JIy4YeHHs. BiusHHe pagMOaKTUBHOCTH Ha >KHBBIE
opranu3mel. EctecTBennblil pon nznydenus. Jlozumerpusi.

OHeprus CBs3U HYKJIOHOB B Aape. SAnepusie cuibl. Jedekt macco sapa.

Snepubie peakuuu. Jleaenue u cuutes suep. Anepuoie peaktopsl. [IpodieMsl
YIPABISIEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJIOTMUECKUE AaCIEKThl Pa3BUTHUSA
SAIEPHOM SHEPTETUKHU.

Metoabl perucTpalvy U UCCIAEJOBAHNS YJIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTAIbHbIE B3aUMOJACUCTBHUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[Tpencrasnenue o CtangapTHO Mojaenu. KBapKk-riitooHHas MOJIENb aJpOHOB.

duzuka 3a npenenamu CrtaHmapTHod Mojenu. TémHas Matepus ¥ TEMHas
SHEPIUsl.

EnunctBO huzmueckoit KapTUHBI MHPA.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHblii peakTop, TEpPMOSIEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAS TOMOTpad us.

Yuenuueckuit sxkcnepumenm, n1adopamopuvie padbomaul, npaKmMuKym.

HccnenoBanue TpekoB 9acTull (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (POHA C MCTIOIB30BAHUEM JTO3UMETPA.

N3yuenue norionieHus: 0eTa-4acTull aJlOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMHHU U ACTPOPUBUKH.



Jransl pa3BUTHS acTpoHOMUU. [IpuknagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. IIpUMEHUMOCTh 3aKOHOB (U3UKU JAJd OOBACHEHUS MPUPOJIBI
KOCMHUYECKHX 00BHEKTOB.

Meroapl acTpoHOMHYECKHX HccaeaoBaHUU. COBPEMEHHBIE ONTHYECKUE
TEJECKOIbI, paIUOTEIECKOIbI, BHEaTMOC(hEepHAs aCTPOHOMMHUSI.

Bun 3é3nnoro neba. Co3Be3aus, spkue 3BE3NBI, IUIAHETHI, UX BHUIAMMOE
JIBUKECHUE.

ConHeuHas cucrema.

Connue. Conneynasa akTuBHOCTb. McTounuk sneprun CosHIa U 3BE3 .

3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CreKTpaJbHbIA KJIacc —
CBETHUMOCTBH». 3BE3/Ibl TJABHOW MOCIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJABHOM TMOCIENOBAaTENbHOCTH. BHYTpeHHee cTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boitonuu ConHLA U
3BE3]1. JTaIbl )KU3HU 3BE3].

Mneunsiii Ilyts — Hama [anaktuka. Ilonoxenue u aBuwxenue ColiHIIA B
lanaktuke. Tunsl ranakTuk. PagmoranakTuku u KBazapbl. YEpHbBIE IBIPHI B SAPAX
raJaKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa66ma. Pazberanue ramakTuk.
Teopus bonpuioro B3peiBa. PEIMKTOBOE U3ITyUECHUE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménusie npoOaemMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

HaGntonenus 3BE€3aHOro Heba HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUN /I ONpeAesIeHUs MOJ0KEeHUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBepHOro mnojymiapus U SpKHe
3BE3/IHI.

HaGmionenuss B Teneckonm JIyHBI, TMJIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOILICHHU.

POu3nvecKu NPAKTUKYM.

CnocoObl u3MepeHusi GU3NIECKUX BEIUYUH C UCIMOJB30BAHMEM aHAIOTOBBIX
U U(POBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIBIOTEPHBIX NATYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEIbHBIC MOTPEITHOCTH U3MEPEHUN (HHU3MUECKUX BEITUYHH.
OueHka rpaHull MOTPEIIHOCTEMH.

[IpoBeneHrE  KOCBEHHBIX H3MEPEHHMM, HCCIECIOBAaHUW  3aBUCUMOCTEM
(GU3NYECKUX BEIWYHMH, MPOBEPKa MPEIIOKEHHBIX THoTe3 (BeIOOp H3 pabdor,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3lenax  «YUYEHUYECKHM  JKCIIEPHUMEHT,
nabopaTopHbIE PabOTHI, MPAKTHUKYM).

O6o0maree MOBTOPEeHHE.



O0obmieHne U cucTeMaTu3alus COAEpKaHUS pa3liesioB Kypca «MexaHuka»,
«MounekynsapHas QU3MKa U TEPMOAMHAMHKA», «DIEeKTpoAuHamMuka», «KosebaHus
U BOJHBI», «OCHOBBI CHENUATBHONW TEOPUU OTHOCHUTENBHOCTH», «KBaHTOBas
¢uznka», «1eMEHTbl aCTPOHOMUU U ACTPOPUZHKI».

Ponp ¢Qu3uku u acTpoHOMHM B HIKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOW cepax NeATeNbHOCTH YElIOBEKa, POJib U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOM HAay4HOM KapTHHE MUpPA, 3HAYEHUE ONMUCATEIbHOM,
CUCTeMAaTU3UpYIOlEeH, OOBACHUTEIBHOM M  NPOTHOCTHYECKOW  (PyHKIUH
buznyeckoil Teopuu, posib GU3NUECKOl TeOpUH B GOPMUPOBAHUU MPEACTABICHHUH
0 ¢u3MYecKol KapTHHE MUpPA, MECTO (U3UYECKON KapTUHBI MHpa B 0OIIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEJCTABICHUI O IPUPOJIE.

Me:xnpeamMmeTHble CBI3H.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCA C YUYETOM COAEPHKATEIbHBIX MEKIPEAMETHBIX CBSI3€l C KypcaMu
MaTeMaTHKH, OMOIOr U, XUMUHU, Teorpaduu 1 TEXHOJIOTUH.

Mescnpeomemnoie nOHAMUA, C6A3ZAHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3nanuA: sBICHUE, HAY4YHBIA (akT, rumores3a, (u3uUeckas BeTUYMHA, 3aKOH,
Teopusi, HaOJIOJeHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJENlb, HU3MEpEHHeE,
MOTPEIIHOCTH U3MEPEHNH, U3MEpPUTENbHbIe TPUOOpHI, HUPpoBas JadbopaTopus.

Mamemamuka: pelmieHHEe CHUCTEMBl ypaBHEHHMHU. TpUroHOMETpUUYECKHE
(GyHKIIUU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. BEKTOpPBI M HMX NPOEKUHMH HA OCH KOOPIAMHAT, CIOKEHUE BEKTOPOB.
[TpousBonubie sneMeHTapHbIX GyHKIUNA. [Ipu3Hakum mogo0us TPEyroibHUKOB,
omnpejeeHue MI0IMAaN MIIOCKUX Guryp u o0béMa Tel.

Buonozua: snextpuueckue SBICHHS B JKUBOW MPUPOJAE, KojeOaTenbHbIe
IBWKECHUS B OJKMBOM NPUPOJE, DOSKOJOTHMYECKHE PUCKUM NPU IPOU3BOJICTBE
JNEKTPOIHEPIUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAKIIEeW  Cpelsl,
YJIBTPa3ByKOBas IUAardHOCTHKAa B MEAMIMHE, ONTHUYECKUE SBJICHHUS B JKUBOU
IpUpoJe.

Xumusa. CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIIINYECKAsA CTPYKTypa TBEPIABIX
TeJl, MEXaHuU3Mbl O0O0pa3oBaHMsA KPHUCTAJUIMUECKOW pEIIETKH, CIEKTPaIbHBIH
aHaJIN3.

I'eocpaghua: wmarHuTHbIE TONIOCA 3€MJIM, 3alleXU MAarHUTHBIX  PYI,
doTochEMKa 3eMHON MOBEPXHOCTH, cericMorpad.

Texnonocua. TpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
3NIeKTpoJBUTaTeNb SIK0OM, TeHepaTop MEPEeMEHHOr0 TOKAa, MHIYKIMOHHAs Ieyb,
JMHUMU DJJIEKTpoNepeaad, 3JIEKTPOABHUraTelb, pagap, paguolnpuéMHUK, TEIEBHU30D,
anteHHa, Ttenedon, CBYU-meub, yabTpa3BykoBas JAMArHOCTUKA B TEXHUKE,



HpOGK]_[I/IOHHHﬁ arrmapar, BOJIOKOHHAA OITHUKA, COJTHCUHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHASA OHCPIreTUKa U 9KOJOI MICCKUC aCIICKThI eé Pa3BUTHA.



I[TJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOIT'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATDI

JIMUHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUs yueOHoro mnpeamera «dDuzuka»
JOJIKHBI OTPaKaTh TOTOBHOCTh M CIOCOOHOCTh O0YYaIONUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TO3MLUEH JUYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OpUEHTAallMi, TIO3UTUBHBIX BHYTPEHHHUX  yOEXKJEHUH, COOTBETCTBYIOUIUX
TPAJIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBA, paCHIMPEHHE >XHU3HEHHOTO
OMbITA W ONBITA JEATEIHHOCTH B MPOLECCE Peaau3alid OCHOBHBIX HAIpaBICHUM
BOCIIUTATEIbHOU JIESITENbHOCTH, B TOM YUCJIE B YACTHU:

rPas’kJIaHCKOr0 BOCTIUTAHUSA:

e COOPMUPOBAHHOCTh TPaKJAAHCKON MO3UIIUKM O0YUAIOMIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOI'0 4JIEHA POCCUICKOT0 00IIECTBa;

e [IPUHATHUE TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX TYMAHHCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

*TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)XITaHCKOTO
oOmiecTBa, Yy4acTBOBaTh B CaMOYIpaBJeHHH B 00pa3oBaTelbHON
OpraHM3alNY;

e YMEHHE B3aUMOJECHUCTBOBATH C COLUAIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIUSAMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTAPHOM U BOJOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT 0 BOCIIUTAHUSA:

e c(hOPMUPOBAHHOCTH POCCUUCKOU IPaXJaHCKOM UJICHTUYHOCTH,
NaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHUXKECHUSIM
POCCHICKHX YUEHBIX B 00JIaCTH (U3MKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS !

o chOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

¢ CIOCOOHOCTh OIICHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OpPHEHTUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B ICATEIBHOCTH YYEHOTO;

e OCO3HAHHE JJUYHOTO BKJIa/la B IOCTPOEHUE YCTOMYMBOTO OyaYIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

¢3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYAs JCTETUKY HAY4YHOrO
TBOPUYECTBA, IpUCYIIEro PU3NUECKO HayKe.

TPYAOBOI0 BOCIIUTAHUSA:



e UHTEpPEC K pa3iauuHbiM cdepam mnpodecCHOHATBLHOU JeATEIbHOCTH, B TOM
YluClie CBA3AHHBIM ¢ (GU3UKOW M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BeIOOp OyAyiel npodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HCHHbBIC TLJIAHBI,

¢ TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO B 00JIaCTH
(U3UKU HA MPOTSHKCHUU BCEH KU3HMU.

IKOJIOTNYECKOr0 BOCTIMTAHUS:

e COOPMHUPOBAHHOCTh HKOJOTMYECKON KYyIbTYpbl, OCO3HaHUE TIJI00AIBHOIO
XapakTepa 3KOJIOTHYECKUX Mpo0ieMm;

e INIAHUPOBAHWE W OCYUIECTBJICHHUE JEUCTBHU B OKPYXKAKIIEH Cpele Ha
OCHOBE 3HAHUS IIeJIe YCTOMYMBOTO Pa3BUTHUS UEJIOBEUECTRA,;

e PACIIMPEHHUE OMNbITa JACATEIHHOCTH HSKOJOTMUECKON HANpaBJICHHOCTH Ha
OCHOBE UMEIONUXCS 3HAHUMU 10 (QU3UKE.

HEeHHOCTH HAYYHOI 0 MO3HAHUS:

e cOOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUIECKON HAYKH;

e OCO3HAHHME IICHHOCTH HAYYHOW JEATEIbHOCTH, T'OTOBHOCTH B MPOIECCE
U3ydeHUs: (U3UKU OCYHIECTBISATH MPOEKTHYI0 W HUCCIEI0BATEIBCKYIO
AeSITeIbHOCTh MHAMBUAYAIBHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3YJIbTATbBI

ITo3naBaTe/IbHbIe YHHBEPCAJbHBIE YUeOHbIE TeHCTBUS
ba3oBble JJornueckue aeicTBUA.
e CAMOCTOSITEILHO  (OpMYyNIHMpPOBaTH W aKTyaJlU3UPOBaATh  MpoOIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPEJICTATh 1NN JCATEILHOCTH, 3a7aBaTh MapaMeTpPhl W KPUTEPUU HUX
JIOCTHIKCHHUS,
eBBISIBJISITh  3aKOHOMEPHOCTH W NPOTUBOPEYUS B  PacCMATPUBAEMBIX
(GU3NIECKUX SBICHUSIX;
e pa3pabaThiBaTh IJIAH PEIICHHS TPOOJIEMBbI ¢ yU4ETOM aHalu3a MMEIONUXCS
MAaTEPUAIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;
eBHOCUTb KOPPEKTHUBBI B  JEATEIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pE3yJIbTATOB LIEJISAM, OIIEHUBATh PUCKH MOCJEACTBUN AEATEIbHOCTH;
¢ KOODJIUHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBUAX PEAIbHOrO,
BUPTYaJIBHOTO M1 KOMOMHUPOBAHHOTO B3aHUMOJICHCTBUS;
e Pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUHU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHE T€iiCTBUA.

¢ BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHUAMU W METOJAMU
(puznueckoil HayKu;



e BJIQJICTh HABBIKAMHU y4EOHO-UCCIIEAOBATEIBCKON W IPOSKTHON MEATETHLHOCTH
B 007aCTU (PU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOWCKY  METOJOB  peIIeHHs  3amad  (U3MUECKOrOo  COJIepKaHUf,
NPUMCHECHHIO PAa3JIMYHBIX METOIOB IMO3HAHMS;

eBIIAJICTh BHUJAMHU JEATEIBHOCTH [0 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUI0 U IPUMCHCHHUIO B PA3IUYHBIX YUEOHBIX
CUTYaIlusX, B TOM 4YHCIIe TPU CO3MaHHHM y4EOHBIX TPOCKTOB B 00JIACTH
Gusuku;

¢ BEISBJIATh TPHYUHHO-CICJCTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTaTh THIOTE3y €€ pEIICHHWS, HaxOJuUTh AapryMEHTHl  JIJIs
J0Ka3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh MapaMmeTpbl U KPUTEPUU
pEIICHHUS;

e AHATM3UPOBATh TOJYYEHHBIC B XOJ€ pEHICHWS 3a7add PE3YJbTaThl,
KPUTHYECKH OI[CHUBATh MX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MCHCHHE B
HOBBIX YCJIOBHSIX;

eCTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3ajJa4yd B 00pa30BaTEIbHOU
JCSATCILHOCTH, B TOM YHCIIE IPH U3yYECHUU (DHU3UKU;

e JaBaTh OLICHKY HOBBIM CHTYAaIlUsM, OICHUBATh MPHUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HaHMA 10 (U3UKE B TMPAKTHUECKYI 001acTh
KU3HEEATEIIbHOCTH;

e YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIE UJICH, MTPEJIaraTh OPUTHHAIBHBIE MMOAX0/IbI M PEIICHNUS,;

e CTaBUTh POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

e BJIaJICTh HABBIKAMH TIOJyUYCHHsS HHPOpMAIUU (PU3UUECKOTO COJEpKaHUSI U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEILHO OCYIIECTBIATHh IIOHUCK,
aHaIW3, CHCTEMATH3allMI0 W HWHTEPHpeTanuio HWHPOPMAIUU Pa3InIHbIX
BUJIOB U ()OPM IIPEJICTABIICHHUS,

e OIICHUBATh JOCTOBEPHOCTh HH(OpMAITNH;

¢ ICIIOJIH30BATh  CpPEeACTBA HMH(MOPMAIMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJOTHMH B  PCIICHWH  KOTHWTHBHBIX, = KOMMYHHKATHUBHBIX U
OpPraHU3AIlMOHHBIX 3a7ad ¢ COOJoJeHHEM TpeOOBaHUN HSPrOHOMHUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PecypcocOepeKeHHs, NPABOBBIX H
TUYECKUX HOPM, HOPM HH(DOpMAIIMOHHOK 0€30TacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJEpXKaHUSA B Pa3IUIHBIX (GopmaTax ¢
yu4€TOM Ha3HAYCHUS WHPOPMAIMU M IICJICBOM ayJUTOPHH, BBEIOUpAs
ONTHMANBHYIO (POPMY IPEICTABICHUS U BH3yaTH3aIIHH.

KoMMyHHUKaTHBHBIE YHHBePCaJbHbIe Y4eOHbIe AelCTBHS:



e OCYIIECTBIIATh OOIIEHWE HAa Yypokax GU3UKK U BO BHE-YPOUHOU
JeSTEeIbHOCTH,

epacro3HaBaTh MNPEANOCHUIKA KOH(MIUKTHBIX CUTyalldd W  CMAT4aTh
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U WHIUBUIYATbHOU
paboThI;

e BHIOMpATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHM C Y4ETOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO YjeHa KOJIICKTUBA,

e IPUHUMATHh II€IM COBMECTHOW  JI€ATECJIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATh JACHCTBUA TO0 €€ JOCTH)KCHHUIO. COCTaBJATh IUIaH
JNEUCTBUM, pactpeleNaTh PoJid ¢ YYETOM MHEHUN y4aCTHHUKOB, 0OCYXJIATh
pe3ynbTaThl COBMECTHOU PabOTHI;

¢ OI[CHUBATh KAYECTBO CBOET0 BKJAJa M KaXJOro y4YacTHUKA KOMaHJIbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

eIpeJJIaraTh HOBBIE MPOEKTHI, OICHUBATH HJACH C TIO3UIUU HOBH3HBI,
OpUTHUHAJIBHOCTH, TPAKTUIECKONU 3HAUMMOCTH;

¢ OCYILIECTBIISITh MO3UTHUBHOE CTPATErMUECKOE IMOBEJECHUE B Pa3JIUYHBIX
CUTyallMsiX,  MOpPOSBIATH  TBOPYECTBO U  BOOOpaxkeHUe,  OBITH
UHUIMATUBHBIM.

PeryisiTuBHbIC yHUBeEpPCAJbHbIe YdeOHbIEe JeHCTBHSA
Camoopranuszanms:

e CAMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO NEATEIHLHOCTh B 00JIaCTH
(GU3MKKN U aCTPOHOMUH, BBISBIISTH MPOOJIEMBI, CTABUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3aa4H;

e CAMOCTOSITEJIbHO COCTABJIATh IUJIaH PEUICHUS PAaCUETHBIX M KayeCTBEHHBIX
3aja4, TUIaH BBIMIOJHEHHUS MPAKTHYECKON paboOThl ¢ y4€TOM HMMEIOMIHNXCS
pPECypCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOUYTECHHUH;

e 1aBAaTh OLIEHKY HOBBIM CUTYaIlHsIM;

e PACIIUPATH PAMKH y4E€OHOTO MPEAMETa Ha OCHOBE JTUYHBIX MPENNOYTCHHUIA;

eJICNIATh OCO3HAHHBIA BHIOOP, AapryMEeHTHpPOBATh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHHUE;

e OIICHUBATH TPUOOPETEHHBIH OIBIT;

¢ CIIOCOOCTBOBATh (HOPMHUPOBAHWUIO W TPOSBICHUIO JPYIUIUU B 00JIacTH
(GU3UKH, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA W KyIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTYalMsM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;
eBJIAJICTh HABBIKAMHU  [O3HABATENbHOM  pedJeKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM,
e CTIOJIH30BaTh MPUEMBI pedIEKCUH IS OLICHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBAaTh PUCKK U CBOECBPEMEHHO NPUHHMMATh PEIICHUSA MO UX
CHUKECHHUIO,
e IPUHUMATh MOTHBBI W apPryMEHTBHl JPYrUX I[PU aHAIMU3E PE3yJIbTATOB
NIeITEIbHOCTH,
e IPUHUMATH CeOsl, TOHUMAasi CBOU HEJOCTATKHU U IOCTOMHCTBRA,;
e IPUHUMATh MOTHBBI W apPryMEHTBHl JPYIUX I[PU aHAIMU3E PE3yJIbTATOB
NeITEJIbHOCTH,
e IPU3HABATH CBOE MPABO M MPABO APYrUX HA OMIHOKH.
B mpouecce moctukeHHs JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MIPOTPAMMBI IO
buszuke I YpOBHS CpeAHEro oOmero o0pa3oBaHUS Yy  OOydYaroIIUXCs

COBEPILIEHCTBYETCS AMOIMOHANIbHBIN UHTEJICKT, peAnoararuui
c(OpPMUPOBAHHOCTb:
e CAMOCO3HaHMUS, BKJTIOYAIOIIETO CMOCOOHOCTh OHUMATh CBOE

IMOILIMOHAIBHOE COCTOSHHUE, BUIETh HANpABIEHUS Pa3BUTHS COOCTBEHHOMN
AMOIMOHATBHOU cdephl, OBITh YBEPEHHBIM B Ce0€;

e CAMOPETYJIUPOBAHMS, BKIIOUYAIOIIET0 CAaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCS K
IMOLIMOHANBHBIM W3MEHEHUSM M TPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHUBAIIMHU, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO LETH U
ycrexy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHE AEWCTBOBATH, MUCXOJS U3
CBOMX BO3MOKHOCTEH;

eOMMATUH,  BKIIOYAIONIEH  CMOCOOHOCTh  MOHUMATh  AMOILUOHAIHHOE
COCTOSIHUE JPYTHX, YYHMTHIBaTh €r0 NPHU OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

e COIMMANILHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIHOCOOHOCTH  BBICTPAMBaTh
OTHONICHHUS C JPYTMMH JIOJbMH, 3a00THTHCS, TPOSIBISATH HWHTEPEC U
pazpemarth KOH(IUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konny obyuenus B 10 knacce mpeameTHble pe3ylbTaThl Ha YriyOJEHHOM
YpOBHE JIOJKHBI OTpaxaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM!
e[IOHUMATh  pOJb (QU3UKM B  SKOHOMHYECKOH, TEXHOJOTHYECKOH,
JKOJIOTUYECKOW, COLMAIbHOM M JTHYECKOH cdepax JeATeabHOCTH
YeN0BeKa, POJib U MECTO (PU3UKH B COBPEMEHHOW HAy4yHOH KapTHHE MHUpa,
3HaY€HUE OIMUCATEIbHOM, CHCTEMATU3UPYIOIIEH, OOBACHUTEIbHOU H
OPOTHOCTUYECKOW  (QYHKUIUA  (U3UUECKOH TEOpUHM —  MEXaHHKH,
MOJICKYJISIDHOW (U3MKU M TEPMOJUHAMHUKH, POJb (U3UYECKOU TEOPUU B
(GopMHUpPOBaHUY TIPEACTABICHUN O PU3MUECKON KapTUHE MUPA;

e pa3MUYaTh YCJIOBHS MPUMEHUMOCTH MOeNe GU3MUECKUX Tell M MPOIECCOB
(aBNeHUIT): MHEpIMaIbHAs cHcTeMa OTcuéra, abCONIIOTHO TBEPHOE TEJoO,
MaTepHuaiibHas TOYKa, PaBHOYCKOPEHHOE ABUXKEHHUE, CBOOOJHOE MaJeHue,
abcomoTHO yrmpyras aedopmaius, aOCOMIOTHO yOpyroe u abCOTIOTHO
HEYNpyroe CTOJKHOBEHUS, MOJEIM Tra3za, JKUJAKOCTH U TBEPAOrO
(KpUCTAINIUYECKOTO) Tela, UAealbHbIN ra3, TOUCUHBIH 3aps1, OJHOPOJHOE
ANEKTPUUECKOE MOJIE;

epa3nuyaTh yCIOBHS (TpaHUIbI, OO0JACTH) NPUMEHUMOCTH (UZUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOIb30BAHUS YACTHBIX 3aKOHOB,;

e AHATM3UPOBATh U OOBACHATH MEXaHMYECKUE TMPOIECCHl U  SBICHUS,
MCTIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO IBUXKEHUS, (HOPMYJIbl KMHEMATHKH DPaBHOYCKOPEHHOIO
IBWKEHMs, mpeoOpa3zoBanus [amuies Ansg CKOPOCTH U TepeMelieHHUs,
3aKkoHbl HbIOTOHA, NOPUHIUI  OTHOCUTEIbHOCTHM ['anmunes, 3akoH
BCEMHUPHOTO TATOTEHHUS], 3aKOHBl COXPAHEHUS MMIYJbCa U MEXAaHUYECKOU
OHEpPruM, CBA3b PabOTHl CHUIBI C U3MEHEHHEM MEXaHUYECKOW HHEpruw,
yCIIOBUSI paBHOBECHs TBEPHOTrO Tella), MPU HSTOM HCIOJIb30BAThH
MaTeMaTU4eCKoe BbIPaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
NPUMEHUMOCTH (QU3MYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumies, BTOporo
U TPEThEro 3aKOHOB HpIOTOHA, 3aKOHOB COXpPaHEHUS HMIIyJbCca M
MEXaHMYECKON 3HEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

e AHATM3UPOBATh M OOBSACHATH TEIUIOBHIE MPOIECCHl W SBICHUS, UCIOIB3YS
ocHoBHble monoxeHuss MKT wu 3akoHbl MosekynsgpHOW (U3UKH U
TCPMOJMHAMUKN  (CBSA3h JABJICHWS WJEAJbHOIO Tra3a co CpeJHeH
KMHETUYECKON DJHEPrueil TEIUIOBOrO JBUKEHHS M KOHILIEHTPAUUel ero
MOJIEKYJ, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEHM KUHETUYECKOU
SHEPIruer TEIIOBOTO JABHKECHHUS €r0 4acTHUL, CBSA3b IABJIECHUSA UICATBbHOIO
raza C KOHIICHTpalMEd MOJIEKYJ W €ro TeMIepaTypod, ypaBHEHHE
MenneneeBa—Knaneiipona, mepBblii 3aKOH TEPMOJAMHAMHKHU, 3aKOH



COXpaHCHHs DHEPTMH B TEIUIOBBIX IpOIleccax), MPU 3TOM HCIOIb30BaATh
MaTeMaTU4eCKoe BBIPaXEHUE 3aKOHOB, YKa3bIBATh yCJIOBUSA
NpUMEHUMOCTH yYpaBHeHUsI MeHneneeBa—KnamneiipoHa;

e AHAJTU3UPOBATH U OOBSICHATDH ANEKTPUUECKUE SBICHUS, UCIIONb3YsI OCHOBHBIC
HOJIOXKCHUS W 3aKOHBI  JJICKTPOJAMHAMUKH  (3aKOH  COXpaHCHHUS
ANEKTPUIECKOT O 3apsna, 3aKOH KymnoHa, NOTEHIUAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJs, NPUHIMI CYNEPHO3ULHNU DIECKTPUUECKUX
MOJIEH, MPHU ATOM YKa3biBas YCIOBHS NPUMEHMMOCTU 3akoHa KymoHa, a
TAK)K€ MPAKTUYECKU BaXHbIE COOTHOLIEHMS: 3aKOHBI OMa s ydacTka
Henu M I8 3aMKHYTOM DJIEKTpUUYECKOW Ienu, 3akoH J[xoyns—JleHua,
npasuia Kupxroda, 3akonst Dapasest Uist 21EKTPOIN3a);

¢ OMUCHIBATh (DU3UYECKHE TPOIECCHl M SBJIEHUS, HUCIOJb3ysSd BEJIUYUHBI:
epeMeNIEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC T€Ja U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJI€HWE, TMOTEHUHAlIbHAd JHEPrus, KUHETUYECKas
SHEPrusi, MeXaHWdeckas JHeprusi, pabora CHIIBI, HEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, CHJIa TKECTH, CHJIa YHOPYTOCTH, CHJia TPEHHS, MOIIHOCTH,
DHEPrusi B3aWMOJEUCTBUS Teina C 3emiéid BOMM3M €€ TOBEPXHOCTH,
HEprus ynpyrod npepopManuu TNPYXKHHBL, KOJIHYECTBO  TEIJIOTHI,
abconroTHast TemIeparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSA
DHEpPrusi WACaTbHOTO OJHOATOMHOTO Ta3a, paboTa uAealbHOTO Tas3a,
OTHOCUTENIbHAs BJAXHOCTh Bo3ayxa, KIIJ[ wumeanpHOro TEMIOBOroO
IOBUTATEINS; AIEKTPUUECKOE MO0JIE, HANPSKEHHOCTh 3JEKTPUUYECKOrO IO,
HanpsDKEHHOCTh MMOJIS TOYEYHOrO 3apsija WiIu 3apshKeHHOro Imapa B
BaKyyM€ M B JUDJIEKTPHUKE, MOTEHUUAT 3JIEKTPOCTATHUYECKOTO MO,
pPa3HOCTh  MOTEHUMAJOB, JJEKTPOABWXKYIlas  CHia, CHIIa  TOKa,
HampspKEHUE, MOIIHOCTh TOKa, dJEeKTpuyYeckas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHBJIEHUE YYacTKa LENH C TMOCIEAOBATEIbHBIM U
MapajuieabHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS JIEKTPUUECKOrO MO
KOHJIEHCATOPa,;

¢ 00BACHATH OCOOCHHOCTH MPOTEKaHUSI (HU3NUECKUX SBICHUN. MEXaHUUECKOE
IBUKECHUE, TEIJIOBOE JBHKEHUE YACTHI] BEIIECTBA, TEILNIOBOEC PAaBHOBECHE,
OpoyHOBCKkOoe  nBKeHue, auddysus, ucnapeHwe, KUMEHUE U
KOHJIEHCAllUsl,  [JIaBJIE€HWE W  KpPUCTAJUIM3alUsl,  HANpaBJICHHOCTh
TEIJIONEPENAUYH, 3JEKTPU3ALUSA TeJ, SKBUIOTEHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOTHUKA,

e IPOBOJIUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHON (DU3MUECKON BEIMYHMHBI OT
APYrol C  UCIOJB30BAHMEM  MPAMBIX  M3MEPEHUW, MPU  ITOM
KOHCTPYUPOBAaTh YCTAHOBKY, (HUKCHPOBATh pe3yJbTaThl MOJTYyUYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUIE TpadukoB ¢ y4€ToMm



a0COJIIOTHBIX MOTPENIHOCTEN N3MEPEHH, JIeaTh BBIBOJBI IO Pe3yIbTaTaM
UCCIIeI0BAHUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYUH, TPU ITOM
BBIOMPATh ONTHUMAIBbHBIA METOA HM3MEpPEHUs, OICHUBATh a0COTIOTHBIC U
OTHOCHUTEJbHBIE TIOTPENIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

¢ IPOBOJIUTH OIBITH 1O MPOBEPKE MPEATOKEHHOW THUIOTE3bl: MIAHUPOBATH
IKCIEPUMEHT, COOUpATh IKCIIEPUMEHTATIBHYI0 YCTAaHOBKY, aHAIU3HPOBAThH
NOJy4YeHHbIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce NpeI0KEeHHOH
THIIOTE3HI;

e COONTIOIATH MpaBuia 0€30TMACHOTO TPYAa MPHU MPOBEACHUU HCCIICIOBAHUHI B
paMkax  y4eOHOTO  HKCIEpPHMEHTa,  MNpaKkTUKymMa W ydeOHO-
MCCIIEIOBATENILCKOM W TMPOEKTHON MAESITETbHOCTH C HCIHOJIh30BAHUEM
MU3MEPUTENbHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHMS;

epemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHOM ¥ HESIBHO 3aJaHHON
¢u3nueckoil MOJeNbI0: HAa OCHOBAaHWM aHajln3a YCJIOBUsS OOOCHOBHIBATH
BBIOOp (U3MYECKOW MOJenH, OTBeyalomed TpeboBaHUAM 3a1ayw,
NPUMEHATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  TIOCTYJAThI
¢u3MUecKuX TeOopHWil MpH HCIOJB30BAHHH MAaTEeMAaTHYCCKUX METOJIOB
peuIeHus 3a/1a4, IPOBOAUTH PAacu€Thl HA OCHOBAHUHM UMEIOIIUXCS JaHHBIX,
aHAJTM3MPOBATh PE3YNbTATHl M KOPPEKTHPOBATh METOIBl DPELICHUS C
y4€TOM MOJIy4YEHHBIX PE3YIIbTATOB;

e peIIaTh KayecTBEHHBIE 3a]auH, TPeOYIOIINe IPUMEHEHUS 3HaHUH U3 Pa3HbBIX
pa3nenoB Kypca (GU3MKM, a TakKe HHTErpaluyd 3HAHUH U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IETIOYKY PacCyKICHUI C OMOpO HA N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 GU3UYECKUE SBIICHMUS,

¢ HICTIOJIB30BATh  TEOPETUYECKUE 3HAHMUSA IS OOBSICHEHUS OCHOBHBIX
HOPUHIUIIOB PabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJOIMYECKUX MPOLIECCOB;

 IPUBOAUTH NMPUMEPHI BKIA/Ja POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(QHU3UKOB
B pa3BUTHE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAIOUIETO MHUDPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e AHAJIM3UPOBATH M OLEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JEATEeIbHOCTH 4YENOBEKa, CBS3aHHOW C (U3MYECKHMMM TpOIlecCaMu, C
MO3HULUN 3KOJOTUUECKON 0€30MacHOCTH, MPEACTABICHUI O pallOHAIbHOM
HOPUPOJIOTIONB30BAHUM, & TaKXKe€ Pa3yMHOM HCIOJIb30BAHUU JTOCTHKEHUN
HayKM M TEXHOJOTMH M JaidbHEHIIero pa3BUTUS 4YEIOBEYECKOTO
o0mIecTBa;



e IPUMEHATh PA3JIMYHBIE CIOCOOBI PaboThl ¢ HH(OpMaUedl (U3NYECKOro
COJEpKaHUS C HCIOJNb30BAHUEM COBPEMEHHBIX HMH()OPMALUMOHHBIX
TEXHOJOTMH, OpU 3TOM HCHOIb30BAaTh COBPEMEHHBbIE MH(POpPMaLMOHHBIE
TEXHOJOTMU U1 TOUCKA, MepepabOTKM M MpeabsABICHUS yd4yeOHOU H
HAyYHO-TONYJIAPHON MH(OPMALMK, CTPYKTYPUPOBAHUS U MHTEPIpPETALUU
UHPOpMAlLIMK, TMOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
AHAJIM3UPOBATHIIOIYYAEMYIO UHpOpMalLMIO M  OUEHHBATH €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOLIMXCSA 3HAHUM, TaKk U Ha OCHOBE
aHaJln3a UCTOYHHMKA UH(POpPMaLIUU;

¢ IPOSIBJIATD OpraHHu3alMOHHbIE " NI03HaBaTENbHbIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPUOOpeTEeHUs  HOBBIX 3HAaHUM B mpoluecce
BBITIOJIHEHUS TIPOEKTHBIX U yueOHO-HCCIeA0BaTeIbCKUX padoT;

epaboTaTh B TIpPYNIE C HUCHOJHEHUEM PA3JIMYHBIX COLMATBHBIX pOJIEH,
TUIAHUPOBATh PabOTy TPYMIbI, PAlIMOHATIBHO PACHPENEATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, a€KBATHO OIICHUBATh BKJIAJ KaXIOr0 W3
YYaCTHUKOB I'PYIIbI B pelIEHUE paccMaTpUBaeMoil MpoOeMbl;

e IPOSABIIATh MOTHBALMIO K Oyaymied npodeccuoHanbHON NEATEIbHOCTU IO
CHEeIHATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQuIs.

K xonmy oOyuyenuss B 11 knacce npenmerHbie pe3yiabTaThl Ha yriayOJI&€HHOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUIA!
 IOHUMATh POJIb GU3UKU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COlMaIbHOM
M ITHYECKOW cdepax NesTeNbHOCTH UYelIOBEeKa, poJib U MECTO (U3UKHU B
COBPEMEHHOW HAYYHOW KapTHHE MHUPA, POJb ACTPOHOMHUM B MPAKTHUECKOU
JESTENIbHOCTH YeJOBEKa W JajJbHEHIIeM HayYHO-TEXHUYECKOM pPa3BUTHUH,
3HAYCHHE OINHCATEIBHOW, CHUCTEMATU3UPYIONIEH, OOBICHUTEIBHON H
IPOTHOCTHYECKON (YHKIUN (HHU3UIECKONH TEOPUH — DIIEKTPOJUHAMHMKH,
CIEeIHATbHON TEOPHUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (DU3HKH, PpOJIb
¢u3ndeckoil Teopun B (HOPMHUPOBAHWUU TMPEACTABICHUNH O (GU3UUECKON
KapTUHE MHpPA, MeCTO (U3MYECKON KapTHHBI MHpa B O00ImeM psaay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUHN O IPUPOJIE;

e Pa3JIMUaTh YCJIOBUSA MPUMEHUMOCTH MOJENe (PU3NIECKUX TeN U MPOIECCOB
(SIBJIEHUIT): OJTHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIf,
rapMOHMYECKHEe KoieOaHus, MaTEeMaTHUYECKUU MAasTHUK, WACATbHBIN
OPYXUHHBIN MAasiITHUK, rapMOHHUYECKUE BOJIHBI, ujeanbHbIi
Koe0aTeTbHBIA KOHTYpP, TOHKAS JIMH3a, MOJIEJIel aTOMa, aTOMHOTO SApa U
KBAaHTOBOM MOJIC/IN CBETA;

epa3nuyaTh yCIOBHUS (TpaHUlbl, OO0JACTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TMOHMMAaTh BCeOOIIMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;



¢ QHANTM3UPOBATh M OOBSACHITH HJIEKTPOMATHUTHBIC IIPOIECCH ¥ SBICHMUS,
UCTIONIb3YSl OCHOBHBIC TOJOXKEHUS W 3aKOHBI JJIEKTPOJAWHAMHKU U
CIEIUATPHOW  TEOPHUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHCHHS
DIIEKTPUUECKOTO  3apsijaa, cwia Awmmepa, cwina Jlopenma, 3akoH
JNEKTPOMArHUTHOW  MHAyKUuM, npaBuino  Jlenma, cBa3p  OJ[C
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOH I[EMH CO CKOPOCTHIO
U3MEHEHUS ~ CHJIBl  TOKa,  IOCTYJIAaThl  CHEIHMaJbHOH  TEOpHUH
OTHOCHUTEIBHOCTH DIHINTEHHA);

* QHATTM3UPOBATh U OOBICHATH KBAHTOBBIC MPOLECCHI M SBJICHHUS, MCIOJB3YSI
MOJIOKEHUsST ~ KBAHTOBOW  (u3uku  (ypaBHeHHMe  DWHINTEHHA  JJIs
poroadpdexra, mnepBpid W  BTOpod moctynatel bopa, mnpuHIUN
COOTHOLIEHUS HeompeaenéHHocTe ['eii3endepra, 3aKOHBI COXpaHEHUS
3apsIOBOr0 ¥ MAcCOBOT'O YHCEN W SHEPTHU B SIEPHBIX PEAKIMIX, 3aKOH
paanoaKTHBHOIO pacaja);

¢ ONMUCHIBATh (U3UYECKHUE TMPOIECCHI M SBJCHUS, HCIOJNB3YsS BCIUUUHBI:
HaNpPsDKEHHOCTD AJICKTPUYECKOTO MOJIs, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJIs, pa3HOCTh MOTEHIIMAJOB, JJEKTPOABIKYIIAS CHJIA, HWHIYKIHS
MarHUTHOTO TIOJIsI, MAarHUTHBIA TOTOK, cuia AMIepa, UHAYKTUBHOCTb,
AIIEKTPOJBUKYINAS CHJIAa CAMOMHIYKIMHU, OJHEPrUsl MarHUTHOTO MOJS
MPOBOJHUKA C TOKOM, pPEISTHBUCTCKUN HUMIIYIbC, IIOJNHAS DHEPrus,
DHEPrusi TOKOS CBOOOJHOM 4YacTHIBI, SHEPrus W HUMOYJIbc (OTOHA,
MacCOBOE YHUCIIO U 3apsif SApa, YHEPTUS CBSI3U SAIPa;

¢ O0BSICHATH 0COOEHHOCTH POTEKAHUS puzmyeckux SIBJICHUH!
AIIEKTPOMArHUTHAS MHAYKLUS, CAMOMHAYKIUS, pe30HAHC, HHTEp(epeHnns
BOJH, JAu(pakuus, IUCIEpCHs, IMOJHOE BHYTPEHHEE OTpa)KeHHE,
orornekTpuueckuii 3pdext (boroaddekr), ampha- u OeTa-pacmambl
anep, ramMMma-u3inydeHue sjaep, (Qpusudeckue MPHUHIMIBL CIEKTPaIbHOTO
aHanu3a u paboTHI J1a3epa,

* OTIPENENIATh HANMpPaBICHHE WHIYKIIMA MAarHUTHOTO TOJS TMPOBOJHUKA C
TOKOM, CHJIBI Amrniepa u cuiibl JlopeHia;

o CTPOUTH U300 paXKEHUE, CO3/IaBAEMOE TUNIOCKUM 3€PKajOM, TOHKOW JTMH30M, U
PacCCUHUTBIBATH €TO XaPAKTEPUCTUKH;

e IPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKUE TIOHSATHS, TEOPHH U
3aKOHBI Ui aHamu3a W OOBSCHEHUS  (PU3HYECKHX  MPOIECCOB,
HNPOUCXOMSIINX B 3BE3MaX, B 3BE3AHBIX CHUCTEMax, B MEKIaJIAaKTHUECKOM
cpejie; ABMKEHUs HEOECHBIX Tell, SBOJMONNY 3BE3] 1 BeenenHoH;

e IPOBOAMTH HCCIENOBAaHME 3aBUCHMOCTEH  (QU3MUECKUX BEIUYHUH C
UCTIOJIb30BAaHMEM MPSAMBIX HM3MEpPEHHH, MpPU OTOM KOHCTPYHPOBAThH
YCTAaHOBKY, (UKCHPOBATh  pPE3yNbTAaThl  IIOJYYCHHOH  3aBHCUMOCTH



(Qu3nueckux BeIWYMH B BUAE TIpadukoB C y4y€ToM alOCONIOTHBIX
NOTPENIHOCTe  WM3MEpEeHMi, JenaTh  BBIBOABI 1O  pe3yjibTaraM
UCCIIeI0BAHUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYUH, TPU ITOM
BBIOMpPATh ONTHUMAIbHBII METOJ HW3MEpPEHHS, OIICHWBATh a0CONIOTHBIC H
OTHOCHUTEJBbHBIE TIOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

¢ IPOBOJIUTH OIBITH 10 MPOBEPKE MPEATOKEHHOW THIOTE3bl: UIAHHPOBATH
IKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAIbHYIO YCTaHOBKY, aHATU3UPOBATH
MONTYYCHHbIE PE3yJdbTaThl W JeNaTh BBIBOA O CTaTyce MPeIIOKEeHHOU
THIIOTE3HI;

¢ OTIMCHIBATH METO/IbI TOJIYYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHHIA;

e cOOMIOIATH TpaBuia 0€30MacHOr0 TPy/Aa MpH MPOBEJICHUH MCCIIETOBAaHHUH B
paMkKax  y4eOHOTO  HKCIEpPHMEHTa,  MNpaKkTUKymMa W ydeOHo-
MCCIIEIOBATEILCKOM W IMPOEKTHON MACSITETHbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOpHOro 000py10BaHNUS;

epemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHOM ¥ HESIBHO 3aJaHHON
¢u3nueckoil MoJeNbI0: Ha OCHOBAHWH AaHAlM3a YCIOBHUS BBIOWpATh
¢u3nueckne MOJENH, OTBEYAIIHME TPeOOBaHHUAM 3aJa4d, TPUMEHSATH
(GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAaThl (U3UUYECKUX TEOpUi
NpU  MCIOJB30BAHUM MaTEMaTHMYECKHUX METOAOB pEUIeHHs 3ajad,
NPOBOJUTH PAacUEThl HA OCHOBAHMM MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTHPOBATh METOJbl PEIICHUS C YYETOM IOJYYEHHBIX
pEe3yJIbTATOB;

e pelIaTh KaYECTBEHHBIE 3aJ1aul, TPEOYyIOINe NPUMEHEHHs 3HAHUN U3 Pa3HBIX
pa3nenoB Kypca (QU3MKH, a TaKKe€ HMHTErpalud 3HAHUH M3 JPYTUX
NPEAMETOB €CTECTBEHHO-HAYYHOr0 LHUKJA! BBICTpaUBaTh JIOTHYECKYIO
LIETOYKY pacCyXACHUN ¢ ONOpPOH HAa U3ydEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 GU3UICCKUE SBICHUS,

¢ UCTIOJIb30BaTh TEOPETHUYECKHE 3HAaHUSA AN OOBSICHEHHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJOTMYECKHUX MPOIIECCOB;

 IPUBOAUTH NMPUMEPHI BKIA/Ja POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(QHU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e AHAJIM3UPOBATh M OLEHUBATh MOCJIEACTBUS OBITOBOW M NMPOU3BOJCTBEHHON
AEATEeIbHOCTH YeJIOBEKa, CBA3aHHON C (U3WYECKUMHU MPOIECCaMM, C
MO3ULUN 3KOJOTHUECKON 0e30MacHOCTH, MPEACTaBICHUN O palMOHATbHOM
OPUPOJIOTIONB30BAHNM, & TaKXKE€ Pa3yMHOM HCIOJb30BAaHUM JOCTH)KEHUN



HAaYKM M TEXHOJOTUM Ul JAJIbHEUIIEr0 pa3sBUTUA YEIOBEUYECKOTO
o011ecTBa;

e IPUMEHATh PA3JIMYHBIE CHOCOOBl paboThl ¢ MHPopManuen (HU3NUECKOro
COJlepXaHUsl C UCIOJB30BAHMEM COBPEMEHHBIX HHGPOPMAIMOHHBIX
TEXHOJOTHH, MPU 3TOM HCIOJIH30BaTh COBPEMEHHBIE HWH(OPMAIMOHHbBIE
TEXHOJOTHM [UIsl TOMCKA, NepepadOTKM M TPEIbABICHUS yuyeOHOU u
Hay4HO-MONYJSIpHOW MHPOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIpETAI[UU
uHbpOpMallMY, TOJYYEHHOW U3 pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATHIIONYYAEM YO uHbpopMalui0 U OICHUBATH €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHUU, TaKk U HAa OCHOBE
aHaJn3a UCTOYHUKA UH(OpMAIINH;

e IPOSIBIISATH OpraHu3aIMOHHBIC u II03HaBaTeIbHEIC yMEHUs
CaMOCTOSITEJIbHOTO  MPUOOpPETeHMs] HOBBIX  3HAaHUM B Mpollecce
BBITIOJTHEHUS IPOCKTHBIX U YU€OHO-HCCIIeI0BATEILCKUX padoT;

epaboTaTh B TPYNNE C HUCIOJTHCHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATHh PabOTy TPYMIIbI, pallMOHATBLHO PACIpPEaeIiaTh IeITeIbHOCTh
B HECTAHJAPTHBIX CHUTYallMsIX, aJCKBAaTHO OIGHMBATh BKJIAJ KaXXJA0T0 W3
YY4aCTHUKOB TPYIIIBI B pEIICHUE PACCMAaTPUBAEMOM MPOOJIEMBI;

e IPOSIBIIATh MOTHMBAIIMIO K Oyaymied mpodeccuoHaabHOM JeATEeTbHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUUYECKOTO PO UIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmyecTBO 4acoB DJIeKTPOHHBIE
Ne HaunmeHnoBaHue pa3ieoB U TeM (uugpossbie)
Kourpoabusie | IIpakrnueckue
n/n NporpaMMsl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypcsbl
Pasnea 1. HAYUHBII METO/I IO3HAHUA ITIPUPOIbI
11 HayuHb1l1 MeTO ] TO3HAHWS TIPUPO B 6
Hroro 1o pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jlnnamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXpAHEHHUS B MEXaHUKE 10 1
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJICKYISIPHOKHHETHYECKOW TEOPUH 15 1
3.2 Tepmoaunamuka. TemmoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BemlecTBa. Pa3oBble 14 1
nepexoabl
Hroro no pazneny 49
Pazgen 4. SJIEKTPOJAMHAMMUKA
4.1 DNEKTpUYECKOE T10JIE 24 1




4.2 [TocTOSIHHBIN NIEKTPUUECKUM TOK 24
4.3 Toxu B pa3nuuHBIX cpenax 6
Hroro mo pazneny 54
Pasnea 5. ®PUSUMYECKAHN MPAKTUKYM
5.1 dusnueckuil IPaKTUKYM 16 16
Hroro 1o pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3ie/oB u TeM (uudpossbie)
Ne n/m Konrpoasusie | Ilpakrnueckue
NporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. QJIEKTPOJANHAMMUKA
11 MarnuTtHOE noJje 14
1.2 DNeKTpOMarHuTHas: UHIYKIUS 13 1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHHIC KOJIeOaHUs 15
53 MexaHu4eckue U IeKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTuka 25 1
Hroro mo pazneny 60

Pasgen 3. OCHOBBI CIIELUAJILHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcHossl CTO 5 1
Htoro no pazueny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOM Ayalu3M 15

4.2 ®usuka aToMa

4.3 du3uka aTOMHOTO A]pa U 3JI€MEHTapHBIX




qacCTHIl

Hroro no pazneny

25

Paznea 5. QJIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKHU

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPO PU3UKH 12
Hroro mo pazneny 12
Pa3znen 6. PUSHYECKHM MPAKTUKYM
6.1 dusznueckuil MpaKTUKyM 16 16
Hroro 1o pazneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 NPEMETHOTO COJICPKaHHS U OTIbITa 15
' JEeSTETBHOCTH, TPHOOPETEHHOTO TIPU
n3ydeHnn Kypca pmuku 10 — 11 xmaccos
Hroro mo pazneny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




MNOYPOYHOE IIVTAHUPOBAHME 10 kaace

KosunuecTBo yacoB DJIeKTPOHHBIE
Ne Mara Hu(ppoBbIE
n/n Tema ypora Bcero Kontpoabmtre | - Ipaxriieckue U3y4yeHHusi | oOpa3oBaTeibHbIE
padoThI padoTsbI pecypebi
1 ®usrKa — GpyHIaMEHTATbHAS HAYKa O . 1.09.2023 https://m.edso.ru
pUPOJIC
5 Hay4Hblii METO/T TIO3HAHWUSI X METOJIBI 1 4.09 https://m.edso.ru
uccie0BaHus GU3NUCCKHUX SBICHUN
DKCIEpUMEHT ¥ TEOPHs B MPOIIECCE 5.09 https://m.edso.ru
3 no3HaHus npupoasl. Habmonenue u 1
IKCHEPUMEHT B (pu3HKe
4 Croco0bl m3Mepenns GU3NIECKUX BETUUHMH 1 6.09 https://m.edso.ru
AGCOMIOTHAS ¥ OTHOCHTEIbHAS 7.09 https://m.edso.ru
5 MOTPENTHOCTH U3MEPEHHUN (PU3NIECKHUX 1
BEJTMYHH
Mo pnenupoBanue B pusuke. Posb 1 MecTo 8.09 https://m.edso.ru
5 ¢bu3uku B GopMUpPOBAHUH COBPEMEHHOM 1
HAayYHOU KapTUHBI MUPA, B TIPAKTHYECKOM
JESTEITBHOCTH JIFOJICH
Mexanndeckoe aBmwkenre. CucremMa oTcyeTa. 11.09 https://m.edso.ru
5 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKCHUSL. 1
[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH
8 Paguyc-BeKkTop MaTepralbHON TOYKH, €TO 1 12.09 https://m.edso.ru
NPOEKIUH Ha OCH KoopauHat. TpaekTopus.
[Tepemerienne. Ckopocts. VX mpoekiun Ha
OCH KOOpAWHAT




PaBHOMEpHOE NPAMOJIMHENHOE ABUKCHUE.
I'padpuueckoe onucanne paBHOMEPHOTO
HPSIMOJIMHEVHOTO JIBHYKEHUS

14.09

https://m

.edso.ru

10

CrnosxeHue nepemMeIeHnil 1 CKOpOCTEH.
Pemenne 3amay

15.09

https://m

.edso.ru

11

HepaBHoMepHoe nBrkeHre. MrHOBeHHas
CKOpPOCTh. YckopeHnue. [Ipsamonnneinoe
ABWKCHUEC C ITIOCTOAHHBIM YCKOPCHUEM

18.09

https://m

.edso.ru

12

I'paduueckoe onrcanue NpSIMOIUHEHHOTO
JBUKEHUS C MIOCTOSIHHBIM YCKOPEHUEM

19.09

https://m

.edso.ru

13

CBoOoHOE MajzieHue. Y CKOpeHue
CBOOOIHOTO IMaJeHusA. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduKu

20.09

https://m.

edso.ru

14

JIBmxeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

21.09

https://m

.edso.ru

15

KpuBonuneiinoe npwxkenue. [[BuxeHue mno
OKPY)KHOCTH. YTJIOBasi ¥ JIMHEHHAs
ckopocTs. [lepuos u yactora.
LleHTpoCTpeMHUTETBLHOE U TIOJIHOE
yCKOpEHHE

22.09

https://m

.edso.ru

16

KoHnTposbHas paboTa 1o Teme
"Kunemaruka"

25.09

https://m.

edso.ru

17

[Iepsriii 3ak0H HproToHA. IHEpLMaibHbIE
cucreMsl otcuéra. [TpuHumn
OTHOCHUTEILHOCTH ["anues.
HeunepuunanbHbie cucTeMsl OTCUETA

26.09

https://m

.edso.ru




27.09



18 Cuna. PaBHoeiicTByromas cuna. Bropoit 27.09 https://m.edso.ru
3akoH Herotona. Macca
19 Bsaumoneiictsue Ten. Tperuii 3aK0H 28.09 https://m.edso.ru
Herotona
20 [MpuHnun cynepnosuiuy cuil. Pemenne 29.09 https://m.edso.ru
3a/1a4 Ha IPUMEHEHHEe 3aK0HOB HproTOHA
3aKOH BCEMUPHOTO TATOTECHHSI. 2.10 https://m.edso.ru
21 DKBHUBAJIEHTHOCTb IPAaBUTAIUOHHOMN U
MHEPTHOU MacChl
99 Cuta TSOKECTH M yCKOPEHHE CBOOO/IHOTO 3.10 https://m.edso.ru
najeHus
JIBKeHne HeOECHBIX TE U UX A.10 https://m.edso.ru
23 HCKYCCTBEHHBIX CYTHUKOB. [lepBas
KOCMHYECKasi CKOpoCTh. 3akoHbl Keruiepa
24 Cuna ynpyrocru. 3akon I'yka. Bec Tena >.10 https://m.edso.ru
Cuna Tpenus. IIpuposa 1 BUIBI CUIT 6.10 https://m.edso.ru
25 TpeHus. [IBWKEHUE B )KHIKOCTH H Ta3e C
y4ETOM CHITBI COTIPOTHBIICHUS CPEIbI
26 Jasnenue. [uapocTaTnyeckoe IaBJieHHue. 9.10 https://m.edso.ru
Cuna Apxumena
AGCOIIOTHO TBEPJIOE TEJIO. 10.10 https://m.edso.ru
27 [MocTynaTensHOE U BpaIlaTelibHOE
JIBIKEHHE TBEPJIOTO Tea
o8 MOMEHT CHJIBI OTHOCHTEIBHO OCH 11.10 https://m.edso.ru
BparieHus. [11edo cusi
29 Cnosxenue cui, MPUI0KEHHBIX K TBEPAOMY 12.10 https://m.edso.ru




teny. LleHTp TskecTu Tena. Y cloBus
paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBECHSA

30

Perenune 3agau

13.10

https://m.

edso.ru

31

Konrponsnas padota no teme "lunamuka.
Craruka TBepaoro tena'"

16.10

https://m.

edso.ru

32

NmMnynbc MaTepuanbHON TOUKHU, CUCTEMBI
MarepuanbHbIX To4ek. LleHTp mace
CUCTEMBI MaTEpHAIILHBIX TOYEK. Teopema o
JBIKEHUU LIEHTPA Macc

17.10

https://m.

edso.ru

33

I/IMHy.]'H)C CHUJIbI U N3MCHCHHC I/IMHYJ’IBC&
Tena. 3aKOH COXPAaHEHUS UMITYIIbCA.
PeakTuBHOE OBMKEHUE

18.10

https://m.

edso.ru

34

MoMeHT ummyiibca MaTepHaIbHON TOYKH.
[IpencraBieHue o COXpaHEeHUH MOMEHTA
UMITYJIbCa B IIEHTPAIbHBIX MOJISIX

19.10

https://m.

edso.ru

35

Penrenue 3amau

20.10

https://m.

edso.ru

36

Pabora cuiiel Ha MajOM U Ha KOHEYHOM
nepemenennu. ['padpudeckoe
npecTaBieHne padboThl CUJIbl. MOIIHOCTD
CHIIBI

23.10

https://m.

edso.ru

37

Kunernueckas sneprusi. Teopema 00
U3MEHEHUU KUHETHYECKOW IHEPIUH
MaTepHaIbHOW TOUKH

24.10

https://m.

edso.ru

38

IloTeHunanbHBIE U HEMTOTCHIIMAIbHBIE
cunbl. IloTeHnmanpHas SHCPru4. BTOpaSI
KOCMHYCCKasA CKOPOCThb

25.10

https://m.

edso.ru




39

Tperbs kocMuueckas ckopoctb. CBsi3b
paboTHI HEMOTEHIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOW 3HEeprun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPTUH

26.10

https://m.edso.ru




Vipyrue U HEYpyrue CTOJIKHOBEHUS. 27.10 https://m.edso.ru
40 VYpasuenue bepHymm s uaeansHO
HKUJIKOCTH
m KouTponbHas paboTa 1o Teme "3aKoHbI 6.11 https://m.edso.ru
COXpAaHEHUS B MEXaHUKe"
Pa3BuTHe IpeICTaBICHUI O IPUPO/IE 7.11 https://m.edso.ru
42 terioTel. OcHoBHBIE MoJokeHust MKT.
Hudody3usa. bpoyHoBckoe nBuxeHne
CtpoeHnue ra3000pa3HbIX, KHAKHX H 8.11 https://m.edso.ru
43 TBEPJBIX TeJI. XapaKTep JABHKECHHS U
B3aMMOIEHCTBHUS YaCTHI[ BEIECTBA
Macca u pasmepsl MoJiekyn (aTOMOB). 9.11 https://m.edso.ru
44 KomanuectBo Bemectsa. [locrosHHas
ABorazpo
45 Temnepatypa. TennoBoe paBHOBECHE. 10.11 https://m.edso.ru
IlIxama Ienbcus
46 Perenue 3anaq 13.11 https://m.edso.ru
47 Wneansusiii ra3. ['a30Bble 3aKOHBI 14.11 https://m.edso.ru
48 Vpasuenue Menzeneepa-Knaneiipona. 15.11 https://m.edso.ru
Pemenne 3agau
49 AGcooTHAs TeMIiepaTypa. 3aKoH 16.11 https://m.edso.ru
JlanpTOHa
50 H3ompoueccsl B HacaIbHOM rase ¢ 17.11 https://m.edso.ru

MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA




51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB. N30TEPMa, N30X0Pa,
n3zobapa

20.11

https://m.edso.ru

52

OcnoBHoe ypaBHeHue MKT

21.11

https://m.edso.ru

53

Perrenue 3agau

22.11

https://m.edso.ru

54

CBs13b a0COJIIOTHON TeMIEpaTyphbl
TE€PMOIMHAMUYECKOH CUCTEMBI CO CpeHEN
KMHETHYECKOU 3HEpTUuen MoCTyaTeIbHOIO
TEIJIOBOTO JABIKEHHS €€ YacCTHII

23.11

https://m.edso.ru

55

O0001Ienre U CHCTEMAaTH3alUs 3HAHUH 110
teme "OcHoBel MKT"

24.11

https://m.edso.ru

56

Konrponsnas padota mo Teme "OCHOBBI
MKT"

27.11

https://m.edso.ru

57

TepMoinHaMHUUECKasi CUCTEMA. 3a/laHue
BHEIIHUX ycinoBuid 1is T/l cuctemsl.
Buemnue u BHYTpeHHHE ITapaMeTpBhl.
[Tapametpsl T/ cuctembl Kak cpegHue
3HAYEHMS BEJINYMH, ONMKMCHIBAIONINX €€ Ha
MHKPOCKOTIMYECKOM YPOBHE

28.11

https://m.edso.ru

58

HyneBoe Hauano TepMoIMHAMUKH.
CamonpousBoiibHas penakcanus T/
CUCTEMBI K TEINIOBOMY PaBHOBECHUIO

29.11

https://m.edso.ru

59

Moens uaeanbHOro raza B
TEPMOJUHAMHUKE. Y CIOBUSI IPUMEHUMOCTH
3TOM MOJENHN

30.11

https://m.edso.ru

60

VYpasuenne Menneneesa-Kianelipona u
BBIPAXKEHUE [UIsl BHYTPEHHEH DHEPIUU

1.12

https://m.edso.ru




61

BeIpaxeHnue niis BHyTpEHHEW 3HEpruu
OJHOATOMHOTO HJEAIBHOTO Ia3a.
KBasucrarnueckue 1 HECTaTHUECKUE
IPOLECCHI

4.12

https://m

.edso.ru

62

OnemenTapHas paboTa B TEPMOJAHMHAMUKE.
Brraucnenue paboTsl o rpaduky nporecca
Ha pV-auarpamMmme

5.12

https://m

.edso.ru

63

Temnonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel snepruu T/] cucrems! 6e3
coBeplIeHHs PabOThI

6.12

https://m

.edso.ru

64

KonBeknus, TemIonpoBoIHOCTS,
U3ITy4eHUe

7.12

https://m

.edso.ru

65

KommgectBo TemnoTel. Tenno&MKkocTs Tena.
VY aenbHast ¥ MOJISIpHAS TETIJI0EMKOCTH
BeIlleCcTBa. Y IeJbHAs TEIJI0Ta CTOPAHMS
TOIUIMBA

8.12

https://m

.edso.ru

66

PacuéT xoymduecTBa TEMIOTHI Ipu
Temjonepeaayuc

11.12

https://m.

edso.ru

67

[TonsaTue 06 annabaTHOM TIpoIIecce.
IlepBblii 3aKOH TEPMOIMHAMUKHU

12.12

https://m

.edso.ru

68

KonuuecTBo TemioTel u paboTa Kak Mepa
U3MEHEHUs BHyTpeHHen sHeprun T /1
CUCTEMBI

13.12

https://m.

edso.ru

69

Bropoii 3aKk0OH TEpMOAVHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumMocTs NpUpoIHBIX
IpOLECCOB

14.13

https://m

.edso.ru




70

[IpuHUMIBI IEHUCTBUS TENIOBBIX MAIIKH.
KITA

15.12

https://m.edso.ru




71

MakcumanbHoe 3Hauenne KITJI. I{ukin
Kapuo

18.12

https://m.edso.ru

72

Perenune 3agau

19.12

https://m.edso.ru

73

DKOJIOTHYECKHE ACIIEKTHI MCIIOJIb30 BAHUS
TEINIOBBIX BHATaTeneH. TermroBoe
3arps3HCHUE OKPYKAOIIEN CPEe/Ibl

20.12

https://m.edso.ru

74

Perenune 3agau

21.12

https://m.edso.ru

75

O0001IeHre U CHCTEMATH3alMs 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MaIIuHe"

22.12

https://m.edso.ru

76

KonTponbnas paboTa no reme
"TepmonuHamuka. TernnoBble MalIMHBL"

25.12

https://m.edso.ru

77

[TapooOpazoBanue U KOHICHCAIINS.
Hcnapenuie u kunenue. Y aeiapHas TEIioTa
napooOpa3oBaHUs

26.12

https://m.edso.ru

78

Hacermennsie n HCHACBIIICHHBIC ITApPhI.
KadgecTBenHnas 3aBUCMMOCTD IJIOTHOCTH B
JAaBJICHU HACBIIICHHOTI'O ITapa OT
TEMIICPATYPBhI, UX HE3aABUCUMOCTb OT
00BnéMa HaCBhIICHHOT'O Iapa. 3aBHCHUMOCTH
TEMIICPATYPbI KUIICHUSA OT JaBJICHU B
KHUAKOCTHU

27.12

https://m.edso.ru

79

BrnaxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

27.12

https://m.edso.ru

80

Pemenne 3agau

28.12

https://m.edso.ru

81

TBépnoe teno. Kpucramumueckue u
amop¢HbIe Tena. AHU30TPONHSI CBOMCTB
KpUCTaJUIOB

0.01.2024

https://m.edso.ru




82

[lnaBnenue u kpucraymusanus. Y aejibHas
TemoTa miasieHus. Cyonumanus

10.01

https://m.edso.ru

83

Hedopmaruu TBEpIOTO Tena. PacTsokeHnue
u cxarue. Casur. Moayne FOnra. Ilpenen

yIpyrux aedopMaruii

11.01

https://m.edso.ru

84

TennoBoe pacmupeHue KUIKOCTEN 1
TBépI[I)IX TECII. AHFapMOHI/I?,M TCIIJIOBBIX
KoJieOaHuI YyacTull BellecTBa

12.01

https://m.edso.ru

85

[IpeoOpa3zoBanue sHEprun B a3zoBbIX
nepexoax

15.01

https://m.edso.ru

86

VYpaBHeHuUe TEIIOBOTO OaaHca

16.01

https://m.edso.ru

87

Pentenue 3amau

17.01

https://m.edso.ru

88

[ToBepxHocTHOE HaTspKeHUe. KanuisipHbie
aBieHus. [{aBieHune noa HCKpUBJICHHO U
MOBEPXHOCTHIO XHUIKOCTH. Dopmyna
Jlamnaca

18.01

https://m.edso.ru

89

O00011eHNE U cUCTEMATU3aU 3HAHUHI 110
TeMe "ArperatHple COCTOSTHUS BEIECTRA.
da3zoBbIe IEpEeX0abl"

19.01

https://m.edso.ru

90

Konrponbnas padoTa no Teme "ArperatHoie
cocrosiHus BemecTBa. ®a3oBbie mepexo bl

22.01

https://m.edso.ru

91

DnekTpu3aius Tea U €€ MposBICHUS.
OnexkTpudeckuii 3apsa. [IBa Buaa
AEKTPUUYECKUX 3apAnoB. [IpoBogHUKNH,
JIUDJIEKTPUKH U TIOJYIIPOBOJHUKH

23.01

https://m.edso.ru




92 DIeMEHTAPHBII SIEKTPUUECKHUI 3apsil. 24.01 https://m.edso.ru
3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
03 Bsaumoneiictue 3apsiioB. Toueunbie 25.01 https://m.edso.ru
3apsabl. 3akoH Kymona
04 Pemrenue 3anaq 26.01 https://m.edso.ru
o5 AnexTpudeckoe noie. Ero neiicTeue Ha 29.01 https://m.edso.ru
AIEKTPUIECKHE 3aPSIBI
Hanpsok€HHOCTD 3JIEKTPUYECKOTO TIOJIS. 30.01 https://m.edso.ru
9% [Tpo6ueIii 3apsa. JInHUN HATIPSHKEHHOCTH
aneKTpuueckoro nossi. OqHOpoIHOE
ANIEKTPUUECKOE M0JIe
[TOTeHIMATBEHOCTh 3IEKTPOCTATUYECKOTO 31.01 https://m.edso.ru
97 noys. PazHocTs mOoTEHIIMANIOB U
HanpsHKEeHUe
[ToTeHImManpHas YHEPrys 3apaaa B 1.02 https://m.edso.ru
98 aneKkTpocTaruyeckom mnosie. [loTenunan
ANIEKTPOCTATUYECKOTO MOJIS
CBs3b HANPSLKEHHOCTH MOJIA U Pa3HOCTH 2.02 https://m.edso.ru
99 MOTEHIUAJIOB VI 3JIEKTPOCTATHYECKOTO
HOJIS
100 [IpuHun cynepno3uuuu EKTPUIECKUX >.02 https://m.edso.ru
noJien
101 Pemienwe 3amau 6.02 https://m.edso.ru
102 ITone Toueunoro 3apsaa. [lone paBHOMEPHO 7.02 https://m.edso.ru

3apsDKEHHON cepbl




103

[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. Ilosie paBHOMEPHO 3apsKEHHON
OECKOHEYHO I MII0CKOCTH

8.02

https://m.edso.ru




104 ITpOBOIHHMKHM B 3JIEKTPOCTATHIECKOM IOJIE. 0.02 https://m.edso.ru
YcnoBue paBHOBECHUS 3apsAI0B
105 JIMDIEKTPUKY U TOJYIPOBOJHUKU B 12.02 https://m.edso.ru
3JIEKTPOCTATHYECKOM TOJIE
Konniencatop. DIeKTpoéMKOCTh 13.02 https://m.edso.ru
106 KOHJIEHCATOPa. DIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOpa
107 TapannensHOE coeIMHEHNe KOHIEHCATOPOB 14.02 https://m.edso.ru
108 IMocIteoBaTeNbHOE COEMHEHIE 15.02 https://m.edso.ru
KOHJIEHCATOPOB
109 DHeprus 3apsKEHHOTo KOHeHCaTopa 16.02 https://m.edso.ru
110 Pemrenue 3aaau 19.02 https://m.edso.ru
111 JIBIKEHHE 3apKEHHON YacTUIIB! B 20.02 https://m.edso.ru
OJIHOPOTHOM JIIEKTPHYECKOM T10JIE
112 Pemrenue 3anau 21.02 https://m.edso.ru
113 O000IIIeHNE U CHCTEMAaTH3aIUs 3HAHUH T10 22.02 https://m.edso.ru
TeMe "DeKkTpudeckoe noje'
114 KonTtponbHas paboTa 10 TemMe 26.02 https://m.edso.ru
"Dnekrpudeckoe moje"
Cuna Toka. [locTostHHBIA TOK. YCIoBuUS 27.02 https://m.edso.ru
115 CYIIECTBOBAHHUS MOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA
116 Hcrounuku Toka. Hanpsokenne u 9/1C 28.02 https://m.edso.ru
117 3akon OMa JUTsl YIacTKa LCTIH. 29.02 https://m.edso.ru
DJIEKTPUYECKOE COMPOTUBIIEHHE
118 3aBHCUMOCTh COMPOTHUBIICHHUS OJTHOPOTHOTO 1.03 https://m.edso.ru




IMPOBOAHKUKA OT €ro AJIMHBI U IJIOaan
IMOTNICPEYHOI0 CCUCHUA

119 VIenbHOE CONPOTHBIIEHHUE BEIIECTBA. 1 A4.03 https://m.edso.ru
Pewenue 3amau

120 [TocnenoBarenbHOE, NapalIeNbHOE, 1 5.03 https://m.edso.ru
CMEIIAHHOE COENHEHUE TIPOBOIHUKOB

121 Pacuér pa3sBeTBIEHHBIX AEKTPUYECKUX ! 6.03 https://m.edso.ru
nenei. [IpaBuna Kupxroda

122 Pemenne 3amau 1 7.03 https://m.edso.ru

123 PaboTa 5MeKTpUIECKOro TOKa. 3aKoH 1 11.03 https://m.edso.ru
Hxoynsa —Jlenna

124 Pemenue 3amau 1 12.03 https://m.edso.ru
MOIIHOCTB EKTPUYECKOTO TOKA. 13.03 https://m.edso.ru

125 TemnaoBast MOIITHOCThE, BEIJEIsIEMAas Ha 1
pesucrope

126 Pewtenue 3anau 1 14.03 https://m.edso.ru

127 DJIC ¥ BHYTpEHHEE CONPOTHBIIEHHUE 1 15.03 https://m.edso.ru
HCTOYHUKA TOKA

128 3akon Oma I[J'Iil noJHOM (3aMKHYTOH) ! 18.03 https://m.edso.ru
5JIEKTPUYECKON Lenu

129 Pewrenue 3anau 1 19.03 https://m.edso.ru

130 MOIIHOCTh UCTOYHHUKA TOKA 1 20.03 https://m.edso.ru

131 KopoTkoe 3aMbikanme 1 21.03 https://m.edso.ru

132 KouaeHcarop B 1enu MOCTOSHHOTO TOKa 1 22.03 https://m.edso.ru

133 Pemienue 3anau 1 1.04 https://m.edso.ru




134

Pemenue 3amag mo teme "llocTosIHHBII
JIEKTPUYECKUN TOK"

2.04

https://m.edso.ru




135 Pemenue 3872 o T"eMe "TlocTOSHHBII 4.04 https://m.edso.ru
SJIEKTPUYECKUI TOK
136 Pemenue 3aa4 1o Tene "[TocTosHHEBII 5.04 https://m.edso.ru
SJIEKTPUYECKUI TOK
137 O6001IeHNE 1 CHCTEMATU3aLKs 3HAHHI 110 8.04 https://m.edso.ru
teme "IloCTOsIHHBIN 5eKTpruUecKuil ToK"
138 KoHTposibHas paboTa Mo TeMe 9.04 https://m.edso.ru
"[locTOSHHBIN 21EKTpUYECKUHN TOK"
DJIEKTPUYECKAs TTPOBOIMMOCTD Pa3INYHbIX 10.04 https://m.edso.ru
139 BEIIECTB. DIIEKTPHICCKUN TOK B METAJIIAX.
CBepXnpoBOJUMOCTh
DJIEKTPHYECKHIl TOK B PaCTBOPax U 11.04 https://m.edso.ru
140 paciiaBax 3J€KTpOJIMTOB. 3aKoHbI Papajes
JUISL DJIEKTPOJIN3A
141 DiexTpuYecKuil TOK B rasax. Ilmasma 12.04 https://m.edso.ru
142 DNeKTpUYECKHil TOK B BaKyyMe. 15.04 https://m.edso.ru
BakyyMmHbie puOopsI
143 DIEKTPUUYECKUN TOK B MOJTYMPOBOTHUKAX 16.04 https://m.edso.ru
144 [ToaynpoBOAHMKOBBIE IPHOO PEI 17.04 https://m.edso.ru
DU3MYECKHUiT IPAKTUKYM T10 TEME 18.04 https://m.edso.ru
"U3MepeHre CUIbI TOKA U HAMPSIKEHUS B
145 LIENU MOCTOSHHOTO TOKA IIPU HOMOIIU

aHaJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX
npubopoB” win "3HaKOMCTBO ¢ IU(PPOBOA
naboparopueit o ¢pusuke. [Ipumepsr
U3MEPEHUs] PU3MUECKUX BEIUYHUH NPH
HOMOIIIY KOMIBIOTEPHBIX TATYUKOB"




146

@u3nuecKkuil MPaKTUKYM 110 TEME
"HN3ydyeHne HepaBHOMEPHOI'O JIBUKEHUS C
LETBI0 ONPEIECIICHUS] MTHOBEHHO M
CKOpOCTH"

19.04

https://m.edso.ru

147

@u3nYeCKUil MPAKTUKYM 110 TEME
"N3MmepeHne yCKOpeHus Ipu
NPSIMOJTUHEHHOM PaBHOYCKOPEHHOM
IBIDKEHNAU 110 HAKJIOHHO M IIOCKOCTH' WIIN
"NccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHH MTPU PABHO YCKOPCHHOM
IBIKeHuu"

22.04

https://m.edso.ru

148

@u3nuecKkuil MPaKTUKYM 10 TEME
"N3mepenne yckopeHus: cBoOOJHOTO
nazeHus" wiu "V3ydeHne IBMKEHUS Tena,
OpOIIEHHOTO TOPU30HTAILHO"

23.04

https://m.edso.ru

149

Ou3NYeCKUil MPAKTUKYM IO TEME
"N3yyenune ABUKEHUS Teja M0 OKPYKHOCTH
C MOCTOSIHHOM MO0 MOJIYJIIO CKOPOCThIO" HIIH
"HccnenoBanue 3aBUCUMOCTH TIEpUOa
oOpalieHus: KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

24.04

https://m.edso.ru

150

Du3NYECKU MPAKTUKYM IO TEME
"N3MepeHre paBHOICHCTBYIOLIECH CHIIbI
npU JBMOKEHUH OpycKa 10 HaKIIOHHOU
mwiockoctu' win "IlpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHH JIBUKEHMsI OpycKa
10 HAKJIOHHOM MJIOCKOCTH Ha 3a/laHHOe
paccTosiHue OT ero Macchl”

25.04

https://m.edso.ru




151

@u3nyecKuil MPAaKTUKYM 110 TEME
"HccrnenoBanue 3aBUCUMOCTU CUJT
YIPYroCTH, BOSHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pa3sIie, OT uxX JAedopMariu
win "M3ydeHue IBUKEHUSI CUCTEMBI Tell,

CBSI3aHHBIX HUTHIO, TIEPEKUHYTOH depe3
nérkui 0s0K"

26.04

https://m.edso.ru

152

@u3nyecKuil MPAKTUKYM 110 TEME
"N3mepenue ko3dduiinenTa TpeHus 1o
BEJIMYMHE YIIIOBOTO Ko3(duiirienTa
3aBucumoctd Frp(N)" unu "Uccnenopanue
JBUKEHUS OpycKa M0 HAaKJIOHHOMU
IUIOCKOCTH C MIEPEMEHHBIM KOIPPHUITUEHTOM
TpeHus " win "M3ydeHue ABUKEHUS rpy3a
Ha BaJly C TPECHUEM "'

29.04

https://m.edso.ru

153

Ou3n4eCcKuil MPaKTUKYM MO TEME
"NccnenoBanue yciaoBUN PaBHOBECHS
TBEPIIOTO TEJa, MIMEIOIETO OCh BpamieHus "
win "KoHcTpynpoBaHue KpOHIITEHHOB U
pacu€t cun ynpyroctu" nwiu "M3ydenue
YCTOWYUBOCTHU TBEPIOTO TEJa, HMEIOIIETO
TUTOIIA/Tb OTIOPHI"

30.04

https://m.edso.ru




154

@u3nuecKkuil MPaKTUKYM 110 TEME
"N3mepeHne uMIylbca Tena 1o
TopMO3HOMY TyTu" win "M3MepeHue cuiibl
TATH, CKOPOCTH MO/JIENIN 3JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TATU'" niny "CpaBHEHUE
U3MEHEHUsl UMITYJIbCA TeJla C UMITYJIbCOM
cuibl wu "MccnenoBanue coxpaneHus
UMIylbca MPU YIPYroM B3aUMOJIEHCTBUU
win "V3MepeHne KUHETUYeCKO 3Heprun
TeJa M0 TOPMO3HOMY IyTH"

2.05

https://m.edso.ru




155

@u3nyecKuil MPAaKTUKYM 110 TEME
"N3ydyeHne n30TepMUUYECKOTO IIpoLiecca
(peKOMEHJOBaHO HCIOJIb30BAHUE
nudpoBoii mabopartopun)” win "Msydenue
n30x0opHoro npouecca’ win "M3yduenue
nu3zo0apHoro nporecca” win "TIpoBepka
YpaBHEHUS COCTOSTHHS

3.05

https://m.edso.ru

156

@u3nyeckuil MPakKTUKyM 110 TEME
"N3MepeHue yneabHO TemIoEMKOCTH WIH
"UccnenoBanue mporecca OCThIBAHUS
BemrecTBa” win "VcciaenoBanue
aauabarHoro npouecca” win "M3yuenue
B3aMMOCBSI3U SHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYphl KUIEHUS
JKugxocTen"

6.05

https://m.edso.ru

157

Ou3n4eCcKuil MPaKTUKYM MO TEME
"N3yyeHnne 3aKkOHOMEPHOCTEH HCrapeHus
x)uakocrei" unu "M3mepenue yaenpbHOH
TEIUIOTHI TUIaBJICHUs Jibna" win "M3ydeHne
CBOWCTB HACBIIICHHBIX MTAPOB" WIIH
"N3mepenne abCOMOTHON BIAKHOCTH
BO3/lyXa M OIICHKA MAacChl TIapOB B
nomernieHuu' . 3mepenue kodpduimenra
MOBEPXHOCTHOTO HATSHKCHUS

7.05

https://m.edso.ru

158

Ousnyeckuil MPaKTUKYM 110 TEME
"HaOmroieHue mpeBpalieHust 3Hepruu

8.05

https://m.edso.ru




3apsHKEHHOTO KOHJGHCATOPa B SHEPTHIO
u3ay4deHus ceeroauoaa” uinm 'H3yuenue
MPOTEKaHUsl TOKA B LICTH, COIECpKALIEH
KOHJeHcaTop" uinu "Pacnpenenenue
Pa3HOCTHU MOTEHIUAIOB (HANPSDKEHHS) TIPU
NOCJIeIOBATEIILHOM COEIMHEHUH
KOHJIEHCAaTOPOB"

159

@u3nyecKuil MPaKTUKYM 110 TEME
"HccaenoBadue CMEMIaHHOTO COEIUHEHUS
pesuctopoB” unu "M3mepenue yaenbHOTO
COTIPOTHUBIIEHUSI IPOBOAHUKOB" MU
"HccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaMpPsDKEHUS IS JIaMITbl HAaKaJTUBaHUS

10.05

https://m.edso.ru

160

Ou3n4eCcKuil MPaKTUKYM MO TEME
"Habmronenue snmektposuza’ wim
"N3mepenue 3apsaa 0 THOBAJICHTHOTO HOHA"
win "UccnenoBanye 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temrepaTypsl’ Wi "CHITHE BOJIBT-
aMIIePHOM XapaKTEPUCTUKU JUOaa"

13.05

https://m.edso.ru

161

PesepBHblit ypok. O6001eHre u
CHCTEMATH3allUs 3HAHUH 110 TeMe
"Kunematuka"

14.05

https://m.edso.ru

162

PesepBHbIit ypok. O6Go01eHue u
cHCTEMAaTHU3alus 3HAHUH 110 TEME
"lunamuka"

15.05

https://m.edso.ru




163

PesepBHbrit ypok. O600IICHNE U
cucTeMaru3anus 3HaHui 1mo TeMe "CraTthka
TBEPJOTO Tena"

16.05

https://m.edso.ru




164

Pesepsusiit ypok. O6o0mmenue u
CUCTEMAaTH3alus 3HaHUH Mo TeMe "3aKOHbI
COXpAaHEHUS B MEXaHUKe"

17.05

https://m.edso.ru

165

PesepsHublii ypok. O6001eHe 1
cucTemMaTu3anus 3HaHuil mo reme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOW TeOpUH'

20.05

https://m.edso.ru

166

Pesepsubiii ypok. O6001meHNE U
CHCTEMATH3aIUsl 3HAHUH 110 TeMe
"TepmonuHamuka. TernnoBble MalIMHBI"

21.05

https://m.edso.ru

167

PesepsHubrii ypok. O6001IeHNE 1
CHCTEMAaTHU3aIMs 3HAHUHI 110 TEME
"ArperaTHpie COCTOSTHHS BEIIECTBA.
da3zoBbIe IEPEXObI"

22.05

https://m.edso.ru

168

PesepBHbIii ypok. O6001mIEHNE 1
CHCTEMAaTH3alUs 3HAHHH 110 TeMe
"Dnekrpudeckoe moje"

23.05

https://m.edso.ru

169

PesepBHblii ypok. O6001ICHNE N
CHCTEMaTH3alUsl 3HAHUH 110 TeMe
"IToCTOSIHHBIN 3JIEKTPUIECKUN TOK"

24.05

https://m.edso.ru

170

PesepBHbIit ypok. O6Go01eHue u
cucTemMaru3anus 3Hanui mo reme "Toku B
pa3IUYHBIX Cpenax’

27.05

https://m.edso.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KoanvecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontpoabnsie | IIpakruyeckue
n/n Bcero u3ydeHus | oOpa3zoBaTe/bHbIE
padoThbI padoTsbI
pecypcsbl
B3aumoieiicTBrE MOCTOSTHHBIX MarHUTOB U
1 MPOBOJTHUKOB C TOKOM. MarHuTHOE TOJIE. 1
I'mnoTeza Ammnepa
Bexrop marauTHOM nHaykuuu. [IprHnmn
2 CYNEPNO3UINH MAarHUTHBIX MOJIeH. JInHumn 1
MarHuTHO M MHIYKIIUA
3 MarauTtHoe moJie MPOBOJHUKA C TOKOM. 1
OneIT Dpcrena
Cwiia Amnepa, €€ HanpaBJIeHUE U MOTYJb 1
5 Pemenue 3amau 1
5 [Ipumenenue 3akona Amnepa. 1
DNeKTpOU3MEpUTENbHbIE TPHUOOPHI
Cwuia Jlopenna, e€ HanpaBJIeHUE U MOTYIb.
7 JIBM>KeHHE 3apsyKCHHOM YaCTHUIBI B 1
OJHOPOJHOM MarHUTHOM TIOJIe
Pewmenue 3amau 1
Pa6oTa cuier Jlopenna 1
10 Pemenue 3amau 1
1 MarsauTtHoe noJjie B BEUIECTBE. 1
deppoMarHeTuky, napa- U JuaMarHeTHKU
12 OcHoBHbIE CBOHCTBaA (peppOMarHeTUKOB. 1




[Ipumenenue GpeppoMarHeTUKOB

13 Pemenwne 3agad no Teme "MaruuTtHoe mmoJe”

14 Pemenwne 3aga4 no teme "MaruuTHoe moJjie”

15 SIBneHue >MeKTPOMArHUTHOW HHAYKIUH.
[ToToK BEKTOpa MArHUTHOM MHAYKIUU

16 SJ1C uHIYKIH

17 3aKOH AJIEKTPOMArHUTHOM MHIYKITUU
Qapanes

18 Buxpeoe anextpuueckoe noje. Tokn @yko

19 S/1C MHAYKIMH B IBHXKYIIUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [TpaBumo Jlenna

29 NunykruBHOCTH. KaTymika HHAYKTUBHOCTH
B LIENH IOCTOSIHHOTO TOKa

23 SBnenne camounaykuuu. IJC
CaMOUHAYKIIHH

24 DHeprusi MAarHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pewmenue 3amau

26 O000111eH1e ¥ CHCTEMATH3aLUs 3HAHUH 110
TeMe "DIeKTpoauHaMuKa"

97 KonTtponsHas paboTa no Teme

"OnexrpoauHaMuka”




28

Konebarenbnasa cucrema. CBOOO IHBIE
KoJiebanus. ['apMoHUYecKre KoJeOaHust




Kunemarnueckoe U nuHaMUYECKOE

29
OIHMCAaHKE KOJIeOATEIbHBIX IBHKECHHI
DHepreTUdeckoe onucaHue. BeiBo

30 JTUHAMHYECKOTO OTMCAHWSI TAPMOHHYECKUX
KOJICOAHUH M3 WX YHEPTETUICCKOTO H
KHHEMATHYECKOTO OIHCAHUS

31 Ammuiutyna u ¢aza kojaedbaHuit
[lepuon 1 yactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJeOaHuii

32 MaTeMaTHuecKoro MasitHuka. [lepuon
CBOOOTHBIX KOJIEOaHUI MPYKUHHOTO
MasiTHAKA

33 3aryxaroniue Kojiebanus. BeiHYXICHHBIC
KoJjieOanus. Pe3onanc

34 ABTOKOJIEOaHNS

35 Pemenue 3amau

36 Ypoxk-koHpepeHnius "MexaHudeckue
KOJIeOaHUs B MY3bIKQJIbHBIX HHCTpYMEHTaX"

37 O00011eHNE ¥ cUCTEMAaTU3alU 3HAHUHI 110
TeMme "Mexanndeckue Kouaeoanus”

38 DJEKTPOMAarHUTHBIC KOJIeOaHusI.
KonebarenbHblit KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa ¢ aMITUTYION CHITBI

TOKa B KOJIEOATEIIbHOM KOHTYpC




40

3akoH COXpaHCHUS SHCPIUr B HACAJIbHOM
KoJie0aTeTbHOM KOHTYpE




3aryxarlue NEeKTPOMarHuTHbIe

41 KoJieOaHus. BeIHyKICHHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHus

42 [Tepemennsbiil TOK. Pe3uctop u KoHAEHCATOP
B IICTU TIEPEMEHHOTO TOKa

43 Karyika nHIYKTHBHOCTH B TIETTH
MEPEeMEHHOTO TOKa

44 3axoH Oma Juis 3JIEKTPUYECKON Lenn
MEPEeMEHHOTO TOKa
MouIHOCTh MEPEMEHHOTO TOKA.

45 AMIITUTYTHOE U ICHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA M HATIPSHKCHHS

46 Pe3onaHc B 37eKTpUYECKOM 1IETTH

47 Pemenue 3amau
WneanwHbIi TpanchopmaTop.

48 [Tpou3BoICTBO, Nepeada u MoTpedIeHUE
AIEKTPUUYECKOU SHEPTUH
DKOJIOTHYECKHUE PUCKH TIPU TTPOHU3BOJICTBE

49 3NIEKTPO3HEpruu. KynbTypa HCIoab30BaHUs
AJIEKTPOIHEPTUH B TIOBCETHEBHOM JKM3HHU

50 Pewenue 3amau

51 Pewmenue 3amau

59 OO06o01IeHre U cucTeMaTH3alys 3HaHUH 110
Teme "DIIeKTpOMarHuTHele Koyebanus"

53 MexaHu4eckre BOJIHbI. XapaKTepUCTHKU

MCXaHHYCCKHUX BOJIH




54

CBoIiCTBa MEXaHMYCCKUX BOJIH




55

3ByK. XapaKTEpUCTUKU 3BYyKa

WudpazByk u ynerpassyk. LllymoBoe

% 3arpsi3HEHUE OKPYKAIOICH Cpe/Ibl

o7 Pemenne 3amay

58 DEeKTPOMAarHUTHBIC BOJHEI. M3mydenue
AIIEKTPOMATrHUTHBIX BOJIH

59 DHeprus IEKTPOMArHUTHBIX BOJTH.
CBoJicTBa AJIEKTPOMATrHUTHBIX BOJTH
[Ikana 371€KTPOMarHUTHBIX BOJTH.

60 [TpuMeHeHne 3EeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
[IpuHLIKIBI paAHOCBS3H U TEIEBUICHUS.

61 Pagnonoxkarmus. D1eKTpoMarHuTHOE
3arpsi3HEHNE OKPYXKaIoIIe cpeibl

62 Konrponsnas padota o teme "Kosebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPAMOJMHEHHOTO
pacnpocTpaHeHus CBETa

64 Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
OPSMOJUHEHHOTO PAacIpOCTpaHEHHs CBETa

65 Otpaxenue cBeta. [lnockoe 3epkaio.

Cdepuueckoe 3epkano




66

[Ipenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTEIb IIPEJIOMIICHHUSL.
[lonHoe BHyTpeHHEE OTpaKEHHUE.
[IpenenbHbIi yroJ MOJHOTO BHYTPEHHETO
OTpaXKeHUs




Pemienue 3ala4 Ha MIPUMCHCHHEC 3aKOHOB

o7 OTPaKCHUS U MPEIIOMJIICHHUS CBETA

68 Xon nydeit B nmpusme. Jlucriepens cBera.
CnoxHnbli coctaB Oemoro cpera. Llger

69 JInn3zpl. DoKycHOE pACCTOSHUE U
ONTHYECKAs CUJIa JTUH3bI

70 [Toctpoenue nzoOpakeHu B IMH3AX U UX
cucTeMax. YBEIUYEHUE JINH3bI
Pemienue 3amay Ha mocTpoeHue

71 U300paKeHN, NOJydaeMbIX C TOMOIIBIO
JINH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenue 3anau. Ilpenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKU

74 CKOpPOCTb CBETa U METOIBI €€ U3MEPECHHS

75 Jlucnepcus cBeta

76 HNurepdepennus cera

77 KorepeHTHble HICTOUHUKHU. Y CTTOBUS
HAOJI0ICHUSI MAKCUMYMOB U MUHUMYMOB

78 Pewmenue 3amau

79 [Ipumenenue naTEpHEPEHIINU

80 Judpakuus cBeta

81 HudpaxkunoHHas pemeérka. Y cioBue
HAOIOICHHS TJIaBHBIX MAaKCUMYMOB

82 Pemenue 3amau




83

Honepequ CTh CB€TOBBIX BOJIH.




[Tonspusanus ceera

84 Pemenue 3amau 1

85 CBeTOBBIC SIBJICHHS B IPUPOJIC 1

86 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1o 1
teme "Ontuka”

87 KonTponbnas padota no reme «Onruka» 1
['paHUIBI MPUMEHUMOCTH KIIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIUHAMUKHI U 1
MPHUHIUT O THOCHUTEIHHO CTH

89 [ToctynaTel cienuaIbHON TEOPUHU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAI.
[Ipeo6pazoBanwust Jlopenma. Ycmosue

90 NPUIUHHOCTU. OTHOCHUTEIBHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMeJJIEHHE BPEMEHH U
COKpaIlleHHE JUTHHBI

01 DHeprus U UMNYJIbC PEIATUBUCTCKON 1
YaCTHUIIBI

92 CBs3b MacChl C SJHEPTUEH U UMITYIILCOM 1
PENATUBUCTCKON YaCTUIBI. DHEPTHsI TOKOS

93 PaBHOBecHOE TEII0BOE U3TydECHUE 1

94 3akoH cMelennst Buna 1

95 I'mnote3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 DHeprus u UMIyibc HOoTOHA 1

97 ®otorpdext. OmpiTol A. I'. CtoneTona. 1

3akoHbl poTodrdderra




98

VYpaBuenue DitHmTeiHa 115 potosddexra.




"Kpacuas rpanuna” gporosddexra

99 Jasnenue ceeta. Onwitel I1. H. JIeOeneBa

100 BoJHOBEBIE CBOJICTBA YaCTHIL
Bonnsl ne bpoiina. [lnuHa BOJIHBI i€

101 Bpoiins u pazmepsl 0051acTH JIOKaTU3AUH
JIBWKYIIEHCS YaCTHUIbI

102 KopnyckynsapHO-BOJTHOBOW Ayau3m

103 Judpaxius 37eKTPOHOB Ha KpUCTAIIIIAX
Crenuduka u3MepeHuii B MUKPOMUDE.

104 CooTHo1IeHUsT HEOTPeAEIEHHO CTEH
I'eitzenbepra

105 Pemenue rpadpuueckux 3amau

106 Pemenune pacuéTHpIX 33124
Konrponbnas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOM
Tyanu3m'

108 OnbITHI 10 MCCIEIOBAHUIO CTPOCHUS aTOMa.
[Tnanerapuas moaens aroma Pezepdopaa

109 [Toctynater bopa

110 Bunpt ciektpoB. CriekTp ypoBHEH 3HEprun
aToma BOJI0poJia

111 CroHTaHHOE ¥ BBIHY)KJIEHHOE U3TydeHUE
cBeTa

112 Jlazep




113

Hyknonnas moaens siapa ['eiizenOepra-
NBanenko. 3aps 1 MacCoOBOE YUCIIO sI/pa.
M3oTonsl. PagnoakTuBHOCTE




114

3aKoH paJguoaKkTUBHOTO pacnaaa. CBolicTBa
MOHU3UPYIOLIETO U3nydeHus. BimsHue
PaAOaKTUBHOCTH HaA JXUBBIC OPraHU3MBI.
Jlo3umerpus

115

DHeprus CBs3M HYKJIOHOB B slipe. SnepHbie
cwibl. Jledekt maccsl siapa. SnepHbie
peakuuu. Saepusie peaktopsl. [Ipobiaembr
YIPABIISIEMOTO TEPMOSAEPHOTO CHHTE3A.
DKOJIOTHYECKUE ACTIEKTHI Pa3BUTHS SIEPHOI
SHEPTETUKHU

116

Merto bl perucTpanuu 1 UCClIea0BaHUS
SHGMGHTapHBIX qacCTHII. CDYH)IaMeHTaHBHBIe
B3aUMOACHCTBUS. bapruoHbl, ME30HBI U
nentonsl. [IpencraBnenne o CtaHmapTHOM
Mo ienu. KBapk-TiitooHHass MOJIeTTb aJpOHOB

117

®uzuka 3a npeaenamu CTaHIapTHOU
Mojenu. TéMHast Mmatepus U TEMHas
sHeprus. EquHCTBO (u3nueckoi KapTUHBI
MUpa

118

OTansl Pa3BUTHA aCTPOHOMUHU. 3HadyeHHe
ACTpOHOMUHU

119

[IpuMeHUMOCTD 3aKOHOB (DUBHUKH IS
0OBSICHEHHSI TIPUPOJIBI KOCMHUUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHX
HCCIIEI0BaHU M




120

CoBpeMeHHbIE ONITUYECKHUE TEIECKOTIbI,
panuoTenecKoIsl, BHeaTMochepHas
aCTPOHOMHS




Bup 38é31H0T0 HebOa. Co3Be3aus, spKue

121
3BE3/IBI, TUIAHETHI, UX BUIUMOC JIBUIKCHHC
Conneunas cucrema. Connue. ConHeuHas

122 akTUBHOCTb. McTounuk sHeprun CoJiHIla 1
3BE31
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

123 JuarpamMma "'criekTpaiabHBIN KIacc —
CBETUMOCTB"

124 3Be3 bl ITTaBHOM MOCIEN0BATEILHOCTH
Buyrpennee crpoenue 38€31. CoBpeMeHHbBIE

125 MIPEICTABJICHUSI O TIPOUCXOKICHUH 1
sBotonuu ComHIIa ¥ 3BE3/1. DTambl )KU3HU
3BE3T

196 Muneunsiit [lyrs — Hama ["anmaktuka. Tumnbl
rajakTuk. YEpHbIe ABIPHI B AIpax rajakTHK
Bcenennas. Pacuupenue Beenennoit. 3akon

127 Xab60ma. Teopus Bosbiioro B3peiBa.
PenukToBoe nznydenue

128 Macmtabnas ctpykTypa Beenennoii.
Meraranakruka

129 Hepeménnpie npoo6ieMpl acCTpOHOMHUHN




130

@u3nueckuil MPaKTUKYM 110 TEME
"HccaemoBaHie MArHUTHOTO IIOJIS
IIOCTOSIHHBIX MAarHUTOB" WU
"UccaemoBaHnue CBOMCTB
¢deppomarnernkoB” win "MccnenoBanue
NCHCTBHS MOCTOSIHHOTO MarHUTa Ha PaAMKY C
TOKOM"




@u3nyecKuil MPaKTUKYM 110 TEME
"N3mepenne cuiibl Amnepa” unu "M3yuenue
131 3aBHCHMOCTH CUJIbI AMIIEpa OT CHJIbI TOKa'
win "Onpesenenie MarHuTHON WHIyKIIUH
Ha OCHOBE M3MepeHus cuibl Amnepa”

@u3nyecKuil MPAKTUKYM 110 TEME
"HccnenoBanue siBICHUS

132 ANIEKTPOMArHUTHOW MHIIYKIIUK' WU
"Omnpenenenne HHIYKIUUA BUXPEBOTO
MarHuTHOTO MOJIS"

@u3nyecKkuil MPaKTUKYM 10 TEME
133 "UccnenoBanue siBICHUS] CAMOWHIYKITUN"
win "COopKa MO 1M 3JEKTPOMArHUTHOTO

reHeparopa’

Ou3nYeCcKuil MPaKTUKYM MO TEME
"N3mepenne neproa cBOOO THBIX
KOJICOAHUI HUTSTHOTO ¥ MPYKUHHOTO
MAasATHUKOB"

134

Ou3nvecKuil MPakKTUKYM MO TEME
135 "IIpeoOpa3oBaHKe YHEPTHU B MPYKHHHOM
MasTHUKE"

Du3nYEeCKU MPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOTO TOKa 4epes
136 [IOCJIENOBATENLHO COEIUMHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3UcTop’ Uin
"HUccnenoBanue paboThl HCTOYHUKOB CBETA

B ILIENIU TIEPEMEHHOTO TOKa"
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@u3nyecKkuil MPaKTUKYM 110 TEME




"M3ydyeHne napamMeTpoB 3BYKOBOM BOJHBI"
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@u3nyecKnil MPAKTUKYM 110 TEME
"N3mepenne nokasaress IpeaoMICHUs
crexna” uiy "Tlonydyenne nzoOpaxeHus B
CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3bI"

139

@u3nyecKuil MPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHKSA OT BelecTBa (Ha mpuMepe
XKuakux auH3)" unm "M3mepenue
(hOKYCHOTO PacCcTOSIHUS pacCEHBAIOIINX
nuH3"
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@u3nuecKkuil MPaKTUKYM 10 TEME
"Habmronenune nudpaxiuu, naTephepeHInm
U TIOJISIpU3AIMY CBEeTa"

141

Ou3n4eCcKuil MPaKTUKYM MO TEME
"OnpeneneHne UMIYbca U YHEPTUH
pensTuBUCTCKUX YacTull (1o ¢ororpadusim
TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM
noJe)"

142

Ou3n4ecKuil MPaKTUKYM MO TEME
"N3mepenne nocrossHHOM [1n1anka Ha
OCHOBe uccienoBanus Gotorddexra” wim
"HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOIUO OT HAMPSHKEHUS
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@u3nuecKkuil MPaKTUKYM 110 TEME
"NccnenoBanue cieKkTpa pa3peskeHHOTO
aTOMapHOI0 BOJIOPO/ia U U3MEpPEHUE
noctosinaoi Punbepra”
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@u3nyecKuil MPaKTUKYM 110 TEME
"HccrienoBanue paanoakTUBHOTO (OHA ¢
UCIIOJIHb30BAHUEM JIO3UMETPA" WITH
"N3ydenune noriouieHus O0eTa-4yacTHIl
aTIOMUHUEM "

145

@u3nyecKuil MPAKTUKYM 110 TEME
"HabmroaeHus 3BE31HOr0 HeOa
HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN IS
OTIpE/ICTICHHS TIOJIOKEHMSI HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIC
co3Be3ust CeBepHOTO MONyIapus U sIpKUe
3Bé31pl win "HaOmroaeHnsa B TeIeCKOIl
JlyHbl, IJTaHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIeHui"

146

O060011eHNE U cCTEMAaTH3AlUs 3HAHUIA.
Ponb ¢u3uku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHUECKOM,
COITMAJIBHOM M ATHYECKOM cdepax
JIeITEeIbHOCTH YeIoBeKa

147

O6001m1eHne 1 cucTeMaTu3anus 3HaHuH.
Ponb 1 MecTO PuU3MKHM U aCTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTUHE MHpa
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O06o001eHne 1 cucTeMaTH3alys 3HaHU .
Poub ¢pusmueckoii Teopun B GopMupoBaHUN
npeACTaBICHUH 0 (PU3MUECKOI KapTHHE
MUpa, MeCTO (PU3NIECKON KapTUHBI MHUpA B
o01IeM psily COBpEMEHHBIX €CTECTBEHHO-
HAayYHBIX TPEJICTABICHUI O IPUPOIE




149 O00011IeHME U cUCTEMATHU3ALUS 3HAHUM 110

teme "Knunemaruka"

150 O06001IeHME U CUCTEMATHU3ALUS 3HAHUM 110

teme "Knunemaruka"

151 O0001IeHre U CHCTEMAaTH3alus 3HAHUH 110

teme "JluHamuka"

152 O0001IeHre U CHCTEMAaTH3alMs 3HAHUH 110
teme "CraTuka TBepAoro tena"

153 O0001IeHre U CHCTEMATH3alMs 3HAHUH 110

TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe"

O0001IenHre U CUCTEMAaTH3alUs 3HAHUN 110
154 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKO I
TEOPHUH"

O00011eHNE U CUCTEMATH3AIIUA 3HAHUH 110
155 teme "Tepmoauaamuka. TeroBsie
MaIIuHe!"

O00011eHNE U cUCTEMATH3alU 3HAHUI 110
156 TeMe "ArperatHple COCTOSHUS BEIECTRA.
da3zoBbIC EPEXOBI"

157 O06o001m1eHre 1 cucTeMaTu3anus 3HaHu| 1o
Teme "DneKkTpuueckoe nomue”

O0001IeHre U CUCTEMAaTH3alus 3HAHUH 110

158
teMe "[10CTOSTHHBIN AIIEKTPUICCKUIA TOK"

O00011eHNE U cUCTEMAaTU3alU 3HAHUM 110

159
teme "TOKM B pa3IMYHbIX cpeaax’




160

O00011IeHME U cUCTEMATHU3ALU 3HAHUMI 110
teme "MarauTtHoe mnoJe”
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PesepBHbrit ypok. O600IICHNE U
cHCTEMAaTH3as 3HAHUH 10 TEME
"DyeKTpoMarHuTHas UHIYKIUA"

162

PesepBubiii ypok. O6001meHNe 1
cHCTEMAaTH3as 3HAHUH 10 TEME
"Mexannueckue Kojaedanus"

163

Pesepsublii ypok. O6001eHNE U
CUCTeMAaTHU3allus 3HAHUI TI0 TeMe
"DIeKTpOMarHuTHBIE KOJIEOAHUS "

164

PesepBHbIil ypok. O6001eHrE U
CUCTEMaTH3alUsl 3HAHHUH 110 TeMe
"MexaHn4ecKue 1 31eKTPOMarHUTHBIE
BOJIHBI"

165

PesepBubrii ypok. O600meHNE 1
cucreMaru3anus 3Haguil mo reme "Onruka”

166

PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTu3anus 3HaHui 1mo Teme "OCHOBBI
CTO"

167

PesepBHblii ypok. O6001ICHNE 1
CHCTeMaTH3aL¥sI 3HAHUH 110 TeMe
"KopmyckynsapHO-BOJIHOBON qyanu3m"

168

PesepBHbIit ypok. OGo01eHue u
cucTeMaTH3anus 3HaHui mo Teme "dusrka
aToma"

169

PezepsHsliil ypok. O0o0mmenue u
cUCTeMaTH3alysl 3HaHUH 110 Teme "du3nka
aTOMHOTO SIIpa U SJIEMEHTapHBIX YacTUIT'"
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PesepBHbIit ypok. O600IIeHNE 1




CuCTEMAaTHU3alnus 3HAHUH I10 TEME

"OnemenTsl acTpopuzuku”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

» ®usuka, 11 xnace/ Kacbsnor B.A., O01mecTBO ¢ orpaHHyYeHHOM
0TBETCTBEHHOCThIO «[[PODA»; AkunonepHoe o01ecTBo «M31aTenbcTBO
«IIpocsemienne»

» ®usuka, 10 xnace/ Kacbsnos B.A., O01ecTBO ¢ OrpaHMYCHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkninonepHoe obmiecTBo «M3narenscTBo

«IIpocsemienne»

METOANMYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
®dusuka. Yrnyonennsiit yposenb. 10—11 kmaccol : pabodast mporpamMma K

auann YMK B. A. KacesHoBa: yueOHO-MeTOoArueckoe mocobue / B. A.
Kacesnos, U. I'. BracoBa. —M. : [Ipoda

2 ®usuka. 10 k1. YrayoneHnuslid ypoBeHs : yueOuuk / B.A. KacbsHoB. — 5-¢
u3., crepeorut. — M. © [lpoda

3 Omsuka. 11 k1. YrayOneHHslid ypoBeHb : yueOHuk / B.A. KachsiHOB. — 5-¢

u3., crepeorun. — M. :Jlpoda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1 http://nsportal.ru - connanxpHas ceTh paOOTHUKOB 00pa30BaHHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkosie.

3 http://festival.1september.ru/articles/ - dbectuBaap negarorndecKux uae



«OTKPBITBIN YPOK».

4 http://lwww.fizika.ru/ - caiit ans yuureneir GU3NKU M UX YICHHUKOB.
5 http://www.physics.ru/ - marepuainsl mo pusuke.

6 www . ege .edu.ru - uapopmarmonnsli mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas komrekuus LIOPoB



