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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TPEOOBaHWI K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHON mporpammsbl, npenacrasieHHbix B ®I'OC COO, a
Takxke ¢ yuérom (enepanbHON pabouel mporpaMMbl BocniuTanusa u Kounnenuu
npenojiaBanust  yyebHoro nmnpeamera «®Pusnka» B 00pa3oBaTENbHBIX
opranmzanusax  Poccumiickorn ~ depepauuu,  peaNu3yHOIIMX  OCHOBHBIE
oOpa3oBareabHbIE POTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenensier 00s3aTEIBPHOEC MPEIMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHYEMYIO MOCIIEI0OBATEIbHOCTh U3YUECHUS
TEM U pa3gelioB y4yeOHOro NpeaMeTa ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOTO Mpolecca, BO3PACTHBIX
ocoOeHHocTel oOydaronuxcs. [Iporpamma no ¢usuke Haé€t mpeacTaBlICHUE O
HeJsIX, COAEpKaHWU, OOIel cTpaTeruu OOy4eHHs, BOCHUTAHUS W Pa3BUTHUS
oOyyarommxcsi cpefcTBaMu yueOHoro mnpeamera «Duszukay Ha yriayOJEHHOM
YPOBHE.

N3yuenne kypca pusuku yriryOJaEHHOTO YpOBHS MO3BOJISIET pealii30BaTh
3aayu Mpo¢deCCUOHANBHOM OpPUEHTAllUU, HANpPaBJICHO HAa CO3JaHUE YCIOBUI
JUISL TIPOSIBJIEHUS CBOMX WHTEJUIEKTYaAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEMN
KOKIBIM  OOyYalomuMCs, KOTOpPbIE HEOOXOMUMBI ISl  MPOJOHKCHUS
oOpa3oBaHMsi B OpraHu3auuax npodeccuoHaIbHOro 00pa3oBaHMs IO
Pa3sTUYHBIM (PU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensioTcs IUIaHUPYEMbIE pPE3yJIbTaThl
OCBOCHHSI Kypca (u3ukum Ha ypOBHE CpemaHero oOmero oOpa30BaHUS:
JUYHOCTHBIE, METalpeIMEeTHbIE, MNpeIMeTHble (Ha YIIIyOJIEHHOM YpPOBHE).
Hay4HOo-MeTO107I0THYECKOH OCHOBOM JUisi  pa3palOTKU  TpeOOBaHMM K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yjibTaTaM OOyYaroIINXCH,
OCBOMBILIUX ITporpaMmy 1o ¢U3UKe Ha YPOBHE CpPeAHEro o0Iero oopasoBaHus
Ha yriayOa&éHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IJIaHUPYEMbIE pPe3yJIbTaThl OCBOGHUS Kypca (U3UKH Ha yriayOonéHHOM
YPOBHE, B TOM YHCJIE ITPEAMETHBIEC PE3YNIbTATHI IO I01aM 00yUEHHUS;

conepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHus.

[Iporpamma 1o (u3uMke HMMEET MNPUMEPHBIM XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUYUTENAMHU (DPU3HUKH JIJIS1 COCTABJICHHS CBOMX PaOOYHX IPOrpamMMm.

[Iporpamma 1o ¢u3MKe He CKOBBIBAET TBOPUECKYIO MHUIIUATUBY yUUTEIEH
U TPEIOCTaBISET BO3MOXKHOCTH JUIsl peaju3allid Pa3IudyHbIX METOJIUYECKHX



MOJIXO/IOB K TMpenojaBaHui0 (U3UKU Ha YIIIyOJIEHHOM YPOBHE INpHU YCIOBUU
coxpaHeHus 00s13aTeNbHON YaCTH Co/lepKaHUs Kypca.

du3rka Kak Hayka o HauOoisiee OOMIMX 3aKOHAX MPHUPOIbI, BBHICTyMas B
KauecTBe y4dyeOHOro MpeaMeTa B LIKOJE, BHOCUT CYLIECTBEHHBI BKIaa B
cucteMy 3HaHuMi 00 okpyxawmeMm wmupe. IIkoapHBIN Kypc ¢u3NKn —
CUCTEMOOOpa3yoUMi ISl €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHbI JIeKaT B OCHOBE IPOILIECCOB M SIBJICHMIA,
M3y4yaeMbIX XHUMHEH, Ouosioruei, guiznueckod reorpadueit U acTpoOHOMHEH.
Hcrnonp3oBaHWe W aKTUBHOE MPUMEHEHWE (PU3NYECKUX 3HAHUN OMPEETHIO0
XapakTep Hu OypHOE pa3BUTHUE pPa3HOOOpa3HBIX TEXHOJOrU B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, IMOJIYYEHUs HOBBIX MATEPUAJIOB C
3aJlaHHBIMU CBOMCTBaMU. M3ydyeHue (u3MKM BHOCUT OCHOBHOW BKJIAJI B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MuHpa OO0ydarollerocs, B
dbopMHpOBaHUE YMEHHMM TPUMEHSATh HAy4YHBIM METOJl TO3HAHUS IPHU
BBITIOJTHEHUH UMH Y4€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3uku Ha ypoBHE cpefaHero oOmiero o0pa3oBaHUS
MOJIOKEH PsA HAEH, KOTOpPhIE MOXKHO paccMaTpHBaTh KaK MPUHLUIIBI €ro
IIOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEW KYypC SIBJISIETCS JIOTUYECKHU
3aBEpUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesa zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuasn Kypca (U3UKA
o0beMHEH BOKpPYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIsieTCS
dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U
noJie.

Hoea cymanumapusayuu. EE€ peanuzainus npeanonaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUUYECKON HAYKU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoea npuknaonou wnanpaenennocmu. Kypc ¢dusuku yriayOaéHHOTO
YPOBHSI MPEAIOiaraerT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX IPUJIOKECHUN H3YyYEHHBIX TEOpUUM U 3aKOoHOB. [Ipu sTom
paccMaTpuBaIOTCA Ha YpOBHE OOLIMX TPEJCTABICHUH M COBPEMEHHbBIE
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3konozuszayuu peanusyercs MNOCPEICTBOM BBEICHHS 3IIEMEHTOB
coJiepKaHMs, TOCBSAMIEHHBIX 3KOJOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYX IACHUS



npoOsieM  palMoOHAIILHOTO  MPUPOJOIONIB30BAHUS M IKOJOTHYECKOMH
0€30MacHOCTH.

OcBoenue cojiepkaHusi MPOrpaMMbl IO (PU3KKE JTOJKHO OBITH TOCTPOEHO
Ha TPUHIIAIIAX CUCTEMHO-JEATEeILHOCTHOTO TToaxoaa. i hu3uku peannsarus
ATUX TPHUHIUIOB Oa3upyeTcs Ha HCIOJb30BAHUU CaMOCTOATEIHLHOTO
AKCIEPUMEHTa KaK MOCTOSHHO JACHCTBYIOIIEro ¢akTopa yuyeOHOro mpoiiecca.
Jlist yryOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
DKCIIEPUMEHTA, BKJIIOUYAOIIET0 (POHTAIBHBIC YUYEHUYCCKHUE OIBITHI IPHU
M3Y4YEHUU HOBOTO MaTepuaia, JJabopaTopHbie pabOThl U pabOTHl MPAKTHUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa crioco0a peanu3anuu (PU3NYECKOro NpakTukyma. B
IIEPBOM Clly4ae MPakTUKyM IpoBoauTcs jubo B koHue 10 u 11 kiaccos, 1160
1ocJjie MEepPBOro W BTOPOTO MOJYTrOAMM B KaXKJIOM W3 3TUX KiaccoB. Bropoit
croco0 — 3T0 MHTErpanus padoT MPaKTUKyMa B CUCTEMY JabOpaTOpHBIX padorT,
KOTOpBIE TIPOBOJSTCSA B Mpoliecce u3yueHus pasnena (temsi). [Ipu aTom moj
paboTamu MpakTUKyMa MOHUMAETCSI CAaMOCTOATEIHHOE UCCIIEIOBAaHUE, KOTOPOE
MIPOBOAMUTCS TI0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIaroBoi
WHCTPYKITUH.

B mnporpamme mno ¢u3MKe cucTeMa YYEHHYECKOTO HSKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MPaKTHUKyMa MpeACTaBICHa SIUHBIM IepeyHeM. Boioop
TEMAaTUKH ISl TUX BUIOB YUCHUUYECKHUX MPAKTHUYECKUX PadOT OCYIIECTBISETCS
y4acTHUKaMu 00pa30BaTeIbHOTO TMpollecca HCXOAs H3  0ocoOeHHOCTen
MOYPOYHOTO TIUIAHUPOBAHUS M OCHameHus kaOwHeta ¢usuku. [Ipu sTom
oOecreuynBaeTcs OBJIaJIeHUE 00YYaIOIMMUCI YMEHUSIMU TTPOBOJUTH MPSIMbIE U
KOCBEHHBIC M3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEH (DM3UYECKUX BEITUYHH U
MIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPE/II0KEHHBIX THIIOTE3.

Bonpmoe BHMMaHHWE YIEISETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1t pacu€THBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 3a1a4d C SIBHO
3aJIaHHOM M HEABHO 3aJaHHOM (U3UYECKOW MOJAENbIO, TO3BOJISIOIINE
MPUMEHSATh W3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena
Kypca, TaK W HMHTETPHUPYS NPUMCHECHHE 3HAHWK W3 Pa3HbIX pas3aeioB. J[is
KaueCTBEHHBIX 3ama4y MPUOPUTETOM SIBIISTFOTCS 3aJIaHUs Ha
00BsICHeHHE/TIpeICKa3aHne TPOTECKaHUS (U3MYECKUX SBJICHHH M TMPOICCCOB B
OKpY KaloIIen KU3HU, TPEOYomue BeIoopa (PU3nIecKoi MOJEIH JUIsl CUTyaIluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUU C TpeOOBAHUSIMU Or'ocC COO K
MaTepHAIbHO-TEXHUUYECKOMY 00ecleueHnto y4eOHoro mpoiecca Kype (pU3NKu
yriIyOJIE€HHOTO YpOBHSI Ha YPOBHE CpEIHEro oOuero oOpa3oBaHUs JOJKEH
U3y4aThCsl B YCJIOBHUSIX MpEAMETHOro kabuHeta. B xabunere Qu3MKu MOIKHO



OBITH HEOOXOUMOE JIA00PATOPHOE OOOPYAOBAHKE /IJIsI BHIMOJTHEHUS YKA3aHHBIX
B IIporpamme no (pU3MKe yYeHHUECKUX OMBITOB, JJA0OPATOPHBIX padOT U padoT
NPAKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JleMoHcTpalinoHHoe o0OopyaoBaHue GOpPMUPYETCST B COOTBETCTBHHM C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTaTOYHOCTH M O00ECTHeuMBAEeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMme IO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHMSI HW3Y4YaeMbIX SIBICHUH W  MPOIECCOB, OHMIUPHUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPHUMCHCHUH.

JlabopaTopHoe 00OpymOBaHHE [JIsi YUYEHWUYECKHX MPAKTUIECKUX PadOT
dbopmupyeTcsi B BUAE TEMATUYECKUX KOMILJIEKTOB U OOECIIEUMBAETCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX oOOydJarommuxcs. TeMaTWdecKue KOMILIEKTHI
71a60paTOPHOTO 000PYNOBaHUS JOHKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
MCITOJIb30BAaHUY aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX JabopaToOpuil.

OCHOBHBIMU LEJIIMU U3y4Y€HUsI PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECAa U CTPEMIICHHMsS] OOYYaloOIUXCS K HAy4YHOMY
W3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX MHTCIUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HaHUA U (DopMHpOBaHHE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa HW3yYeHUs
OCHOB CTPOCHHS MaTepun U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUEe YMEHUH OOBICHATH SBJIEHUS C HCIOJIb30BAHUEM
(U3MYeCKUX 3HAHUW U HAYYHBIX JJOKA3aTeIIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  TpPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymyuiei
npodeCCUOHAIBHOM JIeSITEIbHOCTH, CBS3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeeMy o0y4eH!I0 B 3TOM HalpaBIICHUH.

JlocTmkeHne STUX 1eJieil o0eceunBaeTcsl pelieHueM CIeIYIOINX 3a1a4 B
IpoIiecce M3ydeHus Kypca (PU3UKH Ha YPOBHE CPETHEro 001ero oopa3oBaHus:

puooOpeTeHne CHUCTEMBI 3HAHUU 00 001mux buzuIecKux
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsIX, BKIIOUYas MEXAHHWKY, MOJICKYJSIPHYIO
(bU3HKY, TIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI acTPODU3UKH;

dbopMHpOBaHUEe YMEHUN TPUMEHITh TEOPETHUECCKUE 3HAHUSA  JIS
00bsicHeHUsI (U3UYECKUX SIBJICHUN B MPUPOJAE U JJIA MPUHATHUS MPAKTUYECKUX
pEIICHUN B MOBCEIHEBHOW KU3HU;



OCBOCHHE CIIOCOOOB pEIICHHS Ppa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
($u3HUecKO MOJENbIO, 33a/1a4, NOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHue
dbu3nYecKkol Monenu, aaeKBaTHOM YCIOBHUSM 3aJayd, B TOM 4YHUCJE 3aJla4y
MHXEHEPHOI'0 XapaKTepa;

NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOUCTB M TEXHOJOTMYECKUX MPOLECCOB, MX BIUSHUS HA OKPYXAIOLIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHMSI U TPOBEICHUS
bu3nyecKux HKCIEPUMEHTOB, aHalM3a W MHTEpHpeTanuud HH(OpMalUH,
OTpeeIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTara;

CO3JJaHHE YCIIOBHM I PAa3BUTHS YMEHHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOM J1eATEbHOCTH;

pa3BuTHE WUHTEepeca K cdepaM nOpodecCuoHanbHON JIEeATeIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yrmyOn€HHBIIA ypOBEHb
u3ydueHus yueOHoro mnpenMera «®Pu3nMKa» Ha YpOBHE CpPEIHEro O0OIIero
oOpa3oBaHMsl BbIOMpaeTcsl OOYy4YalOIIMMUCS, IUIAHUPYIOIIMMHU MNPOAOJIKEHUE
o0pa3oBaHusI 1O CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YPOBHE CPEIHErO
obmrero oopazoBanus orBoautcs 340 wacos: B 10 kimacce — 170 yacoB (5 gacos
B Henento), B 11 knacce — 170 yacoB (5 yacoB B HEZCIIO).

[Ipennaraemplii B mporpamMMe mo (u3uKe mNepedeHb JTabOpaTOpHBIX U
NPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb IENAaeT BHIOOD
IIPOBEICHMS J1abOpPaTOPHBIX padOT M ONBITOB C YYETOM HHJIMBHAYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIAEPXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTO IO3HAHUSA NIPUPOABI.

®uzuka — ¢QyHIaMeHTanbHas Hayka o mnpupojae. Hayunelii Mmeron
MO3HAHUS U METO/bI UCCIIENOBAHMS (PUBHMUECKUX SBJICHUM.

DKCHepUMEHT U Teopusl B Mpolecce Mmo3HaHus npupoabl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

Croco6bl u3MepeHuss (PU3NYECKUX BEIWYUH (aHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIC CUCTEMBI).

[TorpemHocTn  w3MepeHu#d (U3MYECKUX BeIMYMH (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopenvupoBanue (QU3NYECKUX SIBICHUN W TMPOIECCOB (MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, HJeadbHasl KUAKOCTb, WJICATbHBIN ra3,
TOYEUHBIN 3apsiy). ['unoresa. @uznueckuii 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH.
dusnueckas TEOpus.

Ponb 1 mecTo ¢usuku B GOpMUPOBAHNN COBPEMEHHON HAy4YHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3MmepeHne cuibl TOKa M HANPSHKEHUS B LEMU MOCTOSSHHOIO TOKA MpHU
MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ ¢ poBoii TabopaTopueit o ¢usuke. [Ipumeps! nsmepenus
(hbU3UYECKUX BEJIMYKMH MPU MOMOIIUA KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas n oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIUU HAa OCH CUCTEMBbI
KoopauHaT. TpaekTopus.

[lepemernienue, ckopocTh (CpelHsAsI CKOPOCTb, MITHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepuagbHON TOYKH, UX MPOEKIMU Ha OCHU CUCTEMBI KOOPJIMHAT.
CnoxeHure nepeMenieHui u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  NPSAMOJMHEHHOE  JIBUKCHUE.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUAIbHON TOUYKH
OT BPEMEHHU U UX rpauKH.



CBoOosHOE majieHue. Y CKOpeHue CBOOOHOTO mnajeHus. [[Buxenue tena,
OpOIIEHHOT0 MOJ YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHHU U UX IPAPUKH.

KpuBonuneiiHoe paBrkeHue. JIBHKEHME MATEpUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi U JIMHEWHas cKopocTh. [lepuon u vyactora obparieHus.
LenTpocTpeMutenbHoe (HOpPMaJIbHOE), KacaTellbHO€ (TaHre€HUUAIbHOE) U
IIOJIHOE YCKOPEHHUE MAaTepUaIbHON TOUKH.

TexHuueckre yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: CIIUAOMETD,
IBUKEHUE CHAps/IOB, LENHbIE, NIECTEpEHYAThIE W pPEMEHHBIE NEpeNayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopens CUCTEMBI OTCuéra, WJUTFOCTpaLUs KMHEMAaTUYECKUX
XapaKTEPHUCTHUK JABUKEHUS.

CriocoObl uccie10BaHusl IBHKEHUM.

WNnnrocTpauusi OpeiesbHOro Iepexoja M M3MEPEeHWE MIHOBEHHOMN
CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHUs Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy mpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPAeKTOPHl, CKOPOCTEN ABUKEHHS OJHOTO U TOTO Ke
T€Ja B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmMuKym.

N3yueHne HEpaBHOMEPHOTO JBHKEHHUS C LEIbI0  ONpEIeIeHUS
MTHOBEHHOU CKOPOCTH.

N3mepenre  yCcKOpeHHsT TpU  MPSMOJMHEHMHOM  PaBHOYCKOPEHHOM
JBVKEHUU 11O HAKJIOHHOM IUIOCKOCTH.

HccnepoBanue 3aBUCUMOCTHA MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKECHUU.

N3mepenne  yckopeHHss  CBOOOJHOrO  MajeHUsi  (PEKOMEHIOBAHO
UCITOJIb30BaHUE IU(POBOI TabopaTopun).

N3yuenue nBuKeHUs Tena, OpOIIEHHOro Tropu3oHTalbHO. I[IpoBepka
TUIOTE3bl O MPAMOW MPONOPLUHUOHATBHOM 3aBUCUMOCTH MEXAY albHOCTBIO
noJIETa U HAYAJIBHOM CKOPOCTHIO TENA.

N3yueHnue ABMKEHHUS Tejla MO OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.



UccnenoBanne  3aBUCHUMOCTM — TIEpHOJa  OOpallleHHs] KOHHYECKOTrO
MasiTHUKA OT €ro napameTpoB.

Tema 2. /lunamuxa.

ITepsoiii 3akoH HrproTona. MHepruanbable cuctembl orcu€ra. lIpuHiun
OTHOCHUTEIBHOCTH [Manunes. HeunepunanbHbie CUCTEMBI oTcuéra
(ompenenexnue, NpUMeEpHI).

Macca tena. Cuna. IlpuHiun cynepno3uiyiu Cuil.

Bropoii 3akoH HproToHa 111 MaTepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. ODKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW U
WHEPTHON MACCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOIHOTO MAJIEHUs OT BBICOTHI
HaJl TMOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckoid MmUpoThL. JIBHKEeHUE
HeOECHBIX Tel W MX CcIyTHUKOB. 3akoHbl Kerepa. Ilepas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, mBuxyiierocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUS U CHJIa TPEHUSs
nokos. Koadpdunuent tpenus. Cuiia COnpoTUBICHUS NMPU ABMIKEHUHM Teja B
AKUJKOCTH WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIHLHOTO ABUKEHHSI.

Hasnenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHuyeckre yCcTpoONCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: MOIIUITHUKH,
IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPIHUAIBHBIX W HEWHEPIUATbHBIX
CHUCTEMAx OTCYETA.

[IpyHLMI OTHOCUTEIBHOCTH.

Kauenue nByx HMJIMHAPOB WIM IIapOB Pa3HOW MacCChl C OJIMHAKOBHIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIMATIbHON CUCTEMBI OTCUETA.

CpaBHEeHrE pAaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
MPOU3BEACHUEM MACChl T€Ja Ha €ro YCKOPEHHWE B HHEPUUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHJl, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne Macc o B3auMOIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U MMAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUSA MOKOSI, KAUYEHUS U CKOJIbKEHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKyMm.

N3mepeHne paBHOJNEHCTBYIOIIEH CHJI TpPU JBWKEHUU Opycka IO
HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHMOCTH BPEMEHU JBHKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOpMaIIHH.

N3ydenne IBUKEHHS CHUCTEMBI TEIl, CBS3aHHBIX HUTBHIO, NEPEKUHYTOU
gepe3 JIETKH OJI0K.

N3mepenne  kodpduuMeHTa  TpeHUs 1O  BEIUYUMHE  YIJIOBOIO
ko3 uurenta 3apucuMoctu Fp(N).

UccnenoBanne JBuKeHUs Opycka 1O HAKJIOHHOM IUIOCKOCTH C
MEePEMEHHBIM KO3(P(ULIUEHTOM TPEHHS.

N3ydenne ABUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynaTtenbHoe U BpamaTreabHOe ABUKEHUE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalieHus. [linedo cuisl.
CrnoxeHue cuJil, IPUII0KEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuyeckre ycTpOMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: KPOHIUTEWH,
CTPOMTEIIBHBIN KPaH, PEIIETYATHIE KOHCTPYKLUU.

Jemoncmpayuu.

VY ci1oBuUsl paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnenoBanue yclOBUI paBHOBECHS TBEPAOTO TeEJNa, HMMEIOLIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PaCYET CHUIT YIIPYTOCTH.

N3y4yeHnne ycToM4MBOCTU TBEPIOIO TEIA, UMEIOILEr0 IIJI0N[Ab OIIOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuke.

Nmnynec mMaTepralibHONM TOYKHM, CHUCTEMBI MaTepUalbHBIX TOueK. LleHTp
Macc CUCTEMBI MaTEpPUAIbHBIX TOUEK. TeopeMa O JBUKEHUH LIEHTPa Macc.

NMnysibc CUIIbl 1 U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

MoMeHT nmnyiibca MaTepuaibHOM TOUKU. [IpencraBiieHre o coxpaHeHUun
MOMEHTA UMITYJIbCa B HEHTPAIbHBIX MOJISX.



PabGoTa cuimbl Ha MalloM W Ha KOHEYHOM IMepemenieHuu. ['paduyeckoe
MIPEACTABICHUE PAOOTHI CHIIBI.

MOIIIHOCTD CHIIBL.

Kunernueckass sHeprusi MaTepHalibHOM TOYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIIBHOU TOUKHU.

[loreHnManbHBlE M HENMOTEHUMAIbHbIE CHIBL. [lOoTeHIManbHas >HEPrus.
[ToreHunanbHas SHEPrus yIpyro nehopMUPOBaHHON PY>KUHBI.
[loTeHunanbpHass »HEPrHs Tela B OJHOPOJHOM TI'PABUTALlMOHHOM IIOJIE.
[TorenuuanbpHass 3HEpPrusi Tena B T'PABUTALMOHHOM II0JI€ OAHOPOJHOrO mIapa
(BHYTpU U BHe miapa). Bropas kocmuueckasi CKOpoCcTb. TpeThs KOCMHUYECKas
CKOPOCTb.

Cs3b paOOThl HEMOTEHIMAJIBHBIX CHUJ C HM3MEHEHHEM MEXaHHYECKOU
DHEPI'MHU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YJHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyIn 71 WICAUTBHOM KUJIKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JIBUKEHUE
pakeT, BOJOMET, KONED, MPYKUHHBIA MHUCTOJET, TUPOCKOM, (PUTYPHOE KaTaHWe
Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHre MOIITHOCTY CHUJIBI.

M3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.

B3anmHble npeBpalieHns] KHHETUYECKOW M MOTEHINAIBHON SHEPIUuil Mmpu
JNEUCTBUH HA TEJIO CHJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUH NMPU CBOOOTHOM MaJICHHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne umimyiibca Teia o TOpMO3HOMY Iy TH.

N3mepennie cuibl TATH, CKOPOCTH MOJIETU DJIEKTPOMOOUIIS U MOILHOCTH
CHUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne cCOXpaHEHHs UMITYJIbCA IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3MepeHrne KHHETUYECKOM SHEPTUU TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHHsI NOTEHLMAIBHONW SHEPIHMHM NPYXKUHBI C PabOTOM
CWJIbI TPEHHUS.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU JIBHXKEHHM Tela MO HAKIOHHOM
MJIOCKOCTH.



Paznen 3. MoJgekyasipuasi pu3nka 1 TEePMOJIMHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OcHOBHBIE TOJOXKEHHST MOJIEKyJsipHO-KMHeTH4eckoil Teopun (MKT), ux
onbITHOe oOocHoBanue. Jludbdys3usa. BbpoyHoBckoe BkeHHE. XapakTep
JIBW)KEHUSI W B3aMMOJEHCTBUS YacTUIL BellecTBa. MoOJEnu CTPOEHUs Ta3o0B,
KHUJKOCTEH U TBEPABIX Te U OOBICHEHUE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX
Mozeneil. Macca u pasmepbl MoJieKysl (atroMoB). KonnuecTBo BelllecTBa.
[ToctostnHass ABoranpo.

TermoBoe paBHoBecue. Temmeparypa u crocoOwl e€ m3mepenns. [llkana
temneparyp Llenbcus.

Mogenp wuAeanbHOr0 rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPHM:
YaCTHULI T'a3a JBHKYTCS XaOTUYECKH U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenue MenaeneeBa—Kmnaneiipona. AOcomtoTHas
teMriepatypa (mkana temneparyp KenbBuna). 3akon [lanbTona. M3omporeccs
B HUJICaJIbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MIPEICTABICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p MeXIy [aBICHUEM U CpPEAHEH KHHETUYECKOW DHEpruen
MOCTYNATEIbHOIO TEIJIOBOrO JBHXKEHUSI MOJIEKYJI HACAIbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UJICATIBHOTO Ta3a).

CBs3p  aOCONIOTHOM TEMMEPaTyphl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpEIHEM KUHETHUYECKOM SHEPIUEU IMOCTYMNATEIbHOrO TEIUIOBOIO JIBUXKECHUSA €€
YacCTHII.

TexHuyeckre yCTpoHCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4eHne HaHOMATEPUAJIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YACTHI] BEIIECTBA.

Mopaenb 6pOyHOBCKOTO JABUKECHUSI.

Buaeoponuk ¢ 3anMchbio peaibHOTO OPOYHOBCKOTO JBUKECHHUS.

Huddy3ust KUIKOCTEH.

Mopnens onbita LlTepha.

[IputsxeHre MOIEKYIIL.

Mojienu KpUCTAINIMYECKUX PEIIETOK.

HabGnronenue u riccieioBanue N30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne mnponecca YCTAaHOBICHHUS TEIUIOBOTO PABHOBECHUS IIPU
TEIUI000MEHE MEXKTy TOpsiueid U XOJIOJHOM BOJOM.

N3ydenne m30TepMHUUECKOTO Mpolrecca (PEKOMEHIO0BAHO HCIOJIb30BaHUE
1udpoBoi 1abopaTopun).



N3ydenne n30X0opHOro nporuecca.

N3yuyenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUH IS
TEPMOJMHAMUYECKON CUCTeMbl. BHeIIHME W BHYTPEHHHUE MapaMETpBI.
[TapameTpbl TEPMOAMHAMUYECKON CHCTEMBI KAK CPEAHUE 3HAUYEHUs BEIIMYMH,
ONKMCBHIBAIOIIMNX €€ COCTOSHUE HAa MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamuiku. CamMomnpou3BOJbHAs —peakcalus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mojenp uaealbHOTO Ta3a B TEPMOJMHAMHKE — CHUCTEMa YPaBHEHHI:
ypaBHeHne MeHeneeBa—KnanelpoHa v BeIpaXXEHUE AJIsI BHYTPEHHEW SHEPIUu.
VYcioBuss NPUMEHUMOCTH 3TOM MOJENH: HHU3KAs KOHUEHTpAIMS 4YacTHIl,
BBICOKHE TEMIIepaTyphl. BelpaxkeHue 11l BHYTPEHHEN SHEPTHU OJHOATOMHOTO
MJICaJIbHOIO rasa.

KBazucratnueckre u HECTaTUYECKUE ITPOLIECCHI.

OneMmeHTapHasi paboTra B TepMoAMHAMUKe. BeruncieHue palOOThl IO
rpaduky mporecca Ha pV-auarpamme.

Tennonepenaya kak cnoco0 HW3MEHEHHMS  BHYTpPEHHEW  SHEpPruu
TEPMOJIMHAMHYECKOW CHUCTeMBbl 0e3 coBepmieHus paboTel. KonBeknus,
TEIIONPOBOJHOCTD, U3TyUYCHHE.

KomnuectBo Ttemnorel. TennoéMkoCTh Tema. YaenpHas W MOJIApHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Mainiepa. YaenpHas TenjaoTa CropaHus
toruBa. Pacu€r konmuecTBa TemiaoThl mpu Teronepenade. I[lonarue o0
aanabaTHOM Tpolecce.

IlepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsAss dHeprusa. KomnuecTBo
TEIJIOTHI U paboTa Kak Mephl M3MEHEHHs BHYTPEHHEH  HHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoil 3aKOH TEPMOAMHAMHUKHU JJIsI PABHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOAUT
eAMHCTBEHHAs aguadaTa. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMUKM JUI1 HEPABHOBECHBIX IIPOLECCOB:
HEBO3MOXKHO TIepe/laTh TEIUIOTY OT 0oJiee XOJIOIHOTO Teia K 0ojiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeoOpatumMocTh TpUPOIHBIX ITPOIIECCOB.

[Tpunnune! nevicteus TerwioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. [ukn Kapho.

DKOJOTUYECKUE  aCHEKThl  MCIIOJIb30BAHUS  TEIUIOBBIX  JBUTATEINICH.
TennoBoe 3arps3HEHUE OKPYKAIOILIEH CPEJIbI.



TexHu4yeckre ycTpoilCTBa U TEXHOJOTMYECKHUE MPOLECCHI: XOJIOANIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOUHA,
[IOJIyYEHUE CBEPXHU3KUX TEMIEPaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJIOB C
HCIIOJB30BaHUEM TEIJIOBOTO HAcoCa, yTUIN3AIMs OMOOPTaHUYECKOro TOIUIMBA
JUTSL BBIPAOOTKH «TETIJIOBOV U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3zaymiHoe oruuso.

CpaBHeHUE yAeIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPTUH.

Uccnenosanne agnadaTHOTO MpoIlecca.

KomnbroTepHbie MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepeHne yaenbHON TEMI0EMKOCTH.

UccnenoBanue mponecca OCThIBAHUS BEIIECTBA.

UccnenoBanne aguabdaTHOTO IIpoIiecca.

N3yyeHne B3aMMOCBA3U HEPTUU MEKMOJEKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuecmea. Pazoevie nepexoowl.

[Tapoobpa3oBanne M KoHIeHcamus. Mcmapenne u kumeHue. Y aenbHas
TEIIOTa MapooOpa3oBaHUs.

Hacepimiennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCHMOCTH
IUVIOTHOCTH W JIABJIEHUS HACBIIEHHOIO Mapa OT TeMIEpaTypbl, HX
HE3aBUCUMOCTh OT OOBEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEeMIEpaTyphl
KUIEHUS OT AABJIEHUS B )KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHASE U OTHOCUTEIIbHAS BIa’KHOCTb.

TBépnoe tenmo. Kpucramimueckue u amopdHbie Tena. AHU30TPOIHUS
CBOWMCTB KpHCTa/UIOB. llnaBieHue u Kpuctaumsanus. YJelabHAs TEIIoTa
riaBiaeHus. CyomuManus.

Hedbopmanuu TBEpOro Tena. Pactsokenwe u cxarwe. Caur. Moaynb
HOura. [penen ynpyrux aedopmarmii.

TemoBoe pacuupenue KUAKOCTeN U TBEPBIX TeN, 00bEMHOE U JTMHEHHOE
pacmipeHre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YacTHUI[ BEIIECTBA Kak
NpPUYKHA TEIJIOBOTO pAaCUIUPEHHs Tell (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEpTHH B (PAa30BBIX MMEPEXOIAX.

VYpaBHeHue TerioBoro danaHca.



[ToBepxnocTHOE HaTsKeHHE. KoahPUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamumnapusie  sBrnenus. JlaBieHue 1O HCKPUBIEHHOW IMOBEPXHOCTHIO
xujakoctu. Gopmyia Jlamaca.

TexHUYecKne YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KUIKHE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermoBoe pacmupeHue.

CBOICTBa HACBIIIEHHBIX TTAPOB.

Kunienune. Kunenue rmpy noHM>XEHHOM J1aBJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsapusie siBiieHusl.

Mopenu HEHbFOTOHOBCKOM JKHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIIAXKHOCTHU.

HccnenoBanue HarpeBaHus U IUIABICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buasr nepopmariuii.

Habmronenne manbix aedopMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN NCIAPEHUS )KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI MIJIABJICHHUS JIBJA.

N3ydenne CBOMCTB HACBIIIEHHBIX [TAPOB.

N3mepennie aOCONIOTHOM BIIAXKHOCTH BO3AyXa M OLIEHKa Macchl MapoB B
MIOMEIICHUH.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBucUMOCTH JedopMaliid  pe3MHOBOro olpasla oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noie.

DnekTpu3anus Tea U €€ MPOosBICHUS. DJeKTpuueckuil 3apsan. /[Ba Buaa
AJIEKTPUYECKUX 3apsAoB. [IpOBOJHUKH, IUAJIEKTPUKHM U TOIYIPOBOIHUKHU.
DNeMEHTapHbIM 3JIEKTPUYECKUM 3aps]l. 3aKOH COXPAHEHHUsSI 3JIEKTPUUYECKOTO
3apsaa.

B3aumopaeiictBue 3apsanoB. Todyeunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiicTBre Ha 3JIEKTPUUECKHUE 3aPSAbI.

Hanpsoxénnocts  anexktpuyeckoro mnoiid. IIpoOubrii  3apsa.  Jlunum
HaIPSHKEHHOCTH JIEKTPUIECKOTO Mojst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.



IToTeHUMaNIBbHOCTh 3JIEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHUMAIOB U
HanpspbkeHue. [loTeHnumanbHas SHEprus 3apsna B DJIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan snekTpocTaTudeckoro mnoss. CBA3b HANPSKEHHOCTU MOJA U
PA3HOCTU NOTEHIMAJIOB JUISl 3JIEKTPOCTATUYECKOr0 T0JIs1 (KaK OJTHOPOJHOTO, TaK
Y HEOJTHOPOJIHOTO).

[TpuHMn Cynepno3uiiuy dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHOU cdepsnl. [lome
PaBHOMEPHO 3apshKEHHOTO 1Mo 00béMy mmiapa. I[lose paBHOMEpHO 3apsiKEHHOU
OeckoHewHOW TUIocKocTH. KapTWHBI JIMHMIA HampsHKEHHOCTH 3THUX TONEH U
SKBUIOTECHUHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PABHOBECHS 3aPsA0B.

JIMdIIeKTpUKM B DJIEKTpPOCTaTHYECKOM  moiie.  Jludnekrpudeckas
ITPOHUIIAEMOCTh BEIIECTBA.

Konpencatop.  DNeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOTI'O0 KOHAEHCATOPA.

[TapannensHoe  coeauHeHue  KoHaeHcatopoB.  I[locimenoBarenbHOe
COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrKeHME 3apsIKEHHOM YaCTHULIbI B OJJHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHudyeckue yCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpHI, TeHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA dJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUTACTHH.

Mogaensb anekTpocratuyeckoro reueparopa (Bau ge I'paada).

IIpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DJeKTpocTaTHUeCKas 3aluTa.

YCTpOWCTBO M JEUCTBUE KOHJEHCATOpAa IIOCTOSIHHOW M IIEPEMEHHOM
€MKOCTH.

3aBUCUMOCTb JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsSKEHHOT0 KOHJIEHCATOopa.

3apska 1 paspsika KOHJIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OneHka cui B3auMOJEHCTBUSA 3apsKEHHBIX TEIL.



HaGnrogenue mnpeBpailleHuss SHEPrUU  3apsHKEHHOTO KOHJEHCATOpa B
SHEPTUIO U3TYUYECHUSI CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKaIIel KOHJEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB (HampsiKEHUs ) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Illocmoannwlit 31eKmMpuyecKuili mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBust  CylIeCTBOBAaHUSI ~ MOCTOSIHHOTO — BJIEKTPUUECKOTO  TOKA.
Uctounuku Toka. Hanpstxkenue U u 3/1C &.

3akon Oma 1Jis yyacTka IIeMu.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHHUKA OT €ro JUIMHBI U TUIOIIAJAW MONEPEYHOrO CEYEHHS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

IlocnenoBarenpHOE, napajuiesIbHOE, CMEIIaHHOE COEIMHEHUE
IIPOBOJTHUKOB. Pacu€r pa3BeTBIEHHBIX JJeKTpuueckux uened. I[lpaBuna
Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenna.

MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKa. TeroBas MOIIHOCTh, BbIAEISEMas Ha
pe3ucTope.

OJIC 1 BHYTpEHHEE CONPOTUBIICHHWE HUCTOYHMKA TOKa. 3akoH Oma mjis
MOJHOW (3aMKHYTOM) »SIEKTpUYecKOW Ienu. MOIIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3ambikanue.

Konpgencartop B nenu noCTOSSHHOTO TOKA.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECCH: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IJICKTPUUECKON SHEPTUU.

JHemoncmpayuu.

N3mepeHre cuiibl TOKa U HaMPsHKEHUS.

UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA,
JIaMITbl HaKaJIMBaHUS U CBETOIMO/A.

3aBUCUMOCTh COMPOTUBJICHUSI WJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIONIA/IM MOTEPEYHOTO CEUCHUS U MaTepraia.

UccnenoBanne 3aBUCMMOCTH CWIbI TOKa OT CONPOTUBICHUS TMpHU
NOCTOSIHHOM HaIps)KEHHH.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3aMblkaHUE TalbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

Crnoco0bl coelMHEeHHsI ICTOYHUKOB Toka, D/]C GaTtapeil.



HccnenoBanne pa3HOCTH MNOTEHIMATIOB MEXAY IMOJI0CAMU HCTOYHHUKA
TOKa OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKyMm.

HccnepoBanne CMEIIAaHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepeHune yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TOKAa OT HANPSHKCHUS IS JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepmerpa (BoiabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoct I/[C TralbBaHUYECKOTO 3JIEMEHTA OT
BPEMEHU IIPU KOPOTKOM 3aMBIKAHHH.

HccnenoBanne pa3HOCTH NOTEHUMAJIOB MEXAY IMOJI0CAMU HCTOYHHUKA
TOKa OT CHJIbI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHHMKA TOKAa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DnekTpuyeckas MPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
MPOBOAUMOCTD TBEPABIX METAJIOB. 3ABUCUMOCTh CONPOTUBIICHUSI METAJIOB OT
TeMiiepaTypbl. CBepXIpOBOANMOCTbD.

DIEeKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W TNPUMECHasT  MPOBOJUMOCTH
MOJIyITpoBOIHUKOB. CBO#CTBA p—n-niepexoaa. [1omynmpoBoTHUKOBBIE TPUOOPHI.

DJIIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIML.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DneKTpudecKuii ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHbBIN
paspsn. Paznuynbie TUIIBI caMOCTOSTENBHOTO pa3psana. Monxus. [lnasma.

TexHu4yeckre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psiiHble
JIaMIIbl, 3JEKTPOHHO-ITy4YeBasg TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: TUOJ,
TpaH3UuCTOp, (HOTOAMON, CBETOMMOM, TalbBaHUKA, papUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHbI 2sekTposinza Papazes.

HckpoBoit paspsa ¥ IPOBOAUMOCTb BO3yXa.

CpaBHeHHE NPOBOAUMOCTH METAJIJIOB U MOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOANMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.



Hab6nronenue snekrponusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

UccnenoBanre 3aBUCMMOCTH  COMPOTHUBJICHUS  TEPMOpPE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nvecKuil MPaKTUKYM.

CnocoObl  m3MepeHHuss (PHU3NYECKHUX BEIMYMH C  HCIOJIb30BAHUEM
AaHAJIOTOBBIX W UU(MPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENbHBIE IMOrPEIIHOCTH
u3MepeHui pusndyeckux BeauunH. OLeHKa rpaHull TOTPEIIHOCTEH.

IIpoBeneHNE KOCBEHHBIX WM3MEPEHHMM, MCCICAOBAHUNA 3aBUCUMOCTEH
(bu3MYecKuX BETWYMH, MPOBEpKa MPEIOKEHHBIX TUIOTe3 (BhIOOp U3 padoT,
ONMMCAHHBIX B TEMAaTHYECKUX pazlenax «YUYeHUYECKUH SKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHbie CBS3M.

N3yuenune «kypca ¢usuku yriuyonénHoro ypoBHs B 10  kimacce
OCYHIECTBJISIETCS. € YYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpa il ¥ TEXHOJIOTHH.

Mescnpeomemusie nonamus, CeA3AHHBIE C UYYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4YHbId (QakT, rHUnoresa, ¢usnUecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJI0/IeHUe, HKCIEPUMEHT, MOJIEIUPOBaHUE,
MOJI€JIb, U3MEPEHUE, IMOIPEIIHOCTH HW3MEPEHUI, H3MEpUTEIbHbIE NPHOOPBI,
udposas tabopaTopus.

Mamemamuka: pelieHne cUCTeMbl ypaBHeHHH. JluneiiHas QyHKUu,
napabona, runepbona, ux TrpadUKd U CBOMCTBA. TPUTOHOMETPUUECKHUE
byHKIMU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOP/IMHAT,
CJIOKE€HUE BEKTOPOB.

buonocusa: mexanwueckoe IBWKEHHWE B KUBOM mpupone, auddysusd,
0CMOC, TEIJIOOOMEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHUE OKpYKaroulen
Cpelibl, YTUIU3aIKs OMOOPTaHUYECKOTO TOTINBA JUTsl BEIPAOOTKU «TETUIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE W KamWUIApHbBIE SIBJICHUS B
MPUPOE, JIEKTPUUECKUE SBJICHUS B )KUBOU MPUPO/IE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKY,
MOJIb BEIIECTBAa, MOJSpPHAas Macca, MOJIYyYEeHHE HAHOMAaTEpPHAJIOB, TEIUIOBBHIE
CBOMCTBAa TBEPABIX TN, KUAKOCTEHM W Ta30B, IKUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs JIUCCOLMALMS,
raJibBaHUKa, HJIEKTPOHHAS MUKPOCKOIIHS.



T'eocpagpua: Ba>xxHoOCTh BO3yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocusn:  npeoOpa3oBaHWE  JBMKEHUH C  HMCIHOJb30BAaHUEM
MEXAHU3MOB, YYET CyXOrO M JKHJIKOIO TpPEHHMsSI B TEXHUKE, CTaTUYECKUE
KOHCTPYKUMHU (KPOHIUTEWH, pemeéTdyarble KOHCTPYKIUHU), HCHOJIb30BaHUE
3aKOHOB COXPaHEHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET U JPYTHE),
JBUTATENIb BHYTPEHHETO0 CrOpaHMsl, MapoBas TypOHHa, ObITOBOW XOJIOAWIbHUK,
KOHJUIMOHEDP, TEXHOJOTMU IIOJyYEHHsS] COBPEMEHHBIX MAaTE€pUAlOB, B TOM
YUCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJIOTHMH, JJIEKTPOCTATUYECKAS 3aluTa,
3a3eMJIEHUE BJIEKTPONPHUOOPOB, ra3opas3psaHbIe JIAMIIbI, MOJIYIPOBOJHUKOBBIC
npuOOpbI, TaJIbBaHUKA.

11 KITACC

Pa3znen 4. JieKTpoauHAMMKA.

Tema 4. Maznummnoe noae.

B3auMopelicTBUe TOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MaruautHoe none. BekTtop MarHuTHOM HMHAYKUMH. [IpyHUIMO Cyneprno3uiuu
MArHUTHBIX TTOJIEN. JIMHMY MarHUTHOM MHIYKLWH.

MarsnuTtHoe 10Jj1e TPOBOJIHUKA ¢ TOKOM (IPSIMOTO TIPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuiia Amniepa, €€ HarpaBJIEHUE U MOJYJIb.

Cuna JlopeHuma, €€ HampaBiI€HHE W MOIYyJb. [[BH)KEHHE 3apsKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM 1oJjie. Pabota cunel Jloperna.

MarnutHoe 1nosje B BemecTBe. DeppoMarHeTuKy, rnapa- u JuaMarHeTUKHY.

TexHU4ecKre yCTpPONCTBA U TEXHOJOTUYECKHE IPOIECChl: MPUMEHEHHE

MOCTOSIHHBIX MAarHMTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJILTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTaAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa nuHMM HMHAYKOMM  MarHUTHOTO  MOJA  ITOJOCOBOIO U
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa 1nuHWNA MarHUTHOW WHAYKIWU TOAS JJIMHHOTO IPSMOTrO
IPOBOJHHUKA U 3aMKHYTOT'0 KOJIBLEBOTO MPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JeiictBue cumnbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBmkeHus mydyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JNEUCTBUSA DIIEKTPOU3MEPUTEIIBHOIO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.



Yuenuueckuit skcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

HccnenoBanne MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTHKOB.

Hccnenoanne neMCTBUSI NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenue cuiibl AMrepa.

N3yyeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OmnpeneneHue MarHUTHOM HWHAYKIIMM Ha OCHOBE W3MEPEHUS CHJIbI
Awmmnepa.

Tema 5. InekmpomazHumnan uHOYKYuUsi.

SlBneHne 3NEKTPOMArHUTHOM MWHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
uHaykuuu. OJIC mHAaykuuu. 3akoH 3J€KTpoMarHuTHOM uHAykiuu dapanes.
Buxpeoe anexrpuueckoe nosie. Toku Pyko.

OJIC uHAYKIHMHU B MPOBOJHUKE, ABMKYIIEMCS B OHOPOJIHOM MAarHUTHOM
noJie.

IIpaBuiio Jlenna.

NuayktuBHOCTh. KaTyilika MHAYKTMBHOCTH B LIEMH ITOCTOSHHOI'O TOKA.
SArnenue camonnaykuu. I1C caMOUHAYKINH.

DHeprusi MAarHUTHOT'O MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHUYEeCKHEe YCTPOUCTBA U TEXHOJIOTUYECKHE MPOLIECCHl: MHIYKIIMOHHAS
1e4Yb, COJICHOW]I, 3alMTAa OT BJCKTPU3ALUU TEJ MPU JABWKEHUUW B MAarHUTHOM
noJsie 3eMIIn.

Jemoncmpayuu.

HaGnronenue SBIEHUS DIEKTPOMArHUTHON WHITYKITHH.

UccnenoBanune 3aBucumoctd IJ[C HHAYKIUM OT CKOPOCTH H3MEHEHMS
MarHuTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tanenrie MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenoanne 3aBucumoctn  IJC  caMOMHIOYKIIMM OT  CKOpPOCTH
W3MEHEHUS CUJIbI TOKA B 1CTIH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie pabomul, NPAKMUKYM.

HccnenoBanue siBieHUs 3JIEKTPOMATHUTHOW UHAYKIIHH.

Onpenenenne UHAYKIMU BUXPEBOTO MAarHUTHOTO TIOJISI.

HccnenoBanue siBIEHUS CAMOUHAYKIIHH.

COopka MoJIenH AIEKTPOMarHuTHOT'O TeHepaTopa.

Paznen S. KoJsie0anust 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.



KonebarensHas cucrema. CBoOOIHEIE KOIeOaHMS.

lapmonunueckue  konebanusi. Kunemarndeckoe W JUHAMUYECKOE
OMHCaHWe. DHEPreTHUeCKOe OINMHUCAHHE (3aKOH COXPAHEHHUS MEXaHWYECKON
sHepruu). BeiBo AMHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJIEOaHUM U3 UX
ASHEPreTUYECKOr0 U KHUHEMAaTUYECKOT0 OMHUCAHUSL.

Ammnutyna u ¢dasa xonebanuil. CBsi3b aMILTUTYIbI KOJIEOAHUN MCXOJIHON
BEITMYMHBI C aMITUTYIaMU KOJIeOaHU# €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u vactora kosebanui. [leprnoa Manbix CBOOOAHBIX KojaeOaHUM
MareMaTthdeckoro masTHuka. [lepmom cBOOOAHBIX KoJeOaHWN TPYKUHHOTO
MasTHHKA.

[TonsiTne o 3aryxaromux KoneOaHusX. BBIHYXIEHHBIE KOJeOaHUSI.
Pe3onanc. Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOMN
KpUBOW. ABTOKOJIEOaHHUS.

TexHuyeckre yCTpOMCTBA M TEXHOJOTUYECKUE IIPOLIECCHI: METPOHOM,
4achkl, Ka4eu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceilicmorpad.

Hemoncmpauuu.

3anuce K01e0aTeaIbHOTO ABUKEHUS.

HaGnronenne He3aBUCUMOCTH MEPUOIa MAJIBIX KOJIeOaHUH Tpy3a HA HUTHU
OT aMIUTUTYIbl.

HccnenmoBanne 3aTyxamomux KojJieOaHMM W 3aBHCHMOCTH  TIEPHOJIA
CBOOO/IHBIX KOJIEOAHUM OT CONTPOTUBIICHUS.

UccnenoBanne konebaHuil Tpy3a HAa MACCUBHOM TMPYXKUHE C IEJIbIO
(dbopmupoBaHus NMpeACTaBICHUN 00 UAcaIbHON MOAEIU MPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUS SHEPrUU MPHU KOJeOaHUSIX rpy3a Ha MPYyKUHE.

HccnenoBanue BRIHYKICHHBIX KOJIEOAHUM.

Habnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

N3mepenne nepuoaa cBOOOAHBIX KOJIEOAHMM HHUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3akOHOB JBIKEHHS Tella B XOJe KOJICOAHUN Ha yIpyrom
IIO/IBECE.

N3ydenne nBUX)EHUSI HUTSHOT'O MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPY>KHHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUSI aMILUTUTY bl 3aTyXalOMIKUX KOJIEOAHUIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. dnekmpomazHumnsle KoaeOAHUA.



Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoJiebaTenbHOM KoHType. dopmyna Tomcona. CBs3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUTUTY/I0N CHIIBI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs IHEPTUU B UJCATBHOM KOJIEOATEIbHOM KOHTYPE.

3aryxaromue JIEKTPOMArHUTHBIE KoJIe0aHusl. BrinyxaeHHbIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHblii TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA M HANPSDHKEHUS TMpU pa3iudyHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunHycouanbHblid IEPEMEHHBIN TOK. Pe3nucTop, KOHIEHCAaTOp M KaTylIlKa
VHIYKTUBHOCTH B LIENU CUHYCOUJAIBHOTO IIEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3zonaHc HanpsikeHUN.

WneansHblii Tpancpopmarop. [IponsBoacTBo, mepenaya U MoTpeOIeHUE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKK TIPU MPOU3BOACTBE 3eKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: AIEKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOT0O TOKA, IUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOOTHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh 4YacTOThl CBOOOJHBIX KOJEOAHHM OT HWHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepaTop HE3aTyXarOMIMX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mogenb 3JIEKTpOMarHuTHOTO FEHEpaTopa.

BbIHYyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTyuika MHAYKTUBHOCTH U KOHJIEHCATOP B LIEMU MNEPEMEHHOIO
TOKA.

Pe3onanc mnpu mociaegoBaTENbHOM COCAMHEHUH PE3UCTOpa, KaTyIUKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CcTpolCTBO U IPHUHITUI ICUCTBUS TpaHchopmaTopa.

Mogenb TMHUY AIEKTPONIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3yuenue Tpancpopmaropa.

HccenenoBanne nepeMEHHOr0 TOKA 4epes3 MOCIeI0BATENIbHO COEqUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 31eKTpoMarHiTHOTO pE30HaHCa.

UccnenoBanue paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.



Tema 3. MexanuuecKkue u 31eKmMpPOMAHUNIHbBLE 6OIHDL.

MexaHn4ueckue BOJIHBI, YCIOBHUS HX pacnpocTtpaHeHus. [lomepeunsie n
IpOJI0JbHBIE BOJHBI. llepnona, ckopocTh pacnupOCTpaHEHUS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTPAKEHUE, MPEJOMIIEHHE, UHTep(epeHns 1
mudpaKIms.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMOBOE€ 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI H3JYyYEHHS DSJIEKTPOMArHUTHBIX
BOJIH. B3anMHasi opueHTaus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTPAX€HHE, MPEIOMIICHHUE,
noJisipu3anus, HHTeppepeHrs u Au(pakius.

[IIkana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3JIEKTPOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IpuHLMIBI paguOCBSI3U U TeNEeBUACHUSA. Paqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuuecKkne yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHECHUE: MY3BIKAJIIbHBIE
WHCTPYMEHTBI, pajaap, paJdonpuéMHHUK, TEIEBU30p, AaHTeHHa, TenedoH,
CBUY-neub, yapTpa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEJIUIIVHE.

Jemoncmpayuu.

OO0pa3zoBaHue M pacpPOCTPAHCHNUE MTONIEPEUHBIX U MPOJIOTBHBIX BOJH.

Konebmomeecs Teno kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGnronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunu u Aupakiiny MEXaHUYeCKUX BOJH.

AKYCTUYECKHI1 pe30HAHC.

CBoiCcTBa yIbTpa3ByKa U €ro NPUMEHEHHUE.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJION U
4acTOTOM KOJeOaHU.

HUccnenoBaHnne  CBOWCTB  DJIEKTPOMAarHUTHBIX — BOJIH:  OTPa)KCHHE,
MpesioMJIEHUE, NOoaspu3anus, 1udpakuus, UHTepdepeHus.

Oo6nHapyxenue nHHPAKPaACHOTO U YIbTPahUOIETOBOTO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMosiHEHOE PacHpPOCTPAHEHHWE CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. To4YeUHbIN UCTOYHHK CBETA.



OTtpakenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuit
B IJI0CcKOM 3epkase. Chepuyeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI TMPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nmokasarenb npenomyeHuss. OTHOCHUTENBbHBIM  MOKAa3aTelnb  IPEIOMIICHHUS.
IIOoCTOSHCTBO 4YacTOTBI CBE€Ta W COOTHOILUECHHWE [UIMH BOJH IIPU IEPEXOE
MOHOXPOMATHYECKOT'O CBETA YEPE3 TPAHMILY pa3/eiia IBYX ONTUYECKUX CPE.

Xona nyueit B mpusme. ucnepcus cBera. CioxkHBIN cocTaB 0€I0ro CBeTa.
[Ber.

[TomHoe  BHyTpeHHee oTpaxkeHue. llpenenbHbli  yrojg  MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Cobuparonie U pacceuBaromue JHH3BL. ToHkas munH3a. DokycHoe
pacCTOsIHME W ONTHYECKash CHUJla TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO
PAcCTOSIHUSI TOHKOM C(eprUuecKOi JIMH3bI OT €€ T€OMETPUU U OTHOCHUTEIBLHOTO
NOKa3aTeNs MPEIOMIICHUSI.

@opmyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.

Xox nyda, MPOUIEALIETO JUH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ IJIJaBHOU
ontuuecko ocu. [locTtpoeHne u300pakKe€HUN TOUYKM M OTpe3Ka MNPSAMOU B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuyeckue npubopel. Pazpemaromass cnoco6HocTh. [ma3  kak
ONTHYECKAS] CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. WMutepdepenmnus cBera. KorepeHTHbIE WCTOYHHKH.
VYcnoBus HaOMIOJEHUST MAaKCUMyMOB M MHHMMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTHHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. [Ipumepsl KilaccM4ecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus cBeta. [udpaxkuuonnas pemeérka. YclioBue HaOMIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HUHM MOHOXPOMATHYECKOrO CBETa Ha
IU(GPaKUIUOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckor, ¢oToannapar, MUKPOCKOII, TPOEKIIMOHHBIN anmnapar, IpOCBETICHHE
OINTHUKH, BOJIOKOHHAs ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAYKEHHS CBETA.

HccenenoBanne npesioMieHNs CBETA.

Hab6nronenue noiHOro BHyTPEHHET0 OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne Xo0Ja CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.



WccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Hab6nronenue naTepdepeHinm cperta.

HaGnronenue 11BeTOB TOHKUX IJIEHOK.

Hab6mronenue nudpaxiuu crera.

N3yuenue auppakinOHHON pEeIETKH.

Ha6nronenne nudpakiimoHHOTO CIEKTpa.

HaOmronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHnE MONSAPOUIOB ISl U3YUCHHS] MEXaHUUYECKUX HANIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHne nokazaresis npeaoMiIeHUs CTeKIa.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha
npUMEpE KUIKUX JIUH3).

N3mepenrie POKyCHOr0 pacCTOSIHUSI pACCEMBAIOLUX JIMH3.

[Tonyyenue n300pakeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tomyuenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeJIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, tHTEpPEPEHLMH U MOISPU3ALUU CBETA.

N3ydenne mnonspuszaliii  CBeTa, OTPAKEHHOTO OT  IOBEPXHOCTHU
JUDJIEKTPUKA.

N3yuenune naTEpPEPEHITNH JIa3ePHOTO N3ITYICHHS Ha IBYX IIEIISX.

Hab6nronenue nucnepcunu.

Habmonenue u nuccnenoBanue 1uppakiinoHHOTO CIIEKTpa.

N3mepeHne IuHbI CBETOBOW BOJIHBI.

[lomyyenue  cmekTpa  M3JIy4Yy€HHUs  CBETOAMOJAa  NPU  HOMOUIA
TG PaKIMOHHON PEIETKH.

Pasznes 6. OcHOBBI cIeUAJIBHOM TEOPUH OTHOCUTEIbHOCTH.

I'pannupl  OPUMEHMMOCTH  KJIacCHYeCKOW  MexaHuku. Iloctymartsl
CHeuuaibHOM TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpaszoBanust Jlopenna.
VYcnosue npudrMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHUE
BPEMEHU U COKpAIIECHUE JTTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DHEPrUe€d M MMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBL.
DHeprus MoKosl.

TexHuyeckre yCTpOWCTBA W TEXHOJOTUYECKUE MPOIECCHl: CIYTHUKOBbBIC
NPUEMHUKHU, YCKOPUTENIH 3aPSIKEHHBIX YaCTHLL.



YueHnueckuit SKCIEPUMEHT, J1a00paTOpHbIE pabOThI, MPAKTUKYM.

Onpenenenue UMIIyJIbCa W DHEPTUU PEISITABUCTCKUX YacTI] (IO
dhoTorpadusM TPEKOB 3apsHKCHHBIX YaCTHIl B MATHUTHOM T10JIE).

Paznen 7. KantoBas pusuka.

Tema 1. Kopnyckyaapno-e01no060ii oyaausm.

PaBHOBecHOE TemIoBOE Wu3NydeHUE (U3NydeHue aOCOJIFOTHO UEPHOIO
Tena). 3akoH cMemieHusa Buna. 'unoresa I1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotodadpdexr. Ompitel A. I'. CromeroBa. 3akoHbl GoTodddexTa.
VYpaBuenue DitHiureitHa 11t poTodddexra. «KpacHas rpanuiay pororddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 W aOCOJIFOTHO OTpaxkaromyr MoBepxHocTh). OnwiTel I1. H.
JleGenena.

BonHoBsie cBoricTBa yactull. Bonusl ne bpois. [iinHa BoaHbI 1€ bpoits

51 pa3Mmepsl o0Onactu JIOKaJIu3aluu JBIKYLIEHCS YaCTHULIBI.
KopnyckynspHo-BosiHOBOM ayanusM. udpakius 3JeKTPOHOB HA KpHUCTaJIax.
Crneunduka U3MEPEHUN B MUKPOMHUPE. CooTHomeHus

Heonpenenéunocreit ['eiizendepra.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
dboTodnemMeHT, (POoTOAATUNUK, TYHHEIbHBIM MHUKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(PpdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTOdPdeKTa.

HccnenoBanne 3aBUCMMOCTH  CONPOTUBIICHUS TMOJYNPOBOAHUKOB OT
OCBEILIEHHOCTH.

CBeTomuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nmocrossaaoM [li1anka Ha ocHOBe HccienoBanus Gororddekra.

UccnenoBanne 3aBUCUMOCTHM CHJIBI  TOKa 4epe3 CBETOIUOJ]  OT
HaIpsHKEHUS.

Tema 2. Quzuka amoma.

OnbITEl O UCCIIENOBAHUIO CTpOeHUs atoma. [lmanerapHas Mojens aToma
Pezepdopna.

[Toctynatet bopa. U3nyuenune u mornoieHre (HOTOHOB MpU TEPEXOJIe
aToma C OJTHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMA BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE M3JIy4eHHE cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHMYECKHUE MPOLECCHI: CIIEKTPAIBbHBIN

aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne muHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTULL.

Ornpenenenue JIMHBI BOJIHbBI JJa3€PHOT0 U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.

HabGnronenue nmuHeityaToro cnekrpa.

HccnenoBanne crnekTpa pa3peKEHHOro0 aTOMAapHOro0 BOJIOpOAa U
U3MEpEeHHe NMocTosIHHOM Pundepra.

Tema 3. Qu3uka amomHo2o a0pa u INEMEHMAPHBIX YACMUY.

Hyxkinonnas mozaens sigpa I'eitzenOepra—lBanenko. 3apsy siapa. MaccoBoe
yucio sapa. U3oronsl.

PannoaktuBHOCTh. Anb(da-pacnaz. DIEKTPOHHBIA UM  MO3UTPOHHBIN
6era-pacnaj. ['amMa-usnydeHue.

3aKOH PaJMOAKTUBHOrO pacnana. PalnoakTUBHBIE M30TOIBI B MPHUPOJE.
CBoiiCcTBa MOHU3UPYIOUIETO U3IIy4YeHUs. BinsiHue palioakTUBHOCTH HA JKUBBIE
opranusmbl. EcrectBeHHbI QoH n3inydenus. Jlozumerpus.

DHeprus CBsS3M HYKJIOHOB B siape. Snaepubie cuibl. JlepexT macce sapa.

Anepuble peakuuu. JleneHne W cuHTE3 SAAEp. SIEpHBIE PEAKTOPHI.
[IpoOnembl ynpaBisieMOro TEPMOSAEPHOrO CHHTE3a. DKOJIOTMYECKUE ACHEKThI
Pa3BUTHUSA SIACPHOU SHEPrETUKH.

Metoasl perucTpaliy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHUL.

@yHIaMEHTAJIbHbIE B3aUMOACHUCTBUA. bapvOHBI, ME30HbI U JIENTOHBI.
IIpencraBnenne o CtangaptHor Mmoaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npenenamu CtangapTHoil mojenu. TéMHas matepust U TEMHas
DHEPIusl.

EnuHCcTBO pmznueckoii KapTUHBI MUpA.

TexHuueckre yCTpOMCTBA U TEXHOJOIMYECKHME IIPOLECCHI: JO3UMETP,
KaMepa BwuibcoHa, SAEpPHBIA PEAKTOP, TEPMOSJICPHBIM PpPEAKTOp, aTOMHAas
O6om0ba, MarHUTHO-pe30HaHCHAasE TOMOorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM J03UMETPA.

N3yuenue norsoiieHns 0eTa-4acTull aTlOMUHUEM.



Pazgen 8. JiieMeHTHI aCTPOHOMUH M aCTPOPU3MKH.

Otanbl pa3BUTHS acTpOHOMHHM. [IpukimagHOE MW MHUPOBO33PEHYECKOE
3HayeHUe acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3MKU i1 OOBSICHEHUS
MPUPOALI KOCMHUUYECKUX OOBEKTOB.

Meronbl acTpoHOMHYECKMX HccaenoBaHuil. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PaANOTENIECKOIIbI, BHEATMOC(EPHAS] ACTPOHOMMSL.

Bun 3Bé3qH0r0 HebOa. Co3Be3aus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeynas akTUBHOCTb. VicTrounuk sHeprun CoaHua u 3BE37.

3BE311bI, MX OCHOBHBIE XapaKTEpUCTUKH. Jlmarpamma «CIEKTpabHBIN
KJIACC — CBETUMOCTBY». 3BE3/bI IVIABHOW IMOCIEAOBATEIBHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTBY» JUIsl 3BE3] INIABHOW IOCIIEOBATENIBHOCTH. BHyTpeHHEe
ctpoeHune 3BE311. COBpEMEHHBIE MPEICTABICHUS O IIPOUCXOKICHUN U IBOJIFOLIUU
ConHua u 3BE37. DTaIlbl )KU3HU 3BE3 .

Muieunsiii IlyTs — Hama I'anaktuka. Ilonoxxkenue u amxenue CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoramaktuku u KBasapbl. UEpHbIC IBIPBHI B
A]lpax rajgakTuK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukToBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxkue navniooenus.

HaGmrogenuss  3BE3gHOrO0  HEOA  HEBOOPYXKEHHBIM  TJ1a30M  C
UCII0JIb30BAaHUEM KOMIIBIOTEPHBIX NPWIOKEHUHN U1 ONPENEIICHUS MOJIOKECHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
NOJIyIIApUs U SIPKHUE 3BE3/IBI.

HaGmiogenuss B Tteneckon JlyHbl, MiaHeT, TYMaHHOCTEH M 3BE3IHBIX
CKOILJICHUM.

Du3n4ecKuil MPAKTUKYM.

CnocoObl  m3MepeHuss (PHU3NYECKHUX BEIMYMH C  HCIOJIb30BAHUEM
AaHAJIOrOBBIX W UU(MPOBBIX H3MEPUTEIBHBIX TMPUOOPOB U KOMIIBIOTEPHBIX
JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE W  OTHOCUTENBHBIE IMOrPEIIHOCTH
n3MepeHui pusnueckux BenuuuH. OLieHKa IPaHUL] OTPEILIHOCTEH.

IIpoBeeHNE KOCBEHHBIX WM3MEPEHMM, MCCICAOBAHUNA 3aBUCUMOCTEU
(¢u3NYECKUX BEIMYMH, MPOBEPKA IPEUIOKEHHBIX TMIIOTE3 (BBIOOP U3 pador,
ONMMCAHHBIX B TEMAaTHYECKUX pazlenax «YUYEHUYECKUH SKCIEPUMEHT,
1ab0opaTopHbIE pabOThI, IPAKTUKYM»).



O6001maromee NOBTOPEHHUE.

O06oOmenne W cucTeMaTh3alusl  COACpP)KAHUS  pas3/elioB  Kypca
«MexaHukay, «MounekynsipHas busnka U TEPMOJUHAMUKA,
«nexkTpoauHamukay, «Konedanusi u BOJIHb, «OCHOBBI CIEIUATBLHON TEOPUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usuka», «IJIEMEHThl aCTPOHOMUU U
acTpOU3UKI.

Ponp ¢u3uMKM W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOW cdepax HesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKM M aCTPOHOMHHM B COBPEMCHHOW HAay4YHOW KapTHHE MUpPa, 3HAYCHUE
OMKCATENIbHOM, CHUCTEeMAaTH3UPYIOIIeH, OOBSICHUTENbHOW M MPOTHOCTUYECKON
byskuii pusmdeckoir Teopuu, posb (HU3MUECKON Teopuu B (POPMHUPOBAHUU
NpeICTaBlIeHU 0 (PU3NYECKONW KapTUHE MUpa, MECTO (U3MUECKOW KapTHUHBI
MHpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
IpUpPO/IE.

MexnpeaMeTHbIe CBSI3M.

N3yuenune «kypca ¢usuku yriuyon€HHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C Y4YE€TOM COJIEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpa il ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nonamus, CE6A3AHHbLIE C U3YYEHUEM MeEMO0008
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4YHbId (QakT, rHUnoresa, ¢usnUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOII0JICHHE, DSKCIIEPUMEHT, MOJICIUPOBAHMUE,
MOJIEb, U3MEpPEHHE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTEIIbHBIE MPUOOPHI,
udposas tabopaTopus.

Mamemamuxka: peuieHUEe CUCTEMbl ypaBHEHUU. TpuUroHoMerpuyeckue
GyHKINU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO. BEKTOPHI M X MPOEKIIMU HA OCU KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipow3BogHbie 53reMeHTapHbIX (QyHKIUA. [IpuzHaku
o00Usl TPEYTrONbHUKOB, OINpPEAENICHUE IUIOMaAN IUIOCKUX (Uryp u o0béma
Teq.

buonocusn: >nexrpuyeckue sIBICHUS B JKUBOW MpPUPOJE, KoJjieOaTelbHbIE
JIBIKEHUS B KUBOW MPHUPOJE, SKOJOTMUYECKUE PHUCKH TIPU IMPOU3BOJICTBE
AIEKTPOIHEPTHUH, JJIECKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl,
yJIbTPa3ByKOBasi JUAarHOCTUKa B MEAUIMHE, ONTHUYECKHUE SIBJICHUS B KUBOU
IpUPO/IE.

Xumusa: CTpOEHHE AaTOMOB U MOJEKYJ, KpHUCTAUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAJUIMUECKOM  PEIETKH,
CIIEKTPAJIbHBIN AHAJIN3.



T'eocpagua: MarHuTHblE TOJIIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pYJ,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, ceicmorpad.

Texnonozusa: NPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, DJIEKTPOMATrHUTOB,
ANEKTPOJABUTATENb SIKOOU, FeHEpaTOp MEPEMEHHOT0 TOKA, MHAYKIMOHHAS I€Yb,
JUHAMA  DJIEKTPOINEpenayd,  dDJIEKTPOJABUIATeNlb, panap, paguoNpUEMHUK,
TEJEBU30p, aHTeHHA, TenedoH, CBY-meub, ynpTpa3ByKoBas IHAarHOCTHKA B
TEXHUKE, MPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJMHEUHas Oartapes,
CIIyTHUKOBBIE TPUEMHHUKH, AIEPHAS] SHEPTETUKA U DKOJOTHYECKUE ACTIEKTHI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUSI yueOHOro mnpeamera «Duszukay
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3ULUEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATULIHUOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIEeCTBa,
paclIMpeHue >KU3HEHHOIO OIbITa W ONbITAa JESITEIbHOCTH B IPOLECCe
peanu3ali OCHOBHBIX HAMPABICHUN BOCIHUTATEIBHOW NESTEIbHOCTH, B TOM
YUCJIE B YACTH:
rPakKAAHCKOT0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPAKIAHCKOW TIO3UIMU OOYYAIOMIETOCS Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUICKOI0 00I11eCTBa;

e TMPUHATHUE TPATULIHUOHHBIX OOIIEUETIOBEUYECKUX TYMAHUCTHYECKUX H
JNEMOKPATHYECKUX LEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYK JIESITEIBHOCTh B  HMHTEpecax
IpaXJAHCKOTO  O00IIecTBa, y4YacTBOBaTh B  CaMOYINpPABICHUU B
o0pa3oBaTeabHON OpraHu3aluu;

e YMEHHME B3aUMOJCHCTBOBAThH C COLUMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBHHM C UX PYHKIMUSIMHU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NAaTPUOTHYECKOT0 BOCIIMTAHMS:

e Cc(pOPMHUPOBAHHOCTL  POCCHUUCKON  TPAXKJIAHCKOH  HJICHTHYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE  OTHOWIEHWE K  TOCYJAapCTBEHHBIM  CHMBOJAM,
JOCTHXKEHUSIM POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e cOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBE/ICHHUS,

e CIHOCOOHOCTHb OIICHMBATh CUTyallMIl0 W TPUHUMATh OCO3HAHHBIC
pElLICHUsl, OpPUEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IESITEIbHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas ICTETHKY Hay4yHOTO
TBOPUYECTBA, IPUCYILETO PU3NYECKON HAYKE.

TPYA0OBOI'0 BOCTIMTAHUS:

WHTEpEC K pa3nuyHbiM cepam mpodeccrnoHalbHON AESITENbHOCTH, B
TOM 4YMCJIE€ CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, yMEHHE COBEpIIATh
OCO3HaHHBIA BbIOOp Oyaymed mnpodeccun W peagu30BbIBATH
COOCTBEHHbBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K 00Opa30BaHUIO M CamMOOOpa3OBaHUIO B
obnacTu GU3HKU HA IPOTSHKEHUN BCEH KU3HM.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(hOpMHPOBAHHOCTh AKOJIOTUYECKOU KYJBTYPBI, OCO3HAHUE
IJI00AJIBHOTO XapaKkTepa dKOJIOTUYECKUX MPOoOJIeMm;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEHUCTBUU B OKPYXKAIOILIEH Cpelie Ha
OCHOBE 3HaHUS 1eJIe YyCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;
pacuIMpeHue OMbITa JIEITEIIbHOCTH YKOJIOTUUECKOM HANPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(OpMHUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHME IICHHOCTU HAYYHOM JEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs] (PU3MKU OCYUIECTBIISITh MPOEKTHYIO M HMCCIEIOBATEIBCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE e CTBUS
Ba3oBble Jjornueckue AeiicTBUA:

CaMOCTOSITENIbHO  (pOPMYJIUPOBAaTh W aKTyaIM3HpPOBATh TMPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEETISATH IENIN JCATSIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX
TOCTIKCHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHUST B paccMaTpUBaeMbIX
(U3HYECKUX SIBIICHUSIX;

pa3pabaThiBaTh IUIaH pEIIeHHs TpoOJeMbl C y4E€TOM aHalu3a
MMEIOIINXCS MaTePUATbHBIX M HEMATEPHAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh, OIICHMBATh COOTBETCTBUE
PE3yIbTATOB MEJISIM, OIICHUBATH PUCKH MTOCIICICTBHH IEITEILHOCTH;



KOOPIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSIX PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIUIEHUE MpPU PEIICHUU >KU3HEHHbBIX
npoO0sem.

Ba3oBble ucciienoBarejbLCcKue 1eHCTBUA:

BJa/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHATHAMH U
MeToaMH (PU3NUECKON HAYKU;

BJaJIeTh HABBIKAMU  y4eOHO-HCCIIEJIOBATEILCKONM ¥  MPOEKTHOU
AESITeIbHOCTH B 00JacTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelIeHHs 3aaad (PU3MUecKOro
coJiepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB [TO3HAHUS;

BJIAJICTh BUJAMH JCATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHMSI, €ro
MHTEPIIPETalluy, TNPEOOPA30BAHUIO W TMPUMEHEHHIO B Pa3TUYHBIX
y4eOHBIX CUTYaIMAX, B TOM YHUCIIC PU CO3JaHUH YUEOHBIX TIPOEKTOB B
00nacTu QU3HKY;

BBISIBIISITh TPUUUHHO-CJIC/ICTBEHHBIE CBSA3M M aKTYallM3UPOBAThH 3aj]1avy,
BBIIBUTATh THUIOTE3y €€ pelleHHs, HaXOIUTh apryMEeHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh MapamMeTpbl W
KPUTEPHUH PCIICHUS;

aHANMM3UPOBATh TOJYUYCHHBIE B XOJC pEIICHUS 3aJaddl pPe3yJIbTaThl,
KPUTHYECKH  OIEHUBAaTh WX  JOCTOBEPHOCTh, IMPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHUSAX;

CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIC 3aJladMl B 00pa30BaTEIHHOU
AESITeIbHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIEHUBATH IPUOOPETEHHBIHN OIIBIT,
YMETh MEPEHOCUTh 3HAHUS MO (U3NKE B MPAKTHYECKYI0 00IacTh
KU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTei;
BBIJIBUTATh HOBBIE HJIEHU, NpeajiaraTb OPUTHHAIBHBIE TOJIXOIbl U
peIIeHus;

CTaBUTh MPOOJIEeMBl W 3a7a4yM, JOIMYCKAIOIINE aJlbTePHATUBHBIC
pEIICHUSI.

Pabora ¢ undgopmanmeii:

BJaJ€Th  HABbIKAMU  IOJy4YeHUs  uHpopMauuu  (HPU3HUECKOTO
CONEp)KaHUS W3 MCTOYHMKOB pPa3HBIX THUIOB, CAMOCTOSITEIBHO
OCYILECTBJIATh IIOMCK, aHAJIU3, CHUCTEMATU3aLUI0 U HHTEPIPETALUIO
MH(}OpMaUKU Pa3IMYHbIX BUAOB U (DOPM MpPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;



UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B PEIICHUHd KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3allMOHHBIX 3a7jady C COOJIIO/IEHHEM TpeOOBaHUM SPrOHOMUKH,
TEXHUKHU O€30MacHOCTH, TMTMEHBI, PECYypCOCOEpeKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€301TaCHOCTH;

CO3/aBaTh TEKCThl (DU3UUECKOTO COJIEPKAHUS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3zHayeHHs MHPOpMAlMU U LEJEBOM ayJUTOPHH, BBIOMpast
ONTUMAJIbHYIO0 POPMY MPECTABICHUS U BU3YATU3ALINH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYIIECTBIIATh OOILIEHHWE Ha YpoKax (U3MKM MU BO BHEYPOUHOU
NEeATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CHUTyallud M CMsr4arhb
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJCTB;

IIOHUMAaTb WM HCIOJB30BaTh  IIPEUMYLIECTBA  KOMAHIHOM U
WMHJIUBUYyaJIbHON PabOTHI;

BbIOMpaTh TEMaTHUKy M METOJbl COBMECTHBIX JCHCTBHI € Y4Y&TOM
00X MHTEPECOB U BO3MOXHOCTEH KakK/10r0 WieHa KOJIJIEKTHBA,
IIPUHAMATh LEJIM COBMECTHOW JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBHUS MO €€ JOCTHKEHHUIO: COCTABJIATH IUIaH
NEUCTBUM, pPACHOpeAcisiTb POJIA C YYETOM MHEHUN YYaCTHHKOB,
00CyXJ1aTh pe3yJbTaTbl COBMECTHON PadOTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KAXKJIOIO y4aCTHUKA KOMaH/bI B
o01IMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeuIaratb HOBBIE INPOEKTHI, OLEHMWBATh WAEU C MO3WULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETHYECKOE NMOBEICHHUE B PA3JIMYHBIX
CUTyalusiX, TMpOSIBISTH TBOPYECTBO U  BOOOpakeHHe, OBITh
UHULMATUBHBIM.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATh TIO3HABATEIBHYIO JEATEILHOCTh B
obnacti (U3MKKM W aCTPOHOMHUH, BBISBIATH IMPOOJIEMBI, CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITENILHO ~ COCTaBIISITh  IJIaH  PEIICHUS  PacuéTHBIX U
KaueCTBCHHBIX 3a/1ad, IJIaH BBITOJHEHUS MPAKTUYECKOW paboThl ¢



y4€TOM UMEIOUIMXCS PecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANOYTECHUMN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKH Y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
IPEAIIOYTECHNM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO W MIPOSIBICHHUIO APYIUIIMU B 00JIacTH
(pU3MKH, TOCTOSIHHO MOBBIIIATE CBOW 00Pa30BATEIbHBIA U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, IMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHTYyallMsM, BHOCUTb KOPPEKTHBBI B
NEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIAJIETh HAaBbIKAMHU I[IO3HABAaTENbHOW pediekcun Kak OCO3HaHMS
COBEPIIAEMBIX JICUCTBUUA U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB
1 OCHOBAHUIA;

UCITOIb30BaTh NPUEMBI pedIeKCHH IS OICHKH CHUTYyallud, BBIOOpA
BEPHOT'O PELICHUS;

YMETh OIICHMBATh PUCKU U CBOCBPEMEHHO NMPUHUMATh PELICHUS MO HUX
CHUIKCHUIO;

MIPUHUMATh MOTHUBBI U apPTyMEHTHI JAPYTUX MPHU aHAJIU3E PE3YyJIbTATOB
NeSITeNIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI M apryMEHTHI JAPYTUMX MPU aHAJIU3E PE3yJIbTaTOB
JIeSITEILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OIITUOKH.

B mporiecce 1oCTHKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMEI 110
dbu3uKe I YPOBHSA CpEJHETro o0Imero obpa3oBaHusS y OOYUYarOIIMXCS
COBEPIIICHCTBYETCS  OMOITMOHAIBHBIH  WHTEIUICKT,  MpeAroJararoniui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE
OMOIIMOHAILHOE  COCTOSIHME, BHJIETh  HAMPABICHUS  PA3BUTHUS
COOCTBEHHOM SMOIIMOHANILHOU c(pepbl, OBITh YBEPEHHBIM B ce0e;
CaMOpETYJIMPOBAHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHAMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aIanTHPOBATHCI K OMOITMOHAIBHBIM HW3MEHEHUSM W TPOSBIATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;



e BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTPEMJICHHE K JIOCTHKCHHUIO
eI W YCIeXy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JICHCTBOBATH,
UCXOJISl U3 CBOUX BO3MOXKHOCTEH;

e DOMITATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHUMAaTh AMOIIMOHAIBEHOE
COCTOSIHUE JAPYTHX, YUYUTHIBATh €r0 MPU OCYIICCTBICHHH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIIOYAIONINX CHOCOOHOCTh BBICTPAWBATh
OTHOIICHUS C JIPYTUMU JIFOJAbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC U
paspermarh KOHQIUKTHI.

I[MTPEJIMETHBIE PE3VJIbTATDI

K xoniy obydenust B 10 knacce npenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUTUXCS YMEHHIA:

e TIOHMMATh POJb (GU3UKKM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COLUMAIbHOM M ASTUYECKOM cdepax esTeIbHOCTH
YeJI0BeKa, POJib M MeCTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHHE
MUpa, 3HAaYCHUE OTMHCaTeIHHOH, CHCTEMAaTHU3HUPYIOIIEH,
OOBSCHUTENTLHON W MMPOTHOCTUIECKON (PYHKIMIN (PU3HIECKONU TEOPUU —
MEXaHUKH, MOJEKYJISpHOM (UMK U  TEPMOJAUHAMHKH, POJIb
¢usnyeckoit Teopun B (HOPMHUPOBAHUH MPEACTABICHUN O (HU3HUECKOMN
KapTUHE MUPAa;

e pa3nMuaTh YCIOBUS TNPUMEHUMOCTH MOJENed (UINYECKUX Tl H
IPOLIECCOB (SBJICHUI): MHEpIMAJIbHAS CHUCTeMa OTCuéra, aOCOJIOTHO
TBEPIOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE BUKCHHE,
CBOOOJHOE TajieHue, aOCONMIOTHO ympyras nedopmarus, aOCONIOTHO
yOopyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHHUS, MOJENM Tas3a,
KUAKOCTH U TBEPAOTO (KPUCTAIMYECKOTO) Teja, HWIACANTbHBIA Tas,
TOUYCYHBIH 3apsi/i, OTHOPOJHOE DIEKTPHUECKOE TOJIE;

e pasnuyYaTh YCJIOBHS (TPaHUIlBI, 00JACTH) MPUMEHUMOCTH (U3UUECKUX
3aKOHOB, IOHUMATh BCEOOIIMN XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDH UCIIOTH30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HUPOBATH U OOBSICHATH MEXAaHUMYECKHE MPOLIECCHl U SBICHUS,
UCIIONB3YSl ~ OCHOBHBIE  TOJOXEHUS M 3aKOHBl ~ MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHHUSI, (POPMYJIbl KMHEMATHUKU
PaBHOYCKOPDEHHOTO JBIDKEHHUs, TpeoOpazoBanusi [amumes s
CKOPOCTH M  TepeMelieHusi, 3aKkoHbl  HploTOHA,  MpUHIUII



OTHOCUTENBHOCTU ['anuiesi, 3aKOH BCEMHUPHOIO TITOTEHUS, 3aKOHBI
COXpPAHECHUSI UMITYJIbCAa U MEXAaHUYECKOW SHEPIruH, CBSI3b PAOOThI CHUJIbI
C U3MEHECHUEM MEXaHUYECKOU SHEPIUHU, YCIOBUs PABHOBECUS TBEPAOTO
TeJa), IPU ATOM HUCIIOIb30BaTh MaTEMaTUYECKOE BHIPAKCHHUE 3aKOHOB,
yKa3blBaTh  YCJOBUS  NPUMEHUMOCTH  (DPU3WYECKUX  3aKOHOB:
npeoOpazoBanuii ["anuiies, BTOporo u TpeThero 3akoHOB HeroTOHA,
3aKOHOB COXPaHCHUS HMITyJIbCa M MEXAHWYECKOM SHEpPruM, 3aKOHa
BCEMUPHOIO TATOTEHUS;

aHANMM3UPOBaTh H OOBSACHATH TEIJIOBBIE TIPOILIECCHI W SIBIICHUSA,
UCIoNb3ysd OCHOBHbIe nosokeHHsT MKT u 3aKkoHBI MONEKYISIPHOMN
GU3MKH W TEPMOIWHAMUKH (CBSI3b NABIICHUS HCAITHHOTO Ta3a Co
CpeAHEd  KHHETUYECKOM DHEPruel  TEIUIOBOrO  JBMXKEHUS U
KOHIEHTPAIIME €ro MOJIEKYJ, CBS3b TEMIEPATyphl BEIIECTBA CO
CpeaHEN KWHETUYECKON SHEpPruel TEIUIOBOrO JBHXKEHHUS €r0 YacTHIl,
CBSI3b JIABJICHHS MJCAIBHOTO Ta3a C KOHLEHTPAUUEW MOJIEKYJ U €ro
TeMmIieparypou, ypaBHeHne MenaeneeBa—KnanelpoHna, nepBbii 3aKOH
TEPMOJAUHAMUKH, 3aKOH COXPAHEHHUS PHEPIUU B TEIUIOBBIX MpOIleccax),
IIpX  3TOM MCIOJb30BAaTh MATEMAaTUUYECKOE BBIPAXKECHHUE 3aKOHOB,
yKa3bIBaTh YCIIOBHS MPUMEHUMOCTH ypaBHEHUSA
Menpaeneesa—Kianenpona;

aHAJIM3UPOBATh M OOBACHATH DJICKTPUUECKUE SIBJICHHS, HCIOJb3Ys
OCHOBHBIE  MOJIOKEHUS W  3aKOHBI  BJIEKTPOJUHAMHUKUA  (3aKOH
COXpaHEHMS AJEKTPUUECKOTO 3apsiaa, 3aKkoH KyJioHa, MOTeHIHMaIbHOCTh
3JIEKTPOCTATUYECKOIO TOJs, TPUHLMI CYNEPHO3ULIMU SIIEKTPUUECKHUX
MOJIEH, TIPU 3TOM YyKa3bIBas YCJIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKXke MPAKTUYECKHA BAXKHBIC COOTHOILICHUS: 3aKOHBI OMa I y4acTka
Heny U JUId 3aMKHYTOM 3JIEKTPUUYECKOM 1enu, 3aKoH Joyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apajes Juist 3JeKTpoIIn3a);

OMKCHIBATh (DU3UYECKUE TPOIECCHl U SIBICHUS, HUCTOIb3Ysl BEIUYHHBL:
MEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, UMIYJIC T€JIa U CUCTEMBI TEll,
CWjla, MOMEHT CWJIbl, [JaBJICHUWE, IIOTCHIMAJbHAs  JHEPIus,
KMHETUYECKasi DHEpPrusi, MeXaHW4eckas »JHeprusi, paboTa CHJIBI,
LEHTPOCTPEMHUTENIBHOE YCKOPEHHUE, CUJIa TSKECTH, CUJla YIPYTOCTH,
CuJa TPEHHUs,, MOIIHOCTb, SHEPrUsl B3aUMOJACHCTBUS Tena C 3eMIER
BOM3M €€ TMOBEPXHOCTH, DHEPTUs yHpyrou nedopmaruu mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAas TemImeparypa Tena, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSS JHEPrus HJICAITBHOIO OJHOATOMHOTO
raza, paboTa HAEaTbHOTIO Ta3a, OTHOCUTEIbHAS BIAKHOCTh BO3/IyXa,



KITZ wmaeanpHOro TEIUIOBOIO JBUTATENs; DJIJIEKTPUYECKOE TIOJIE,
HaNpsOKEHHOCTh  JJIEKTPUYECKOTO  TOJIA,  HANpPsHKEHHOCTH  ITOJIS
TOYEYHOI'0 3apsia WM 3apsDKEHHOro Iapa B Bakyyme H B
IUDJNEKTPUKE, TOTEHIMAN DJEKTPOCTATHYECKOTO TIOJISI, Pa3HOCTh
IIOTEHIIMAJIOB, JJICKTPOABMXKYILAS CHWJIA, CHJIa TOKA, HAIPsKEHUE,
MOIITHOCTh TOKAa, 3JIEKTPUYECKass EMKOCTh IIJIOCKOTO KOHIEHCATOpa,
COIIPOTUBIICHUE YYaCTKa LIENHU C MOCJIEAOBATEIbHBIM U MapalIeIbHbIM
COCAMHEHUEM  PE3UCTOPOB,  DHEPIUS  DJIEKTPUYECKOIO  ITOJIS
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTM  NPOTEKaHUs  (UBMYECKUX  SIBJICHUMA:
MEXaHMYECKOE JBHKECHME, TEIUIOBOE JABVIKEHHE YACTHUIL[ BEILECTBA,
TEMJIOBOE  paBHOBeECHE, OpOYHOBCKoe  ABWkeHue, auddysus,
WCIIAPEHNE, KUIICHUE W KOHJEHCAIUs, IUIABJICHHE U KPUCTAJUIU3ALMS,
HaIIPABJIEHHOCTh TEIUIoNEepeaauH, AIEKTPU3ALUS Tell,
AKBUITIOTEHIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO MPOBOIHUKA;
POBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI
OT JAPYroM C WCIOJB30BAaHUEM IIPAMBIX M3MEPEHUM, NPU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJbTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TIpadukoB ¢ y4yETOM
aOCONIOTHBIX ~ MOTPEIIHOCTeH W3MEpPEeHH, JenaTh BBIBOABI IO
pe3yJIbTaTam UCCIEA0BaHNUS;

MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (U3NYECKUX BEIUYHMH, IIPU ITOM
BBIOMpATH ONTUMAJILHBIN METO/ U3MEPEHUs, OLIEHUBATH A0COIOTHBIE U
OTHOCHUTENBHBIE OTPEIIHOCTH PSAMBIX U KOCBEHHBIX U3MEPEHNN;
IIPOBOJAUTH  OMNBITBI [0 IPOBEPKE NPEIIO0KEHHOW  TUIIOTE3bI:
IJIAHAPOBATH DKCIIEPUMEHT, coOupaTh DKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH IMOJIYUYCHHBIE PE3YJIbTATHI U JIEJIaTh BBIBOJ O
CTaTyce NpeaJIOKEHHON TUTIOTE3bI;

coOmoaTh  mpaBwia  0O€30MacHOr0  TpyAa TNpU  TPOBEJECHUU
UCCJIEIOBAaHU B paMKax y4eOHOro 3KCIEPUMEHTA, MpaKTUKymMa U
y4eOHO-UCCIeIOBATEIbCKOW W TPOEKTHOM  JIEATENBHOCTH  C
UCIIOJIb30BAaHUEM  U3MEPUTENIbHBIX YCTPOMCTB U  J1abOpaTOPHOIO
000pyI0BaHUS;

pelarb pacy€THbIE 3a1a4d C SIBHO 3aJaHHOM U HESBHO 3aJaHHOU
(¢u3nYecKoil MOJENbIO: HA OCHOBAaHWH aHAIN3a yCIOBHs 000CHOBHIBAThH
BbIOOp (U3MYECKON MoOJienu, OTBedYarolle TpeOoBaHUAM 3ajayH,
NPUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
(Gu3MUEeCKNX TEOpUl MPU HUCIOJIB30BAHUU MATEMATHYECKUX METOJIOB



pelieHns 3ajaad, MPOBOAUTH PACUYEThl HA OCHOBAHUM HMEIOLIUXCS
JNAHHBIX, AHAJIU3UPOBATH PE3YIbTATBl U KOPPEKTUPOBATH METOMbI
pEelIeHUs C YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIC 3a/laud, TPEOYIOIIue MPUMEHEHHsS 3HaHUU U3
pPa3HBIX pa3fenoB Kypca (PU3MKH, a TAKXKE HMHTETpaIlMd 3HAHUN U3
IpYyTUX TMPEIMETOB €CTECTBEHHO-HAYYHOrO IIMKJIA: BBICTPAUBATH
JIOTUYECKYIO LIEMOYKY PaCCYKJICHUW C ONOPOW HA M3YyUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

UCITOJIB30BAaTh TEOPETHYECKUE 3HAHWS JUISI OOBSCHEHHUS OCHOBHBIX
OPUHIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTMYECKUX ITPOLECCOB;

OPUBOJUTH  TMPUMEPHl  BKJIAJa  POCCUUCKMX H  3apyOeKHBIX
YUYEHBIX-(PU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOIECCOB
OKpPY>KaroILEro Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHaIuM3UpoBaTh U OIICHUBATH  TOCJIEACTBUS ~ OBITOBOM M
MPOU3BOJACTBEHHOM  JICATEJILHOCTH  YEJIOBEKAa,  CBA3AHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA SKOJOTMYECKON 0€30MacHOCTH,
OPEACTaBICHUM O pAMOHAIBHOM MPUPOJONOJIB30BAHUM, A TaKXKe
pPa3yMHOM HCIMOJIb30BAaHUU JOCTMKCHUHM HAYKU U TEXHOJOTHH i
JaTbHEUIIIEr0 pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA;

MPUMEHSITh Pa3IudHbIe ClIOCOOBI PaboThI ¢ HH(pOopMalHeit (U3nIEeCKoro
CoNlepKaHUsI C WCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, IPU ATOM HCIOJB30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUU TSI TIOMCKA, TIEPepabOTKA U TPEIbSABICHUS y4eOHOU H
HAy4HO-TIOMYJISIPHOM uHdopmaIm, CTPYKTYpPHUPOBAHUS U
UHTEpHpeTanu  uHQOpMalUKM,  MOJYYEeHHOM U3  pa3IMYHbIX
UCTOYHUKOB, KPUTHUECKH AHAIM3UPOBATH IMOTy4YaeMylo HWH(OpMaIuio
Y OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA HH(POPMAIIUK;

NpOSIBJISIT ~ OPraHM3allMOHHBIE M [O3HABATEIbHBIE  YMEHMS
CaMOCTOATENLHOTO MPUOOpPETEeHUsT HOBBIX 3HAHWW B TIpolecce
BBITIOJTHEHUS MPOEKTHBIX U y4eOHO-HCCIIeIOBATEIbCKUX PadoT;
paboTaTh B TpPYIIe ¢ WUCIOJHEHUEM PAa3JIMYHBIX COIMAJIBHBIX POJEH,
IUIAHUPOBAaTh ~ pabOTy  TIPYMNIbl, PAlUMOHAIBHO  pacCIpeaessiTh
NEATEeNIbHOCTh B HECTaHAAPTHBIX CHUTYallUSX, aJCKBaTHO OIICHUBATh
BKJIQJ] KaKJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE PAaCCMaTPUBAEMOM
poOJIEMBI;



IPOSBIIATh MOTUBAIMIO K Oyayiei mpodecCuOHANbHON AeSTENbHOCTU
0 CIENUAIBHOCTSIM (PU3UKO-TEXHUUECKOTO PO,

K xonmy oOydenus B 11 Knacce npeaMeTHbIE pe3yJbTaThl HA YTIIyOJIEHHOM
YPOBHE JIOJKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

NMOHUMATh pPOJIb (U3UKK B OSKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COIMAIBHOW M JTHYECKOW cdepax MeAaTeTbHOCTH YeIOBEeKa, POJb U
MeCTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
ACTPOHOMHU B MPAKTUYECKOM JIESITEILHOCTH YEJIOBEKa U JlalibHEeUIemM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHHE OIHMCATEIIBLHOM,
CUCTEMATU3HPYIOLIEH, OOBSCHUTENBHON U MPOTHOCTUYECKON (PyHKUIMN
duznueckoil TEOpUM — DJICKTPOJUHAMHKH, CHEIHAIBHOW TEOpUHU

OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, posib (PU3HUECKOM TEOpUU B
(dbopMHUpPOBAaHUU TPEACTABICHUNA O (PU3MUECKOUW KapTUHE MHUpa, MECTO
¢u3nuecko KapTUHBI MHpa B OO0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MojJeled (QU3NYEeCKUX Tel U
MPOIECCOB (SIBJICHUI): OJHOPOJIHOE HJIEKTPUUYECKOE U OJHOPOTHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHusi, MaTeMaTUYeCKUn
MasATHHUK, UJCANbHBIA MPYXUHHBI MasTHUK, TAPMOHUYECKHE BOJIHBI,
UCAIbHBIA KOJIeOaTENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEeH aToma,
ATOMHOTO $/Ipa U KBAHTOBOM MOJIENN CBETA;

pasznuyaTh yCJIoBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (DU3NYECKUX
3aKOHOB, IOHUMATh BCEOOIINI XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OrPaHU4YECHHOCTD HUCIIOIb30BaHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBSACHITH ANEKTPOMATrHUTHBIE TIPOLIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHMSI M 3aKOHBI 3JIEKTPOAMHAMHUKHA U
CHeUualbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuia Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMArHUTHOM  uMHAyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B 3JIEMEHTE OJJIEKTPHUYECKOM LEMH CO CKOPOCTHIO
U3MEHEHHUS  CUJIbl  TOKa, IMOCTYJaThl  CHEUUAIbHOM  Teopuu
OTHOCUTEJIbHOCTU DUHIITEITHA);

aHANMM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCHl U  SIBJICHUA,
UCIIONIb3Ys TOJIOKEHUSI KBAaHTOBOM (M3MKM (ypaBHEHHE OWHIITEIHA
st ¢poTodddexra, mepBbId U BTOPOM MOCTyJaThl bopa, mpuHIMI
COOTHOILICHHS HeomnpeneneéHHoctel I'eifzenOepra, 3aKkOHbl COXpaHEHUs



3apsAI0BOTO U MAaCCOBOTO YUCEN M SHEPTUH B AJIEPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOIO PacIaia);

OMKCHIBATh (DU3UYECKUE TPOIECCHl U SIBICHUS, UCTOIb3Ysl BEIUYHHBIL:
HANPSDKEHHOCTD AIIEKTPUIECKOTO OJIs, MOTEHIIHAT
AIIEKTPOCTATUYECKOTO noJis, pa3HOCTb MOTEHINAJIOB,
ANEKTPOJBIKYIIASl CHJIA, WHIYKIUS MAarHUTHOTO TIOJISI, MarHUTHBIHA
MOTOK, cwia Awmriepa, WHIAYKTUBHOCTB, OJJIEKTPOJBIDKYIIAS CHJa
CaAaMOWHIYKIIMH, JHEPTHsi MArHUTHOTO IIOJII TPOBOJHHUKA C TOKOM,
PESITUBUCTCKUM ~ WMITYJIbC, TIOJIHAsl DHEPTHs, DHEPrus  IMOKOS
CBOOOJIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsif siapa, SHEPTUs CBA3H SJIpa;

OOBSACHATH  OCOOCHHOCTM  NPOTEKaHUs  (PU3MYECKUX  SIBJIICHUIA:
AIEKTPOMAarHUTHAS WHIYKIINA, CaMOWHYKIIHS, pe30HaHC,
UHTEpPEpEeHIINS BOJH, IUdpakius, AUCHEpCUs, MOJTHOE BHYTPEHHEE
oTpaxeHue, (orosnekrpuyeckuii 3pdext (pororddexr), anbda- u
Oeta-pacniajipl siiep, raMma-u3iaydeHue sanaep, Gu3nuecKue MPUHIIUIIBI
CHEKTPaIFHOTO aHaIn3a u paboTHI J1a3epa;

OTIPEIENIATh HAMPaBICHUE WHAYKIIMM MAarHUTHOTO TOJISI TIPOBOJHHUKA C
TOKOM, CUJIbl AMmnepa u cuiibl Jlopenna;

CTPOUTHh H300pa)k€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajloM, TOHKOMU
JIMH30M, U PaCCYUTHIBATH €r0 XapaKTEPUCTUKH,

MPUMEHSATh OCHOBOIIOJAraOINe aCTPOHOMUYECKUE TTOHATHUS, TEOPUU U
3aKOHBI JJIi aHalu3a U OObBSICHEHUS (PUINYECKUX TMPOIECCOB,
MPOUCXOSAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUIECKON
cpelie; IBUKEHUS HeOECHBIX TeJ, BOJIIONNU 3BE3N U BeeneHnHoii;
MPOBOANTH HCCIIECIOBAHHE 3aBUCHUMOCTEH (PH3UYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MpHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3yJAbTaThl IMOJYYEHHON 3aBHCHUMOCTH
¢u3nuecKMX BEJIMYMH B BHUAEC T'PaPUKOB C Y4ETOM aOCONIOTHBIX
NOTPEITHOCTe  W3MEpPEHHH, JeNnaTh BBIBOJBI IO  pe3yibTaTaM
HCCJIeIOBAHMS;

IIPOBOJUTL KOCBEHHBIE M3MEpPEHUs (PU3NYCCKUX BEIWYHMH, MPH ITOM
BBIOMPATH ONTUMAILHBIN METO/I U3MEPEHUs, OIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHMUIA;
MPOBOJIUTh  OMBITHI 1O TMPOBEPKE MPEIOKEHHON  THIOTE3BI:
IUIAHUPOBATh  DKCIIEPUMEHT, coOupaTh  JKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MMOJYYCHHBIE PE3yIbTAThl U JIENaTh BBIBOJI O
cTaTyce MpeasioKEeHHOM TUIOTE3HI;



OMUCHIBATh METO/IbI NTOJIYYEHHUSI HAYUYHbIX aCTPOHOMHYECKUX 3HAHUN;
coOmogaTe  mpaBWia  0O€30MacHOro  TpyAa NpH  MIPOBEIECHUU
UCCJICIOBAaHUI B paMKax y4eOHOro OJKCIEPUMEHTA, MPaKTUKymMa u
y4eOHO-UCCIEeIOBATEIbCKOM M MPOEKTHOM  JIEATENbHOCTH  C
UCTOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOMCTB U JaOOPATOPHOIO
o0opyi0BaHUS,

pemarh pacu€THhIC 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOU
(¢u3nuecKkoil MOJENbI0: Ha OCHOBAHMM aHAllM3a YCJIOBHUS BBIOMpATh
¢usnyeckue MoJeNH, OTBeYarolue TPeOOBaHUSIM 3a/Ja4yH, MPUMEHSITh
(dbopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJAaThl (PU3NYECKUX TEOPUI
IIpM  HMCHOJB30BAHMM MAaTEMaTHYECKUX METOJOB pelIeHUs 3ajad,
OPOBOJMWTH  Pacy€éTbl HA  OCHOBAaHMM  MMEIOIIMXCS  JAHHBIX,
aHAIM3UPOBAaTh PE3YJIbTaThl U KOPPEKTUPOBATH METO/ABl PEUIEHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pelarb KaueCTBEHHBIE 3a/lay, TPEOYIOIIME MPUMEHEHHUs 3HAHWM U3
pasHBIX pa3leNnoB Kypca (PU3MKH, a TaKKe HHTErpalMd 3HAaHUN U3
IpPYruX TPEeIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYXAECHHUI C ONMOPOW Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS i OOBACHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pabOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKHX
YCTPOMCTB U TEXHOJOTHYECKHUX MTPOLIECCOB;

OpPUBOAUTH  TMPUMEPHl  BKJIAJa  POCCUHMCKUX M 3apyOeKHBIX
YUYEHBIX-(PU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOIECCOB
OKpPY>KaroILlEro Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHANIM3UpOBaTh M OLIEHMBaTh  NOCIEACTBUA  OBITOBOM U
IIPOM3BOACTBEHHOW  JICATEJIbHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA IKOJOTMYECKON 0€30MacHOCTH,
IPEICTAaBICHUA O PAalMOHAIIBHOM NPHUPOJIOIIOJIB30BAHUU, A TaKKe
pPa3yMHOM HCIIOJb30BaHUU JIOCTHKEHUN HAyKU M TEXHOJOTUH ISt
JaJIbHEHIIETr0 pa3BUTHS YEJIOBEYECKOT0 OOIECTBa;

OPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOoThI ¢ HHGOPMALIHEN PU3NIECKOTrO
COJIEp’KaHUsl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, IIPU ITOM HCIOJb30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTMH JJi1 TIOMCKa, MEepepaboTKU M TMpeAbsBICHUS y4eOHOH U
HAy4HO-TIOMYJISIPHOM uHpopmaIm, CTPYKTYpPHUPOBAHUS U
UHTEpOpeTaluud  HWHQOpMaAlMK,  TMOJYYEHHOM U3  Pa3IM4HbIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IMOIy4aeMylo WH(OpMaIuio



U OIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POPMAIINH;

NpOSBJIATh ~ OPraHU3aIlMOHHBIE W TO3HABaTeJIbHBIE  YMEHUS
CaMOCTOATENILHOTO TMPUOOPETEHUST HOBBIX 3HAHWW B IIpolecce
BBITIOJTHEHUS TPOCKTHBIX U yUeOHO-UCCIIEIOBATENBCKUX padoT;
paboTaTh B TPYIIEe ¢ WUCIOJHCHUEM PAa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAaHUPOBATh  pabOTy  TPYyMNbl, PaAlMOHAIBHO  PACHPEACNIAThH
JEATENBHOCTh B HECTAHIAPTHBIX CHUTYalHsX, aJIeKBaTHO OIICHWBATH
BKJIQJ] KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTPUBAEMON
poOJIeMBbI;

MPOSIBJISITH MOTHBAIMIO K OyayIiel nmpodecCHOHAIBHON JeATeIbHOCTH
0 CIIEIUATBHOCTSIM (PU3UKO-TEXHUIECKOTO MPOdHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kontpoasnbie | IlpakTuueckue
n/m | mnporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUS ITIPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
) Y A PHPOA https://m.eds00.1u/f16b68d7
Hroro no pazneny 6
Pazgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemarnia 10 I https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22| Amaviia 10 https://m.edsoo.n/f16b68d7
N bubnuorexa [JOK
2. 1
3 Cratiia TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 hitps-//m.cdsoo.rw/f16b68d7
Hroro no pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
TEeopuun

15

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7
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bubmuoreka [JOK

3.2 TepmonnHamuka. TennoBble MallIUHb 20 hitps://m.cdsoo.ru/fl6b68d7
13 ArperaTHble COCTOSIHUS BEILIECTBA. 14 bubnuorexa [JOK
' da3oBbIe MEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pazpnen 4. DJJIEKTPOAUHAMUKA
bu6mmorekxa [JOK
4.1 ueKTpiieckoe noje 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOAHHBIN JIEKTPUUECKUI TOK 24 https:/m.cdsoo.ru/fl6b68d7
Bbu6mmoreka [JOK
4.3 TOKH B pasTHIHbIX CpeAax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Pazznen 5. PUBSHUYECKHUM TIPAKTUKYM
N bu6mmoreka [JOK
5.1 | dusirIeckiii MpakTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6mmoreka [JOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KIJACC

Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (ungposbie)
KonTpoasubie | IlpakTnueckue
n/m | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
bu6mmorexa [IOK
1.1 M 14
ATHITHOC ToTe https://m.edso00.ru/39859ef1
12 DJIeKTpOMarHuTHas 13 1 bubnmnorexa [JOK
' WHYKIHST https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
Bbubnuoreka [JOK
2.1 Mexanudeckue KojaeoaHus 10 hitps:/m.cdsoo.r/39859f1
29 DJEKTPOMarHuTHbIE 15 bubaunoreka IIOK
' KoIeOaHus https://m.eds00.ru/39859¢f1
73 MexaHu4deckue u 10 1 bubmmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
2.4 2 1
Onika > https://m.edso0o.ru/39859ef1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuossl CTO

5

1

bubmuoreka [JOK
https://m.eds00.ru/39859¢f1
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Hroro no pasneny

Paznen 4. KBAHTOBAS ®U3UKA

41 KopmnyckynsipHo-BOJIHOBO# 15 bubmuoreka [JOK
' JyaJiu3M https://m.eds00.1u/39859¢f1
bu6nuoreka [JOK
4.2 O
fIsHica atoma > https://m.edsoo.ru/39859ef1
43 du3nka aTOMHOTO s1/1pa U 5 bubmuorexa [JOK
' BJIEMEHTAPHBIX YACTHI] https://m.edso0o.ru/39859ef1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJIeMEHTBI aCTPOHOMUU U 12 bubmuoreka [JOK
' acTpopu3UKu https://m.edso00.1ru/39859ef1
Hroro no pasneny 12

Pasznen 6. PU3MUECKHUHN MPAKTUKYM

N bu6nmoreka [{OK
6.1 Dusiieckiit MpaKTHKyM 16 16 https://m.eds00.1u/39859¢f1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucreMaruzanus u
00001IeHNE TPEAMETHOTO
HHEHHE TIPEAMETHOT bubmuoreka [JOK
7.1 COZEPKaHUs U OIbITa 15

JESITEIbHOCTH,
PUOOPETEHHOTO MPU

https://m.eds00.ru/39859¢f1



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

M3YYeHHUH Kypca (pU3uKu
10 — 11 xnaccos

Hroro no pazneny 15

bu6mmoreka [IOK
Peseparoe Bpems 10 https://m.eds00.1ru/39859¢f1
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| ®dwusuka — pyHIaMeHTanpHas HayKa O | bubnuoreka [IOK
npupone https://m.edsoo.ru/1beef346
) Hayunslii MeTO/ IO3HAHUSA U METOMBI 1 bubnuoreka [IOK
UCCIeIOBaHMs PU3NIECKUX SIBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 H03Ha§m{ OPHUPOIBI pHaGJII(f)I[eHI/Ie u 1 bubnnorexa [IOK
pHp ) https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 Crioco6b1 n3MepeHus (HU3NIECKIX 1 bubnuorexa [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOconroTHAsE 1 OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUM 1 bubmorexa HOK
p p https://m.edsoo.ru/7f18fda3
(bU3NYECKUX BETUINH
MonenupoBanue B gpusuke. Posb u
MecTo pu3uku B GhOPMUPOBAHUH
6 COB qu;HHoﬁ Ha(bqlfoﬁ Ea TUHBI 1 bubmorera [IOK
p y . p https://m.edsoo.ru/eabbdedl
MHpa, B TPAKTUYECKON AEATEIBHOCTH
Jronen
7 Mexannueckoe aBmxkeHue. Cucrema 1 bubmuoreka [JOK

orcyera. OTHOCHTEIIBHOCTD

https://m.edsoo.ru/e9a52102
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MCXaHHUYCCKOI'O ABMXKCHUA. HpHMaH
u o6paTHa>1 3aga4u MCXaHHUKU

Panunyc-BekTop MaTepualbHON
TOYKH, €r0 IPOEKIIUU Ha OCU

8 KoopauHart. TpaekTopus. bubmorexa HOK
https://m.edsoo.ru/30a108a5
ITepememenue. Ckopocts. 1x
MIPOEKIIMU HA OCH KOOPAUHAT
PaBHOMepHOE NpsIMOJIMHEITHOE

9 neuxenue. ['paduyeckoe onucanue bubnnorexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CroxxeHue nepeMeneHnii u bubnuorexa [JOK
ckopocreil. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHUE. bubnuorexa [JOK
[IpsamonnHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['paduaeckoe onmcanue

12 MPSMOJIMHETHOTO JBHKEHUS C bubmorexa LHOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y CKopeHue

13 CBOOOHOTO TMaJICHUs. 3aBUCHMOCTh bubmuoreka [JOK
KOOpIHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpaPuKu

14 JIB>xeHue tena, OpOIIeHHOTO MO/ bubnmnoreka [JOK

YIJIOM K TOPU30HTY

https://m.edsoo.ru/71cbb4f5
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KpuBonuHneiiHoe TBUKECHHE.
JIBr>KeHHE M0 OKPYKHOCTH. YTJIOBas

bu6mmorexa [IOK

15 U JUHEWHAas CKOPOCTh. Ilepnon u
p pHoa https://m.edsoo.ru/331961be
yacrtota. LleHTpocTpemMuTensHoe U
MOJIHOE YCKOPEHHUE
16 KonTponbhas pabota no teme bubnnorexa [JOK
"Kuuemaruka" https://m.edsoo.ru/1242132¢
[TepBriif 3akoH HproTOHA.
WNHepuyanbHble CUCTEMBI OTCUETA.
17 ITpuHIIMT OTHOCHTEILHOCTHU bubmmorexa LHOK
PHHIL https://m.edsoo.ru/5a9e4a64
[Nanunes. HennepruanbHble CUCTEMBI
otcuéra
13 Cuta. PaBHOIEHCTBYIOIIAS CHJIA. bubnmnoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tpernii 3akoH bubnuorexa [JOK
Hrrotona https://m.edsoo.ru/57dba505
[TpuHIMO CyIEpHIO3UILINU CHUJI.
20 P:meHHe 3ay aqua OpUMEHEHNE bubmorexa LHOK
A p https://m.edsoo.ru/bdf997fb
3akoHOB Hbrotona
3aKOH BCEMHUPHOTO TATOTCHUS.
21 OKBUBAJICHTHOCTH I'PAaBUTAIIMOHHON bubmorexa LHOK
o P i https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MacChl
” Cuiia TSKeCTU U yCKOPEHHE bubnuorexa [JOK
CcBOOOIHOTO ITaEHNUSA https://m.edsoo.ru/22757£26
” JIBm>xeHre HeOECHBIX TEl U UX bubmuorexa [JOK

HCKYCCTBCHHbLIX CITYTHHKOB. HCpBaﬁ

https://m.edsoo.ru/l labfa0a
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KOCMHYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmoreka [JOK

24
Tena https://m.edsoo.ru/0ae2cd84
Cuita tpenust. [Ipupoaa v BUAbI cui
P PP Bu6mmorexa IJOK
TpeHus. J{BUxKeHUE B KUIAKOCTH U
25 rasze ¢ ydéToM CHUJIbI COITPOTHUBIICHUS hilpsie oo, TUR0499
y p https://m.edso0.ru/2¢b29676
cpelbl
2% Hasnenue. [ mapocrarnueckoe bubmuoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPAOE TEIIO. bubnmnorexa [JOK
27 ITocTynarenbsHOE U BpalaTesbHOE bubnuoreka [IOK
JBYDKEHUE TBEPIOIO TeEa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpateHus. [1neyo cubl https://m.edsoo.ru/653d3459
CrnosxxeHue cuil, NPUIOKEHHBIX K
79 TBEepAOMy Teny. LleHnTp Tsxectn bub6nuoreka [IOK
Teja. Y CIOBUs paBHOBECHS TBEPIOIO https://m.edsoo.ru/9aa79a7d
tena. Buael paBHOBecHs
bu6mmoreka [{OK
30 Pemenue 3amau
a https://m.edsoo.ru/dclcaac0
Kontponbnas pabota mo teme
31 " lmnamuka. CTaTHKa TBEPIOTO bubmmorera [JOK
. ' pA https://m.edsoo.ru/9f5a574c
Tela
1 HMMiynsc MaTepualbHON TOUYKH, bubnuoreka [IOK

CUCTCMbI MaTCPUAJIbHBIX TOYCK.

https://m.edsoo.ru/4bb8294b
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I_[eHTp MacC CUCTCMbI MaTCPHUAJIbHBIX
TOYCK. TeopeMa O JIBMKCHHHU LICHTPA

Macc

I/IMHy.]'ILC CHJIBI 1 UBMCHCHUC

bu6mmorexa [IOK

33 HMMITyJIbCa Teja. 3aKOH COXPaHECHUS hitps:/m.cdsoo.ru/1 3f0a221
UMITyJIbCa. PeakTUBHOE JIBIKCHHE
MoOMEHT uMITyIbCca MaTepUaIbHON
34 touku. [IpencraBnenue o bu6mmoreka [IOK
COXpaHEHWH MOMEHTAa UMITYJIbCa B https://m.edsoo.ru/d6532eb9
HEHTPATBHBIX TOJIAX
bu6mmoreka [JOK
35 Pemterte sanat https://m.edsoo0.ru/f7706d63
Pabora cuiibl Ha MajoM U Ha
36 KOHEYHOM IepEMELICHUH. bubnuorexa [IOK
['paduueckoe mpeacTaBaeHue https://m.edso00.ru/913974¢7
paboThl CUIIbl. MOIIHOCTH CHITBI
Kunerunueckas sneprus. Teopema 00
37 M3MEHEHUU KMHETHYECKOU SHEPrUu bubmmorexa [TOK
. https://m.edsoo.ru/9a5e2¢e74
MaTepuaibHOU TOUKU
[ToreHumanbHbIE U
38 HETOTEHITUAJIbHBIE CHJIBI. bubmuorexka [JOK
ITorenuumanbHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KOCMUYECKast CKOPOCTb.
19 CBs13b pabOTHI HEMOTEHIIUATBHBIX bubanorexa [JOK

CHJI C I3MEHEHHEM MEeXaHHMYSCKOM
SHEPIrUuU CUCTEMEBI TCII. 3aKkoH

https://m.edsoo.ru/f57b4e01
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COXPAaHCHUA MEXaHUYEeCKOM SHEpPTUun

VYpyrue u Heynpyrue

40 CTOJIKHOBEHUS. Y paBHEHHE bubmmorexa [TOK
P . https://m.edsoo.ru/f30f43b6
bepuynnu nuist uaeanbHOM KUIKOCTH
A1 Konrponbnas padora no teme bub6nuoreka [IOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
4 Ter1oThl. OCHOBHBIC TIOJIOKESHUS bubmuoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0ad445f
JIBIDKCHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPJIBIX TEJl. XapakTep ABMKEHUS U bubmorexa HOK
pA L P pa https://m.edsoo.ru/c44d02¢2
B3aUMOJICHCTBUS YaCTHI] BEIICCTBA
Macca u pazmepbl MOJIEKYJT
44 (aTOMOB)pKOJ'II/Ip‘lCCTBO Bey ecTBa bubmmorexa [TOK
' B ' https://m.edsoo.ru/c5b72ab7
[ToctosinHast ABoraapo
45 Temneparypa. TemnnoBoe bub6nuoreka [IOK
paBHoBecue. [lIkana Llenscus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemenne 3ana
HICHHE sakad https://m.edsoo.ru/1531abas
Bbu6nuoreka [JOK
47 Nnean i ra3. ['a3oBbIe 3aK0
JICIDHBI T Bbl KOHAT https://m.edsoo.ru/1deb2367
YpaBHeHue
48 MenneneeBa-Knanelipona. Pemenne bubmorexa HOK
g poHa. https://m.eds00.ru/8d12¢328
3ama4
49 AbGcomoTHas TeMiieparypa. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328

JlanpTOHA

https://m.edsoo.ru/14e02d1f

I/I30Hpoueccm B NaCaJIbHOM rasc€ C

bu6nmoreka [JOK

50
MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'pacdmueckoe mipecTaBiIcHue
51 I/ISOE) OLIECCOB: i;)lTe Ma, H30X0pa bubmorexa LIOK
pol ) pMa, pa, https://m.edsoo.ru/1344327b
u3o0apa
bu6mmoreka [IOK
52 OcnoBHoe ypasHenne MKT
yp https://m.edsoo.ru/c8094721
Bbu6nuoreka [JOK
53 Pemrenue 3ana
tenm ad https://m.edsoo0.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeHel KHHETHYECKOW SHEeprueu https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEIJIOBOTO
NBIDKEHUS €€ JaCTHUIl
55 O06o0mIeHre u cucTeMaTu3aIus bubnuorexa [JOK
sHaHui 1o teme "OcuoBsl MKT" https://m.eds00.ru/09d12£d8
56 Kontponbhas pabota no teme bubnuorexa [JOK
"OcnoBel MKT" https://m.edsoo.ru/13adad59
TepmonnHamuueckasi cucTeMa.
3agaHve BHEIHUX ycioBui s T/]
cucTteMbl. BHenTHrEe U BHYTpeHHHUE
bu6mmoreka [{OK
57 napametpsl. [lapamerpsr T/

CUCTCMBbI KaK CpCIHUC 3HAYCHUA
BCJIIMYHH, OIIMCBIBAIOIINUX e€ Ha
MHKPOCKOIINYCCKOM YPOBHC

https://m.edsoo.ru/5f8d38a3
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Hy.]'IeBOG Ha4aJio TCpMOJUHaAMUKH.

bu6mmorexa [IOK
58 Camonpou3sBoibHas penaakcanus T
P P " A https://m.edsoo.ru/8ec5120
CHCTEMBI K TEMJIOBOMY PaBHOBECHIO
Mojenp uaeanbHOro ra3a B
59 TeEpMOIUHAMUKE. Y CIOBUSI bubmorexa LOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOU MOJICIIH
YpaBHeHue
60 MenneneeBa-Knaneiipona u bu6mmoreka [IOK
BBIPA)KEHME JUJIS1 BHYTPEHHEMN https://m.edsoo.ru/bal178d0
SHEPTUU
Bripaxkenue 1151 BHyTpeHHEH
61 SHEPrUu OAHOATOMHOTO UJIC€AJIBHOTO bubnuorexa [JOK
rasa. KBasucraruueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKHE MPOIECCHI
DOnemeHTapHas paboTta B
& TepMOJuHaMUKe. Beruucnenue bub6mmorexa [IOK
paboTs o rpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-auarpamme
Temonepenaya kak cnoco0
63 U3MeHeHus1 BHyTpeHHel snepruu T /] bubmmorexa [TOK
yIp p https://m.edsoo.ru/3d734561
CUCTEeMBI 6€3 coBepIIeHUs PaboThI
64 KoHnBek1us, TeraonpoBogHOCTD, bu6nuoreka [JOK
H3IIy4YeHUE https://m.edsoo.ru/157b54cd
KonuyecTBO TEMIOTHI.
65 TennoéMkocTh Tena. Y aeabHas 1 bu6nuoreka [JOK

MOJISIpHAsI TEIUIOEMKOCTH BEILIECTBA.
VY nenbHas TemoTa CropaHus

https://m.edsoo.ru/7ba67355
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TOILJIMBa

66 Pacuér xonuuecTBa TEIIOTHI PU bubnmnorexa [JOK
TeIUIonepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTrie 06 aguadaTHOM Mmporecce. bubnmnoreka [JOK
IlepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonugecTBo TemnoTsr u paboTta Kak
68 Mepbl U3MEHEHHS BHYTPEHHEH bubnmorexa LOK
P yIp https://m.edsoo.ru/b047alcd
sHepruu T]] cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX 1 HEPaBHOBECHBIX bubmmorexa [IOK
npouieccoB. HeobparumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOJTHBIX MPOLIECCOB
70 [TpuHIUIIEI IEUCTBUS TETUIOBBIX bu6nuoreka [JOK
mammH. KIT/] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3HadeHue KIT/I. bu6mmoreka [{OK
Iuxn Kapro https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemenue 3amgau
s https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCIIOJIL30BAaHUS TEIIOBEIX bu6nunoreka [JOK
asurareneil. TemnoBoe 3arpsi3HeHue https://m.edsoo.ru/9867aaa7
OKPY’KaoIIeH cpe/ipl
bu6mmorexa [IOK
74 Pemenue 3amgau
A https://m.edsoo.ru/c8c70432
75 O06o01IeHrne U cucTeMaTH3aIus bubmuoreka [JOK

3HaHuil no TeMe "TepmMoauHaMuKa.

https://m.edsoo.ru/28d62b3f
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TenmoBeie MalIHEB"

Konrponbnas padora no Teme

bubmuorexka [JOK
76 "TepmoauHamuka. TemmIoBble
p Il" https://m.edsoo.ru/1b6e26c5
MallIHbI
ITapooOpa3oBanne U KOHAEHCAINS.
77 I/Iclr)[a eIIjI)I/Ie U KUIleHue. Y aenbHas bubnnorexa [IOK
p ' https://m.edso0o.ru/6f8¢6777
TEII0Ta MapooOpPa30BaAHHUS
Hacrlmennsle 1 HeHACKIIEHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTHU U JABJICHUS
73 HACBIIIEHHOTO Mapa oT bu6mmoreka [IOK
TEMIIEPATYPhl, UX HE3ABUCUMOCTD OT https://m.edsoo.ru/f5¢c17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHUMOCTD TEMIIEPATypPbl KUTICHUS
OT JABJIEHUS B )KUIKOCTH
79 BrnaxxnocTs Bo3myxa. AGCOTIOTHAS U bub6mmorexa [IOK
OTHOCHUTEJIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [{OK
80 Pemenue 3amau
A https://m.edsoo.ru/18¢95f13
Teépnoe teno. Kpucramnuueckue u
81 amopdHbIe Tena. AHU30TPOIHS bubmmorexa [TOK
P ' p https://m.edsoo.ru/20a88a03
CBOMCTB KpPHUCTAJIJIOB
[InaBneHue U KpucCTauIn3anus.
bu6nmoreka [JOK
82 VY enpHas TEIIIO0TA INIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numanus
. bubanorexa IHIOK
83 Hedopmaruu TBEpAOTO TENA. 1

https://m.edsoo.ru/dalaabl0
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Pactsxenue u cxxarue. CaBur.
Moayns FOura. IIpenen ynpyrux
nedopmaruit

Temnnosoe pacupeHuc JKUJIKOCTEN U

TBEPABIX T€J. AHTAPMOHHU3M

bu6mmoreka [IOK

84
TEIUIOBBIX KOJIEOAHUI YaCTHI] https://m.edsoo.ru/7ba5edf2
BeEIECTBA
85 [Ipeobpa3oBanue FHEPTUH B bubnuorexa [JOK
($ha3oBBIX TIEpEX0aax https://m.eds00.1ru/97a0672f
bubmuoreka [JOK
86 VYpaBHeHHE TEILIOBOroO OaaHca
PaBHCHUE TEILTOBOT H https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue 3amau
A https://m.edsoo.ru/8ab7f40d
IToBEpXHOCTHOE HATSKEHUE.
28 Kanumnspuele siBnenus. JlaBneHue bub6nuoreka [IOK
IIOJ1 UICKPUBJICHHOM IIOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
)kunkoctu. Popmyiia Jlammaca
O0001IeHNE U CHCTEMATH3AINS
29 3HaHMI no TeMe "ArperaTHbie bubnnorexa [JOK
cocTosHus Benjectsa. @a3oBbie https://m.edsoo.ru/0b52575¢
nepexoant"
KonTponbnas pabota mo teme
" bubmuotexka [JOK
90 ArperatHble COCTOSIHUSI BEIIECTBA.
" https://m.edsoo.ru/7dc2a739
@da3oBbIe MEPEXOIbI
DneKTpu3anus Tel U €€ MpOosiBICHUSI.
N bu6mmoreka [JOK
91 Onektpuyeckuii 3apsia. /[Ba Buna

SJIICKTPHUYCCKUX 3apsa10B.

https://m.edsoo.ru/laff445f
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HpOBO)IHI/IKI/I, AUDJICKTPUKU U
MMOJYIIPOBOJHHUKHN

DneMEeHTapHbIN AIEKTPUYECKUN

bu6mmorekxa [JOK

92 3apsal. 3aKOH COXpPaHEHUs
PAA P https://m.edsoo.ru/f49afd24
ANEKTPUUECKOTO 3apsia
9 B3anmoneicTere 3apsioB. bubnnorexa [JOK
Toueunsle 3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [{OK
94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero neiicteue bubnmoreka [JOK
Ha DJIEKTPUYECKUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
noJist. [1po6usiit 3apsin. JIlunun
96 HaMPSKEHHOCTH JIEKTPUUECKOTO bubmmorexa [TOK
P p https://m.edsoo.ru/3dac6957
noJist. OTHOPOJTHOE IEKTPUUYECKOE
noJsie
[ToTeHManbHOCTH
97 AIEKTPOCTATHYECKOTO MOJISA. bubnnorexa [JOK
Pa3zHocTh moTeHI1IMaIOB U https://m.edsoo.ru/80021447
HaIpsKEHUE
[loTeHuumanbHast YHEPrUs 3apsiia B
08 ANEKTPOCTATUYECKOM II0JIE. bubnuoreka [IOK
[ToTeHman 3J1eKTpoCTaTUYECKOrO https://m.edsoo.ru/af5fa389
TIOJIS
99 CBs13b HaNPSKEHHOCTH MOJIA U bubnuoreka [IOK

Pa3HOCTHU MMOTCHIIUAIOB IJIA

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOI'O ITOJIA

100 [TpuHuIMI cynepno3uuu bub6nuoreka [IOK
JIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4abc
bu6mmoreka [IOK
101 Pemenue 3ana
HICHHE Saad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tone bubnunoreka [JOK
PaBHOMEPHO 3apsHKEHHON cepsl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsSKEHHOTO 11O
103 00bEMy mapa. I[Tone paBHOMEpPHO bubnuorexa [IOK
3apspKEHHON OeCKOHEUHOU https://m.edsoo.ru/f7a665¢ee
IUIOCKOCTH
104 ITpOoBOAHMKY B 3JIEKTPOCTATHYECKOM bubnuorexa [IOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405¢eab
105 JIM3eKTpUKY U MOJTYIIPOBOJHUKY B bubnuorexa [IOK
DJIEKTPOCTATHYECKOM II0JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1eKTpoEMKOCTh
106 KOHJIEHCAaTopa. DIEKTPOEMKOCTb bubmmorexa LIOK
A pa. p https://m.edsoo.ru/845b4f73
IUIOCKOTO KOHJAEHcaTopa
107 [TapannensHoe coeMHEHNE bubnnorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTellbHOE COSTMHEHIE bu6mmorexa [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsKEHHOTO bubmuorexa [JOK
KOHJIEHCATOpa https://m.edsoo.ru/73a34{18
b K
110 Pemenue 3anau nomorexa LO

https://m.edsoo.ru/5tb2acb5
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https://m.edso0.ru/27434040

JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B

bu6mmorexa [IOK

111
OJTHOPOJHOM 3JIEKTPHUYECKOM TI0JIE https://m.edsoo.ru/8341d6ac
112 Pentenue 3amau
O0600611IEHNE U CUCTEMATH3AIUS
113 3HAHUM 110 TeME " DIIEKTPUUECKOE bubnnorexa [IOK
" p https://m.edso0.ru/5752603f
oJie
114 Konrponbnas pabora no Teme bub6numorexa [IOK
"OnexTpuueckoe nojue" https://m.edsoo.ru/cefe90e9
Cwuna Toka. IToCTOSIHHEIN TOK.
115 YcnoBus cymecTBOBaHUS buGnnorexa [IOK
ym https://m.edso0.ru/233311b5
MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA
116 Nctounuku Toka. Hanpsikenue u bubnuorexa [JOK
J1C https://m.edsoo.ru/0839al115
117 3akon Oma JyIsl y4acTKa Lenu. bu6mmorexa [{OK
DIIEKTPUUECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COTIPOTHUBIICHUS
1138 OJHOPOJHOTO TTPOBOJIHUKA OT €T0 bu6mmorexa [{OK
JUTAHBI ¥ TUTOIIAIA TTOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CceyeHus
119 VY enpHOE CONPOTUBIICHUE BEILIECTBA. bu6mmorexa [IOK
Penrenue 3anau https://m.eds00.ru/437f8300
[TocnenoBarenbHOE, MapalIeIbHOE,
120 CMeENIaHHOE COSTHHEHIE bubnmorera [TOK
a https://m.edsoo.ru/23617e¢07
MIPOBOJTHUKOB
121 Pacué€t pa3BeTBIEHHBIX bubmuorexa [JOK
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anexkTpuueckux uenei. [Ipasuna

https://m.edsoo.ru/1794c¢f37

Kupxroda
bu6nuoreka [JOK
122 P
CICHHC 3afat https://m.edso0.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubmuorexa [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6nuoreka [JOK
124 P
CICHHE 3afad https://m.eds00.ru/6761bf0f
MOUIIHOCTB 3JEKTPUUECKOTO TOKA.
125 TemmoBass MOITHOCTE, BRIACIIICMAs bubmorexa HOK
m » BRI https://m.eds00.1u/99750a6f
Ha PE3UCTOPE
bu6mmoreka [JOK
126 P
CHICHHE 3a1ad https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE COMPOTUBJICHHE bubnuorexa [JOK
UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 171 OJTHOM (3aMKHYTOI) bubnuorexa [JOK
AIEKTPUYECKOMN LETIH https://m.edsoo.ru/221{40fb
bu6mmoreka [JOK
12 P
? CITICHHC Safiad https://m.eds00.ru/3580b679
bu6mmorexa [IOK
130 M
OTHOCTD HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
OPOTKOC SAMBIKAHHIE https://m.eds00.1u/546f5632
132 Konzaencarop B Lienu NOCTOSIHHOTO bubnuoreka [IOK
TOKa https://m.eds0o0.ru/3536813e
133 Peenue 3amau bubnuorexa [JOK
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https://m.edsoo.ru/4410cefl

134 Pemenue 3amad nmo reme bu6mmorexa [IOK
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau o teme bubmuoreka [JOK
"TTocTOSIHHBIN ANEKTPUUECKUNA TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau o teme bubmuorexka [JOK
"IloCTOSIHHBIN NEKTPUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O060011eH1E U cUCTEMaTH3alNs
137 3HaHuil no Teme "llocTosHHBIN bubmorexa HOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUHN TOK
138 KonrponbHas padora no Teme bubnuorexa [IOK
"IIoCTOSIHHBIN MEKTpUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOJUMOCTh
139 Pa3UYHBIX BEIIECTB. bubnmoreka [JOK
DNEKTPUYECKUN TOK B METAILIAX. https://m.edsoo.ru/da794295
CBepxnpoBOIUMOCTb
DNEeKTpUYECKUH TOK B pacTBOPAxX U
bu6nmoreka [JOK
140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
https://m.edsoo0.ru/4b423491
®dapanes 11 3JIEKTPOIN3a
bu6mmoreka [{OK
141 DnexkTpuueckui Tok B razax. [lnazma
p https://m.eds00.1ru/92d92£76
142 DJIEKTPUUYECKHI TOK B BaKyyMe. bubnnorexa [JOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bu6nuoreka [IOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
144 [TosrynpoBOIHUKOBBIE TPUOOPHI bubnnorexa [JOK
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https://m.eds00.ru/83622200

145

DU3NYECKUI TPAKTUKYM T10 TEME
"M3MmepeHue cuibl TOKa U
HANPSDKEHUS B LIENH MOCTOSTHHOTO
TOKA IPY MOMOIIH aHAJOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO €

ndpoBoit Taboparopueit o Gusuke.

[Tpumepsl u3mepeHus pU3NIECKUX
BEJIMYMH IIPU TOMOLIU
KOMIIBIOTEPHBIX TaTYMKOB"

bubmuorexka [JOK
https://m.edsoo.ru/5643ea56

146

OU3NYECKUI TPAKTHUKYM 10 TEME
"N3y4yeHure HepaBHOMEPHOIO
JBUKEHUSI C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH ckopocTh"

bu6mmoreka [{OK
https://m.eds00.ru/f6292{5f

147

@U3HYECKUI IPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHUsl Ipu
MPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
JIBUKEHHUHU 110 HAKJIOHHOM
mwiockoct" nnn "UcciaenoBanue
3aBUCUMOCTH IIYTH OT BPEMEHU PH
PaBHOYCKOPEHHOM JIBIDKCHHUH"

bu6mmoreka [JOK
https://m.eds00.ru/6960b6ef

148

DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepeHue yCcKopeHust CBOOOHOTO
nageHus" wim "M3yuenue aBuKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

OU3NYECKUI TPAKTHUKYM I10 TEME

bub6mmoreka [IOK
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"N3yueHue NBUKEHUS TeJa 10
OKPYHOCTH C MIOCTOSIHHOM 1O
MOJYJIFO CKOPOCTBIO" WIIH
"UccnenoBanue 3aBUCUMOCTH
nepuo/ia 00opalieHuss KOHMYECKOro
MasiTHUKa OT €ro napaMerpos"”

https://m.edsoo.ru/bcf53514

150

@U3HYECKUI IPAKTUKYM 110 TEME
"U3mepenue paBHOICUCTBYIONICH
CHWJIBI TIPY ABMXKEHUU OpyCKa MO
HAKJIOHHOM TIOCKOCTU'" WIIH
"IIpoBepka runoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOM TTOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE OT €ro Macchl"

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

PuU3nYECKHl MPAKTUKYM IO TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINUX B
npy>XHHE U PE3UHOBOM 00pasiie, oT
ux nedopmanun” unu "Nzydenue
JBUKCHMSI CHCTEMBI T€J1, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUM
01oK"

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

152

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ko3puirienTa TpeHus
10 BEJIMYMHE YTIIOBOIO

KO3 UITMEHTA 3aBUCUMOCTH
Frp(N)" unu "HUccnenoBanue

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607
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JBUKEHHS OpyCcKa M0 HAKIIOHHOU
IUIOCKOCTH C NIEPEMEHHBIM

K03 UIIMEHTOM TpeHUs" Win
"N3yueHue IBUKEHUS Tpy3a Ha BaTy
¢ TpeHuem"

153

PuU3nYECKUl MPAKTUKYM IO TEME
"UccnenoBanue ycnoBui
paBHOBECHs TBEPIOTO Tea,
MMEIOIIIETO OCh BpallleHus" Win
"KoHcTpynupoBaHue KpOHIITEHHOB U
pacuér Cui1 ynpyroctu" uiu
"N3ydeHne yCTOMYNBOCTH TBEPIOTO
TeJa, UMEIOLIETO IIIOIIAlb OOpPhI"

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

154

OU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHune ummyiibca Tea mo
TopMo3HOoMY ItyTu" min "M3mepenne
CHUJIBI TSITH, CKOPOCTH MOJEIU
AIIEKTPOMOOMIISE M MOIITHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHHUS
MMITYJIbCA TeJIA C UMITYJIbCOM CHIIBI"
nnu "MccnenoBanne COXpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumoeiictun" wiu "M3mepenue
KMHETUYECKOW SHEPTUU TeJla 10
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edso00.ru/856fb28e

155

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3y4yeHne n30TeEpMUUECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue UG POBOIt
nabopatopun)" win "MU3ydenune
M30XOPHOTO Tpoiiecca’ uim
"N3ydenne n3odapHoro mporecca”
nnu "lIpoBepka ypaBHEHUS
COCTOSIHUS"

156

@uU3HYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbpHon
TemwtoéMrkoctu" win "Mccnenosanue
mpoliiecca OCThIBaHHUS BeIIecTBa" WiIu
"HccnenoBanne agnabaTHOroO
npouecca" nwiu "HU3ydenue
B3aUMOCBSI3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

bu6mmoreka [{OK
https://m.edsoo.ru/2f2faa61

157

PuU3NYECKUM PAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIApEeHUS KUJKOCTER" Wiin
"N3mepeHue yIeabHOM TeIIOThI
raBiaeHus apaa" uin "Usyuenue
CBOICTB HACBIIIEHHBIX IApOB" WU
"N3mepenune abCoTIOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKA MacChl
napoB B nomenieHuu". M3mepenue
Kod(uImeHTa TOBEPXHOCTHOTO

bu6nuoreka [JOK
https://m.edsoo.ru/6b1a23b5
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HaTAXCHHUA

158

@uU3HYECKUI IPAKTUKYM 110 TEME
"Habumroienue npeBparnieHus
SHEPIrUM 3apsyKEHHOI0 KOHJEHCATOpa
B DHEPIHUIO U3JIY4YEHUs cBeToAroa"
iy "M3ydeHne npoTekaHus TOKa B
LIeTH, CoJIepkKaIIe KoHaeHcarop"
M "Pacnpenenenre pasHoCTU
MOTEHLUAJIOB (HANPsKEHUs) IpU
MI0CJIEI0BATEILHOM COCINHEHUN
KOHJICHCAaTOpOB"

bu6mmoreka [{OK
https://m.edsoo.ru/ec424377
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PU3NYECKUM IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MIIH
"N3mepenue yneabHoro
COINPOTUBIICHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TOKa OT HAIPSLKEHUS 1J151 JTaMITbl
HakaJuBaHus"

bu6mmoreka [{OK
https://m.edsoo.ru/2b179d98

160

@uU3HYECKUI IPAKTUKYM 110 TEME
"HabGmronenue anektponuza’ uin
"N3mepenue 3apsiia OTHOBATIEHTHOTO
noHa" wiu "MccnenoBanue
3aBUCUMOCTH COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTyphl”
uin "CHsITUE BOJBT-aMIIEPHOU
XapaKTEPUCTUKU Juoaa”

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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PezepaHblii ypok. O6o01eHue u

. bubmuoreka [JOK
161 CHUCTEMAaTH3aLMs 3HAHUHN 10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBubIil ypok. O0001MIEHNE 1
162 CHCTEMaTHSZEHH 3HAHUHU II0 TEME bubmorexa LOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBubIil ypok. O0001IEHNE 1
P P N bu6mmorexa [{OK
163 CHUCTEMAaTH3aLMs 3HAHUHN 10 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOro TeNa
PesepBubIil ypok. O0001IEHNE 1
P P N bu6mmorexa [IOK
164 CHUCTEMAaTH3aLMs 3HAHUHN 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAaHEHHS B MEXaHUKE
PezepaHblii ypok. O6o01eHue u
165 cucTeMaTH3aIys 3HaHUH 10 TeEME bu6mmoreka [IOK
"OCHOBEI https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETHYECKOM Teopun"
PesepBHbIil ypok. O6001IeHIE 1
166 CHCTeMaTH3alMs 3HAaHUH 10 TeME bu6mmoreka [{OK
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/Obcc77¢cl
MaIuge!"
PesepBHbIil ypok. O6001eHIE 1
167 CHCTeMaTH3aIlns 3HaHUH 110 TEMe bubmuoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe nIepexoabl"”
Pe3epBubiii ypok. O0001IEHNE 1
P P . bubmuoreka [JOK
168 CUCTEMATU3AIUA 3HAHUN 10 TEME

"OnexTpuueckoe noiue"

https://m.edsoo.ru/f2381c0c
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PezepaHblii ypok. O6o01eHue u
169 CHUCTEMAaTH3aLMs 3HAHUHN 10 TEME
"IToCTOSTHHBIN 2IEKTPUYECKUNA TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/3caebdal

PezepaHblii ypok. O6o01eHue u
170 CHUCTEMAaTH3aLMs 3HAHUHN 10 TEME

"Toku B pa3nnuHbIX cpeaax”

bu6mmorexa [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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11 KIJACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Jara nuppoBbie
Tema ypoka Kontpoasnbie | IlpakTnueckue p
n/n Bcero u3ydeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypcebl
B3anmoneincTere noCTOSIHHBIX

| MAarHuTOB U IIPOBOJAHUKOB C 1 bubmuorexka [JOK
TOKOM. MaraurHoe moue. https://m.edsoo.ru/487a8593
['unoteza Amnepa
BekTop MarHuTHON MHAYKIUH.

) [TpuHIIMT Cynepno3uiuu | bubnuoreka [JOK
MarHuTHBIX noJieit. JInauu https://m.edsoo.ru/4clabeeb
MarHUTHON MHIYKIIUH

3 MarsuTHo€ 1oje NpoBOJHUKA C | bubnuorexa [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cwiia AMnepa, e€ HanpaBJiIeHUE U 1 bubmuotexa [JOK
MOZYJb https://m.edsoo.ru/26d9c¢5ba

bu6nuoreka [JOK

5 Pemenue 3ana 1

tenm s https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa AMriepa.
6 DJIEKTPOU3MEPUTEIILHBIE 1 brbmmorexa [TOK
P p https://m.edsoo.ru/ad7718d7
prOOpbI
Cuna JlopeHiia, e€ HanpaBJIeHUE U
. bubnuoreka [JOK
7 MOJyJib. JIBUXKEHHE 3apsyKEHHOM 1

YaCTHI[bI B OTHOPOJHOM

https://m.edsoo.ru/c97afaal
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MAarouTHOM II0JIC

Toxu ®yko

8 Pemenue 3amaq bubmmorera [JOK
a https://m.edsoo.ru/504e98c7
bu6nuoreka [JOK
P JI
? abora cuei Jlopenia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
CHICHHE 3aad https://m.eds00.ru/93617bd9
MarauTtHoOE 10JI€ B BEIIECTBE.
11 deppoMarteTuky, napa- u buGnnorexa LIOK
PP - 11ap https://m.edsoo.ru/30ff9608
AUaMardHeTUKA
OCHOBHBIE CBOICTBa
12 ¢deppomarneTukos. [Ipumenenue bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTHKOB
13 Pemenue 3amad mo reme bu6mmoreka [IOK
"MaruuTtHoe 1oJje" https://m.edso0.ru/5b55¢307
14 Pemenue 3amgad nmo reme bu6mmorexa [{OK
"MaruuTtHoE 11oje" https://m.edsoo.ru/41c4ae8a
SIBiieHUE AIEKTPOMArHUTHOM
15 naaykuu. ITotox BekTopa bubmmorera [TOK
AYIEH . P https://m.edsoo.ru/b3efalcl
MarHUTHOW WHIYKIIMH
bu6mmoreka [JOK
16 BJ1C
AC urnyKiau https://m.edso0.ru/48150bd8
17 3aKO0H JIEKTPOMArHUTHOM bubnuorexa [JOK
nHaykiuu Papanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekTpuueckoe mnoJje. bubnuotexa [JOK

https://m.edsoo.ru/15abe140
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19 O/1C uHAYKIMH B IBMOXKYLIUXCS bubnnorexa [JOK
MPOBOJIHUKAX https://m.edso00.ru/0235¢c02
bu6nuoreka [JOK
2 P
0 CLICHHC 3a1aq https://m.edsoo.ru/4dfda618
bubmmoreka [JOK
21 IT JI
PaBiiio JieHia https://m.edsoo.ru/bbc22726
NunykrtrBHOCTH. KaTtymka
22 HHAYKTUBHOCTH B IICIH bubmorexa HOK
oy 1 https://m.edsoo.ru/621eae9d
IIOCTOSIHHOT'O TOKa
” Asnenne camonuaykiuu. 3J1C bu6mmoreka [{OK
CAMOMHIYKIINA https://m.edsoo.ru/7ee60ca8
DHEeprusi MarHUTHOTO TOJISt
24 KaTYIIKA C TOKOM bubmorexa LHOK
y ) https://m.edsoo.ru/b3c0adl1
DIIeKTPOMarHuTHOE TOJIe
bu6mmoreka [IOK
25 P
CHICHHE 33134 https://m.edsoo.ru/88f69d2b
O00011eHNE U CUCTEMATU3ALMS
26 3HAHHUH 110 TEME buGnnorexa LIOK
" " https://m.eds00.ru/76484025
DNeKTpoAMHAMUKA
7 KonTponbhas pabota no teme bubnnorexa [JOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHast cucrema. Eub 1OK
HOINOTEKA
28 CB0060 e Koaebanusl.
B FIBIC KOJCOARIT https://m.edsoo.ru/7¢1db385
[Mapmonunueckue kosedaHus
29 Kunematnueckoe u bu6mmoreka [IOK

JUHAMHUYCCKOC OIMMCAaHUEC

https://m.edsoo.ru/87¢ce9498
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KoJIe0aTeIbHBIX JIBHOKCHHU U

OHEepPreTu4ecKkoe OMUCAHUE.

BrIBOA IUHAMHUYECKOTO OIHUCAHUS

bu6mmorexa [IOK

30 TapMOHHYECKUX KOJIEOaHHH U3 UX
https://m.edso00.ru/e3¢99692
SHEPreTUYECKOr0 U
KAHEMATUYECKOTO OITHCAHMUS
bubmuoreka [JOK
31 A OaHui
MILIMTY/a 1 (asa Konebanuil https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoseOaHUH.
[Tepuoa ManbIx CBOOOTHBIX
1 KoJIeOaHMIT MaTeMaTHYECKOTO bu6nuoreka [JOK
MasiTHUKA. [leproa cBOOOIHBIX https://m.edsoo.ru/e0399319
Kosie0aHui Mpy>KMHHOTO
MasTHHUKA
3aryxaromue KoueOaHus.
33 BrinyxneHHbIe KOJIEOaHUS bubnmorexa [IOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
Bbu6nuoreka [JOK
34 ABTOKOIE0a
BTOKOJICOAMHA https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepeHIusa
" P Gep bubmmoreka [JOK
36 MexaHn4decKkue KoJieOaHus B
" https://m.edsoo.ru/8ef58 7be
MY3bIKaJbHBIX HHCTPYMEHTAX
37 O06o01IeHrne U cucTeMaTHu3aIus bubmuorexka [JOK

3HaHUH 1Mo TeMe "MexaHuueckue

https://m.edsoo.ru/eb84182f
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KoJiebanus"

DJeKTpPOMarHUTHBIEC KOJICOAHUSI.

bu6nmoreka [JOK

38
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMILTUTYIbI 3apsijia KOHJEHCATOpa bubnnoreka [JOK
C aMIUIMTYIOM CHJIbI TOKA B https://m.edsoo.ru/093{9afl
KoJ1Ie0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B

40 HAIeaIbHOM KOJIEOATEILHOM bubnnorexa [IOK

https://m.edsoo.ru/d1e2d543
KOHTYypE
3aTyxaroliue 3JIeKTPOMarHuTHbIC
41 KOJ‘IZ68.HI/ISI Brin )KI;CHHBIG bubnnorexa [IOK
' Y https://m.edso0o.ru/5¢668619
AIIEKTPOMArHUTHBIC KOIeOaHus
IlepemenHsbI TOK. Pe3ucrop u
42 KOHJICHCATOP B LEIMH bubmmorexa [TOK
A p B I https://m.eds00.ru/84836152
MEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTH B €N bubnuoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af

44 3akon OMma [1st JIEKTPUIECKON bubnmnoreka [JOK
LIETIN IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYTHOE U IEUCTBYIOIIEE bub6mmorexa [IOK
3Ha4YCHUE CUJIbI TOKA U https://m.edsoo.ru/lcac6edc
HaIpsKEHUs

. bubnuoreka [JOK

46 Pe3onaHcC B 351eKTpHUUYECKO# LIEeNH

https://m.edsoo.ru/087506df
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bubmuoreka [JOK

47 P
CLICHHC 3a1aq https://m.edsoo.ru/al 6836a4
WneansHbiif TpanchopmaTop.

43 [TpousBoacTBo, nepenava u bubnnorexa [JOK
MOTpeOICHUE IIIEKTPUUECKOU https://m.edsoo.ru/f97418ae
SHEPTrUu
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOICTBE AJIEKTPOIHEPTUHU.

b K
49 Kynbrypa ncrnonb3oBanus htI;I6H/I;IOTe(I;a 1o 12674493
S.//MmM.edso0.ru/a
AIIEKTPOIHEPIUH B IOBCEAHEBHOM P
JKU3HU
Bbu6nuoreka [JOK
50 P
CLICHHC 3a1ad https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
51 Pemenue 3ana
tenm A https://m.edsoo.ru/7cab5918
O000111eHNEe U CUCTEMATU3ALMS Eub OK
52 3HAHUH 110 TEME " J‘IHOTeKa &
" HeKTpOMArHHTHEIE KoeGanHs" https://m.edsoo.ru/401024a9
MexaHn4JeCcKHe BOJHEL. Bu6 OK
53 XapaKTEepUCTUKU MEXAHUYECKUX nommoreka I
https://m.edsoo.ru/a58e109f
BOJIH
54 CBoOHCTBa MEXaHNYECKUX BOJIH bubmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK

55 3ByK. XapaKTepHUCTUKHU 3BYKa

y p p M https://m.edsoo.ru/138b6109

56 WNHudpa3ByK U yIbTpa3ByK. bubnuoreka [IOK

IlTymoBoe 3arpsi3HeHHE

https://m.eds00.ru/7380038f
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OKpY’KalolIen cpebl

57 Pemenne 3amau bubnmorera [OK
a https://m.edsoo.ru/cfd918bf
DJIEKTPOMArHUTHBIE BOJIHBI.
58 H3nydyenne dJIeKTpOMarHUTHBIX bubmmorera [IOK
y p https://m.edsoo.ru/714e5db1
BOJIH
DHeprus AMeKTPOMArHUTHBIX
59 BoaH. CBolicTBa bubmmorera [IOK
' https://m.edsoo.ru/d01b818c
AJIEKTPOMATrHUTHBIX BOJIH
[IIxana 31€KTPOMarHUTHBIX BOJIH.
60 ITpnMeHenne 3MeKTPOMarHUTHEIX bubmmorera [IOK
p p https://m.edsoo.ru/49bel{9e
BOJIH B TEXHHUKE U OBITY
[IpuHUUIIBI paguOCBA3U U
61 TeJIEBUIEHUA. Pagronokamnus. bu6mmoreka [IOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKPYXaIOIIEH Cpebl
2 Kontponbnas pabota no teme bubmuoreka [JOK
"Konebanus 1 BOIHBL" https://m.edso0o0.ru/4f7985a0
63 Caert. 3aKOH NPSMOJIUHEHHOTO bubnnorexa [JOK
pacrpoCTpaHEHUs CBETA https://m.edso0o.ru/f9566406
Pemrenue 3an1a4d Ha npUMEHEHUE
64 3aKOHa NPSIMOJIMHEHHOT O bubnmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHUs CBETa
65 Ortpaxenue cera. [1nockoe bubnnoreka [JOK
3epkaino. Chepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. bubnuorexa [JOK
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AOCOIIOTHBIN 1 OTHOCUTEIbHBIH
MoKa3aTellb MPeJIOMJIICHHUS.
ITonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKEHHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3a1a4 Ha npruMEHEHNE

bu6mmoreka [{OK

67 3aKOHOB OTpaXKe
KOHOB OTPAACHHIA 1 https://m.eds00.ru/49d830a9
MPEJIOMJICHUS CBETA
XoJ nydyeit B ipuszMe. Jlucnepcus
68 CBeJia yCJ'IO)KHI)II)ﬁ COCTi 6en§ro bubmorexa HOK
’ https://m.edsoo.ru/d8elc3be
cBera. L{Ber
69 JInn3bl. DOKYyCHOE PacCTOSIHUE U bubnuorexa [JOK
OIITUYECKas CUjIa JIMH3EI https://m.edsoo.ru/60441359
[TocTpoenue n3o0pakeHuil B
70 JIMH3aX U UX CUCTEMAaX bubmorexa [IOK
' https://m.edsoo.ru/bb53b1d5
VBenuueHue JUH3bI
Pemenue 3amad Ha mocTpoeHue
71 N300paKEHN, IMOIIYUYAEMBIX C bubmorexa LHOK
p ’ y https://m.edsoo.ru/5a868109
IIOMOIIIBIO JTUH3
72 I'na3 xak onTtnyeckass cucreMa Bubmaorexa TOK
https://m.edsoo.ru/ecd480a2
Pemrenne 3amaq. Ilpenensl
73 OPUMEHUMOCTH FG(I))MHGT HYECKOU Bubmorexa LIOK
P p https://m.edsoo.ru/cd174al0
OIITHKU
74 CKOpOCTh CBETA U METO/BI €€ bubnuorexa [JOK

U3MEPEHUS

https://m.edsoo.ru/f32aab06
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bubmuoreka [JOK

3 Aucnepcus ceera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [JOK
76 Mutepepenius cera https://m.edsoo.ru/5fc0c638
KorepeHTHBIE HCTOYHHKHY.
77 VcoBus HaOMIOAEHUS bubmorexa LIOK
A https://m.edsoo.ru/c6416d48
MaKCUMyMOB 1 MUHUMYMOB
bu6mmorexa [IOK
78 P
CLICHHC 3a1ad https://m.edsoo.ru/3061de2b
Bbu6nuoreka [JOK
I1
79 PHMCHEHHE HETEP(epermHy https://m.edso00.ru/668edbc8
bubmuoreka [JOK
80 Audppaxuus ceera https://m.edsoo.ru/12ed04b5
ndpakIiimoHHas pemeTKa.
81 ilfcgg)m/l: Ha0JIIo Ie)HI/I;I IJIaBHEIX bubmmorera [TOK
a https://m.edsoo.ru/f998d964
MaKCUMyMOB
bu6mmoreka [IOK
82 P
CLICHHC 3a/1a4 https://m.edsoo.ru/d58c411a
23 [Tonnepe4HOCTh CBETOBBIX BOJIH. bu6mmorexa [IOK
ITonsipusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 P
CLICHHC 3a/1ad https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SIBJICHUS B TIPUPOJIC bubmorexa HOK
PHPOA https://m.edsoo.ru/0b36363d
26 O06o01IeHrne U cucTeMaTHu3aIus bubmuorexa [JOK

3gagui o treme "Onruka"

https://m.edsoo.ru/8a14748b



https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b

KonrponbHas padora no teme

bu6mmoreka [IOK

87
«Onrtuka» https://m.edsoo.ru/82315dd4
['panu1lbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuorexka [JOK
BIIEKTPOAUHAMUKYU U TIPUHLIUAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEITLHOCTH
29 [TocTynatel cnenuanbHOM TEOPUU bubnumoreka [IOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBan. [IpeoOpa3zoBanus
90 JlopeHua. ¥YcnoBue NpUUYUHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHHU U COKPAIICHUE JTUHBI
01 DHEPrusi U UMITYJIbC bubnuorexa [JOK
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs3b MaCChI C DHEPTUECH U
92 HMMITYJIbCOM PEIIATUBUCTCKON bubmorexa HOK
Y P https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPTHUS MOKOS
93 PaBHOBecHOE TemI0BOE bu6mmorexa [IOK
U3JIy4YEeHHUE https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
94 3aKoH cMmenie Buna
H CMEHICHIL BHH https://m.edsoo.ru/1c5{t752
95 I'unoresa M. Ilinanka o kBaHTax. bubnuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNyJbe poToHa bubmmorexka [JOK



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218

https://m.edsoo.ru/7fb307ec

dorordpdext. OnbiTer A. T

bu6mmoreka [IOK

97
CroneroBa. 3akonbl (hoToddPdexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEIHA 115
98 dotoaddekra. "KpacHas bubmorexa HOK
P https://m.edsoo.ru/01ef4556
rpanuia” goroaddexra
99 Hasnenue ceeta. OnbiTel 11. H. bubmmorexka [JOK
JleOeneBa https://m.eds00.1u/64b4966
Bbu6nuoreka [JOK
1 B i
00 OJIHOBBIC CBOHMCTEA HacTHIl https://m.edsoo.ru/f59cfcec
Bounsl ne bpoins. [nuHa BOIHBI
ne bpoitist u pazmepsl 001acTH bubnuorexa [JOK
101 .
JIOKAJW3aluH JBUKYIIEHUCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopmyckynsipHo-BOJIHOBO# bubnuotexa [JOK
JIyalln3M https://m.edsoo.ru/8ccab62a
103 Judpakius >7eKTpOHOB Ha bubnumoreka [IOK
KpHUCTaJlj1ax https://m.edsoo.ru/30dbal8¢c
Cnenuduka u3zmepeHuit B
wnp P bu6mmorexa [IOK
104 Mukpomupe. COOTHOIIEHUS
. o https://m.edsoo.ru/65783dec
HeomnpeaenéuHocrel ['elizendepra
bu6nuoreka [JOK
1 P
05 CUICHNE rPadUHeCKuX 3a1ad https://m.edsoo.ru/e70195bd
bubnmmoreka [JOK
106 P &
CHeHne pacquHLIX atat https://m.edsoo.ru/ee9b3 182
107 KonTponbhas pabota no Temam: bubanorexa [JOK
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"OcHoBrl CTO",
"KopnyckyasipHO-BOJTHOBOM
Tyanusm"

https://m.edsoo.ru/c3de891a

OMBITEI IO HCCIICOJOBAHUIO

108 crpoeHus atoma. [Inanerapuas bubnmorexa LIOK
p ’ P https://m.edsoo.ru/312b750a
Mozenb atoma Pesepdopaa
bubmuoreka [JOK
1 IT b
09 OCTYJIaTel Hopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHER bubnuorexa [JOK
SHEPTUM aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJIEHHOE bubmuorexa [JOK
H3JyYEHHE CBETA https://m.edsoo.ru/f945d85¢c
bu6nuoreka [JOK
112 J
a3ep https://m.edso0.ru/2288a0c4
Hyxnonnas mozxens siapa
113 ['eitzen6epra-MBanenko. 3apsg u bubnuorexa [JOK
MAacCOBO€ YHCIO sapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PanuoakTUBHOCTH
3aKOH paJIMOAaKTHUBHOIO PacIaia.
CBoiicTBa HOHU3UPYIOIIETO
114 HU3TyYEHHUS BJH/I;I}II):IIG B bubmmorexa LIOK
y ’ https://m.edsoo.ru/aab98bef
PaAMOAKTUBHOCTHU HA )KUBbIE
opranu3msl. Jlozumerpus
DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
115 SAnepusie cunbl. Jledhekt Macch bubmuoreka [JOK

anapa. SnepHble peakiuu.
Snepubie peakTopsl. [IpoGiemsr

https://m.edsoo.ru/ff1758d0
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YIPAaBIAEMOr0 TEPMOSIEPHOIO
CUHTE3a. DKOJIOTMYECKHUE ACIICKTHI
pa3BUTHUSA ATAEPHOMN SHEPreTUKU

Mertoabl peructpauuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyH1amMeHTabHbIE
B3aUMOJICVCTBUS. baproHsl,

bu6nmuoreka [JOK

16 ME30HBbI U JICHTOHBI. https://m.edsoo.ru/lac08aSb
ITpencraBnenne o CtannapTHOU
Mozenu. KBapk-rimtooHHas
MOJIEJIb aJpOHOB
du3zuka 3a npejaenaMmu
CranpaptHoit monenu. Témnas

117 MaTepus U TEMHAs SHEPTHUSL. bubmorexa HOK

. https://m.edsoo.ru/c026fd37

EnuHcTBO msznueckoil KapTHHBI
Mupa

118 Otanbl pa3BUTHS ACTPOHOMUH. bubnuotexa [JOK
3HaYeHHUEe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTh 3aKOHOB (PU3UKU

119 IUTsL OOBSICHEHUST IPUPO/IBI bubnuotexa [JOK
KOCMHYECKHNX 00BEKTOB. MeTo bl https://m.edso0.ru/39¢44028
aCTPOHOMHUYECKUX UCCIEIOBAHMI
CoBpeMeHHbIE ONITUYECKUE

120 TEJIECKOIbI, paINOTEIECKOIIBI, bubmorexa LHOK

BHeaTMoc(epHast aCTPOHOMUS

https://m.edsoo.ru/4877aale

121

Bun 3sé3nnoro neda. Co3se3nus,
SIpKUE 3BE31bI, TUIAHETHI, X

bu6mmorexa [IOK
https://m.edsoo.ru/aac588eb
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BUAMMOC ABHKCHHC

Comnneynas cucrema. CoJHILE.
ComHeyHast aKTUBHOCTb.

bu6mmoreka [IOK

122
Ucrounuk sneprun CosHua u https://m.edsoo.ru/22748eb4
3BE3
3BE3/1bI, UX OCHOBHBIE

123 XapakTepuCcTUKU. J[narpamma bubnumoreka [IOK
"CreKkTpagbHbINA KJ1acc — https://m.edso0.ru/42169944
CBETUMOCTB"

124 3Be3/1bI IJIaBHOU bubmuorexka [JOK
MOCJIEI0BATCIBHOCTH https://m.edsoo.ru/b3cb766¢
BuyTpenHee cTpoeHue 3BE3 .

CoBpeMEHHbIE MPEICTABICHUS O
125 I ogcxom eHI/II/IpI/I SBOJIIOIUU bubmorexa HOK
P A . 1 https://m.edsoo.ru/d09da494
CouHIta u 386311, DTamkl )KU3HA
3BE3N
Muneunsiit [1yTe — Hama
bu6mmoreka [IOK

126 l'anaxkTrka. TUIBI TaTaKTHK.

.. https://m.edsoo.ru/7cd10a0a
UEpHble ABIPHI B sIApax TalaKTHK
Bcenennas. Pacuimpenue

127 Bcenennoii. 3akon Xa006i1a. bu6mmorexa [{OK
Teopus bosbuioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PennkroBoe nznyuenue

128 MacmrabHast CTpyKTypa bubnnorexa [JOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie nmpobieMbl bubmuorexka [JOK
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ACTPOHOMHHU

https://m.edsoo.ru/d37d9ffe

130

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnengoBaHie MAarHUTHOTO ITIOJIST
IMOCTOSTHHBIX MarHUTOB' WIIH
"UcciaenoBaHue CBOMCTB
dbeppoMarueTukoB" MU
"UccenoBanue qeHCTBHS
MOCTOSITHHOT'O MarHuTa Ha pamMKy C
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

@U3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" niu
"N3y4eHne 3aBUCUMOCTH CHJIBI
Amrnepa oT cuiibl ToKa" Uin
"OnpenesieHue MarHuTHOM
MHAYKIIMY HA OCHOBE U3MEPEHMUS
cuibl Amnepa"

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

132

OU3NYECKUI TPAKTUKYM I10 TEME
"UcciaenoBanue ABJICHUSA
AJIEKTPOMATrHUTHON MHAYKITUHU"
uin "OnpeneneHne HHAYKIUU
BUXPEBOTO MarHUTHOTO NoJis"

https://m.edsoo.ru/c36658da

133

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue SBIECHUS
camounaykiun" i "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
reHeparopa"

bubmuorexa [JOK
https://m.edsoo.ru/b81b6391

134

PU3NYECKUM IPAKTUKYM 110 TEME

bu6nuoreka [JOK
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"N3mepenue nepuoia CBOOOIHBIX
Ko1e0aHUi HUTSHOTO U
MIPY’KUHHOI'O MAsITHUKOB"

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

135

DU3NYECKUN TPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUU B
MIPY’KUHHOM MasTHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0
TOKa 4epe3 Moce0BaTeNbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIlIKy U pe3ucTop" win
"UccnenoBanue paboOThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro Toka"

bu6nuoreka [JOK
https://m.eds00.ru/89dc2d90

137

PuU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napaMeTpoB 3BYKOBOM
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

138

PuU3NYECKUM PAKTUKYM 110 TEME
"U3mepeHune nokazarens
MpEIOMIICHUA CTeKIA" WIN
"ITonydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U
JUH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569¢al

139

PuU3nYECKHl MPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH
(GOKYCHOTO PacCTOSHUS OT
BEIIeCTBA (HA MPUMEPE KUAKHX

bu6nuoreka [JOK
https://m.edso0.ru/b8791b3{
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nuH3)" unn "U3Mepenue
(OKYyCHOI'O PacCTOSHUS
paccenBarOnMX JUH3"

140

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmonenue nudpakmumm,
uHTep(EepeHINH U MOJIIPU3aALUU
ceera"

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

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHnue UMITyJibca U
SHEPTUU PEISATUBUCTCKUX YACTHUII
(o dotorpadusim TpeKoB
3apsSKEHHBIX YaCTUIl B
MarHuTHOM ToJe)"

bu6nuoreka [JOK
https://m.eds00.ru/63756¢47

142

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka
Ha OCHOBE HCCJIeI0BaHUs
dboTtordpdexra" niam
"HccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspokeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

@uU3nYECKUl MPAKTUKYM IO TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

bu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO

bu6nmoreka [JOK
https://m.edsoo.ru/c3dabebe
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¢dboHa ¢ UCTIOTB30BAHUEM
nozumetpa win "M3ydyenue
MOTJIOLIEHHST O€Ta-4aCTHI]
amroMuHueM"

145

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOnronenus 38€34H0ro0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
MCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN ISl ONIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3nusi CeBepHOro nosyniapus
U sipKue 3BE3b1" WIH
"HaOmronenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHHI"

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

146

O0o0011IcHIE U CHCTEMATH3ALIHS
3HaHUi. Ponb Gusuku u
ACTPOHOMHHU B YKOHOMUYECKOI,
TEXHOJIOTHYECKOM, COIMAILHON 1
ATUYECKOH cdepax MesaTeTbHOCTH
YyeJIoBeKa

bu6mmoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O000111eHNEe U CUCTEMATU3ALMS
3HaHui. Ponb 1 MecTo pu3uku u
aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

bu6mmoreka [{OK
https://m.edsoo.ru/18f19f7¢

148

O000111eHNEe U CUCTEMATU3ALMS

bu6mmoreka [IOK



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c

3HaHui. Ponb ¢pusnueckoit
TE€OpHH B (POPMUPOBAHUU
MPEACTABICHUH O (PU3NIECKOMN
KapTHUHE MUpa, MECTO
(u3nUecKoil KapTHHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O PUPOLC

https://m.edsoo.ru/e7d4004

149 O06o01IeHrne U cucTeMaTH3aIus bubmmorexka [JOK
3Hagui o treme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0o001IeHe U CUCTEMAaTH3aIUs bubmuoreka [JOK
3Haguii mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHNe U CHCTEMAaTH3AITHS bubmuoreka [JOK
3HaHui 1o teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
O000111eHNEe U CUCTEMATU3AIMS Bt OK
5 HOINOTEKA
152 sgaHui 1o teme "Crartuka 1
" https://m.edsoo.ru/3ccad82¢
TBEPJIOTO Teja
O00011eHNe U CUCTEMATU3ALMS Bt OK
5 HOINOTEKA
153 3HAHUH 110 TeMeE "3aKOHBI 1
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUS B MEXAHHUKE
O00011eHNEe U CUCTEMATU3ALMS
154 3HaHui 110 TemMe "OCHOBEI bu6nuoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHNEe U CUCTEMATU3ALNS
. bubmuoreka [JOK
155 3HAHHUH 110 TEME

"Tepmonunamuka. TemnoBbie

https://m.edsoo.ru/c63{7c10
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MAalInuHb!"

O060011IeHNEe U CUCTeMAaTH3aIUs
3HaHUM 10 TeMe "ArperaTHble

bu6mmoreka [IOK

156
cocTosHus Benjectsa. @a3oBbie https://m.edsoo.ru/1d36b5bl
nepexoasl"
O00011IEHNE U CUCTEMATHU3AIUS
157 3HAHUH 110 TeMe "DIEKTPUUECKOE Bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
moJie
O00011IEHNE U CUCTEMATU3AIUS
N " . bu6mmorexa [IOK
158 3gagui o teMe "TlocTOSHHEBINI
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUHN TOK
O00011IEHNE U CUCTEMATU3AIUS
N " bu6mmoreka [IOK
159 3gaguii mo treme "Toku B
" https://m.edsoo.ru/3d40077a
Pa3IMYHBIX Cpeaax
O00011IEHNE U CUCTEMATU3AIUS
N " bu6mmorexa [IOK
160 3HaHUH 110 TeMe "MarauTHoe
" https://m.edsoo.ru/3b4c06ae
moJie
PesepBHbIil ypok. O000IMIEHNE 1
P P . bu6mmorexa [IOK
161 CHUCTEMAaTHU3aLMs 3HAHUHN 10 TEME
" " https://m.edsoo.ru/053e2248
DneKkTpoMarHuTHas: UHIYKIUS
PesepBHbIil ypok. O000IMIEHNE 1
P P . bu6mmorexa [IOK
162 CHUCTEMAaTHU3aLMsI 3HAHUHN 10 TEME
" " https://m.edsoo.ru/d6310bfd
MexaHnueckue KojiebaHus
PesepBHbIi ypok. O000IMIEHNE 1
P P . bu6mmoreka [IOK
163 CHUCTEMAaTHU3aLMsI 3HAHUHN 10 TEME

"DJIeKTpOMarHuTHhIE KosieOanus"

https://m.edsoo.ru/5e¢2bb83d



https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d

PezepaHblii ypok. O6o01eHue u

164 cucTeMaTH3aIys 3HaHUH 10 TeEME | bu6mmorexa [IOK
"MexaHH4YEeCKHE U https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepsHEblil ypok. O000IIEHNE U
165 CI/ICTEM&TI/ISZPI/ISI 3HAHUH II0 TEME 1 bubmorexa LHOK
1 https://m.edsoo.ru/52ad1603
"Ontuka"
PesepsHEblil ypok. O0001IIEHNE U
P P . bu6mmoreka [{OK
166 cucTeMaTH3aIysI 3HaHUH 10 TeMe 1 httos://m.ed /5beclc65
s://m.edsoo.ru/5beclc
"OcuoBer CTO" b
PesepBHbIil ypok. O6001IcHIE 1

167 CHCTeMaTH3alMsI 3HAHUH 10 TeME | bub6mmoreka [IOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"

PesepsuEblil ypok. O000IIEHNE 1
168 CI/ICTIZMaTI/ISZ}l,pI/IH 3HaHI/II;IH 10 TEME 1 bubmorexa HOK
1 https://m.edsoo.ru/11511654
"®du3uka aroma"
PesepBHbIil ypok. O6001eHIE 1

169 CHCTeMaTH3aIlns 3HaHUH 110 TEMe 1 bubmuoreka [JOK
"®u3uKa aTOMHOTO SApa U https://m.eds00.ru/905c¢5¢ce0
3JIeMEHTapHbIX YyacTull”

PesepsuEblil ypok. O000IIEHNE 1

170 CHCTEMaTHSZpI/ISI 3HaHI/I;IH 10 TEME 1 bubnnorera [IOK

" 1 " https://m.edsoo.ru/2bftb94c
DneMeHTHI acCTPOPUIUKU
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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