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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOil mMporpamMmsbl, mpencraBieHHsx B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIAET peaIn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3IWYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHWM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJAXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yIOIInii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM OMpENeNHUiIo Xapakrep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydvaromerocsi, B (POpMHUPOBAHWE YMEHUW MPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcsi Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHLIUAINIAX CUCTEMHO-EATEIbHOCTHOTO noaxona. s Gu3uku peamusanust 3TUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTTBITOB TIO TPOBEPKE MPEITIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjienia Kypca, TaKk M
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJKEH U3Y4YaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JleMoHCcTpaniMoHHOE  000pyZoBaHHE (OPMHPYETCI B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMECHECHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
1abopaTopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITh TMOCTPOCHBI HA KOMIUJIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomMXcsi K HaydHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3YyYEHHs] OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MTPUMEHATH TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3aJa4y
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON e TENHHOCTH, CBI3AaHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeyeHb J1abOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEIA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune nByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrKEHUS OpycKa MO HAKIOHHOM MJIOCKOCTU C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne Cuil, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tena B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHUE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPrUMl NIpPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUsI TOTEHIMAIIbHON YHEPTUU MPYNKUHBI ¢ PaOOTOM CUJIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepsl MoJekyna (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca YCTAaHOBJIEHHUS TEIUIOBOTO PABHOBECHS  IPHU
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXeHUE IS BHYTPEHHEW SHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuUKe. Berunciienne paboThl 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIJIOBBIX ABUraTeneil. TernoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOIUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO mpoluecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacplllleHHbIE W HEHAChINIEHHbIE mapbl. KauecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacumpeHue XKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsDKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJs. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOro, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAJIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuueckoro reueparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJEKTPOJUTAX. DJIEKTPOJUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIbl, 3JIEKTPOHHO-JTyuyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, HAay4yHbIA (akT, rumoresa, (pU3MYEecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B ILIENM MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCMBHOM TPYXKHHE C IIEIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS MpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHUTHOTO pEe30HAHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
MPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS U JIJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNIEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUS M3IyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TEJIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIBTPA3BYKOBAs JTUATHOCTHKA B TEXHUKE M MEIHUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Hab6mronenue naTepdepeHnnu u audpakiini MeXaHUYECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
pesoMIIeHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHIpOCTPaHEHUE CBETA B OJHOPOJIHON cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHEE oTpaxeHue. [IpeaenpHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOIMYECKHE IMPOLECChl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKyM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYEHHUS Ha JIBYX LIETSX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl PUMEHMMOCTHM  KJIacCMyeckom  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeneIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaao [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (OTOHOB MpHU MEepeEXoae aToMma
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH u3nydueHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertone! perucTpaluy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHL.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3WUKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE NBIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNEe 1 cucTeEMaTU3alus COJEpKaHUs pas3liesoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHHIM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoABUTATENb KOOH, TreéHepaToOp MEPEMEHHOI0 TOKa, MHAYKIMOHHAS I€Yb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpPYXalOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIICHHE Ha YypoKax (U3UKK M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUIYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessTh poJid ¢ Y4€TOM MHEHHUM Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT,

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIMOHATBHBIN UHTCIUICKT, MIPEITOJIarAFOIIHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIMaNbHAasl CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHITH MEXaHUYECKUE IMPOLECChl U  SBJICHMUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MOJIEKyJsipHOW (U3UKH W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
SHEPruer TEMIOBOro JBHKEHHUS €ro YacTHUL, CBS3b JIaBJICHUS WUJEaIbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kitanenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HLIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
9HEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTaTUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOrO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH HCHOJIB30BAHUM MAaTEMaTHYECKHMX METO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 IPyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMWA JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOWCKA, NepepabOTKU M NIPEIbSBICHUS y4yeOHOU W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (puznueckord Teopuun —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIC aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMMUCHIBATh (PU3MUECKUE TMPOIECChl W SIBJICHUS, HCIOJIb3ys BEJIWYWHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIa CAMOMHAYKIHWH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AIIEKTPOMArHUTHAS UHIYKIIUS, CAMOWHYKIWS, PE30HAHC, HHTEp(EepeHIIHS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIPENIENIATh HAMPABJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
WCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUYECKUX BEIUYUH, MNPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MoOJeNd, OTBEYarolue TpeOOBaHUIM 3a/lady, NPUMEHATbH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM MOIYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHHUI ¢ ONOPO Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UIINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJECPKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB T'PYMIIbI B PELUICHUE pacCMaTpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hay4unplli MeTO MMO3HAHUS TTPUPOIBI 6 bubmorexa HOK
' ya A PHpOX https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Huraniica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpOrO TENA > L https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuotexa [JOK
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nepexoabl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 Onerpiriecioe nore 24 https://m.eds00.ru/f16b68d7
N . bu6mmoreka [IOK
4.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/f 1666847
bubmuorexa [JOK
43 Toit B pasiiHEX cpefax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pa3znen 5. PU3MYECKU IPAKTUKYM
. bubmuorexa [JOK
>1 DUSHIECKHI MpaKTHIYM 16 16 https://m.edsoo.ru/f16068d7
Hroro mo pazueny 16
bu6mmoreka [IOK
PesepsHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Konrposbnusie | IIpakrnyeckue (1p )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marmutioe oe 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexarmeckue konebais 10 https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859f1
53 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 Omrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocroer CTO > 1 https://m.eds00.ru/39859ef1
Wroro no pazneny )
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Pasnen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 Koprycky1spHo-BONHOBOH syasism 15 https://m.edso0.ru/39859f1
bubmuoreka [JOK
42 Pusitka atoma > https://m.eds00.ru/39859%f1
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 06o01IeHne
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnoreka [JOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
n3zyueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 ®dusnka — pyHAaMeHTalbHas HayKa O 1 Bbu6mmoteka [JOK
pUpoJIe 02.09.2024 | https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN 02.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 r[o3HaIEI/I>1 MPUPOJIBI pHa6J1}(§) eL:-II/Ie u 1 bubmmorexa [JOK
PHPOJBI. A 03.09.2024 | https://m.edsoo.ru/34c49931
JKCIIEPUMEHT B (pu3uKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX 1 bubnnoreka [JOK
BEJIMYMH 06.09.2024 | https://m.edsoo.ru/ca2def03
AOGCOIOTHAS M OTHOCUTEIBHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P 07.09.2024  https://m.edsoo.ru/7f18fda3
BEJTMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B GOPMUPOBAHUU 1 bubmmnoreka HOK
COBPEMEHHOM Hay4yHOU KapTUHBI MUpAa, 09.09.2024  https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON JAESITENbHOCTH JIOCH
Mexannueckoe aBmxenue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 but6mmorekxa [IOK
MexaHu4yeckoro aBukeHusd. [Ipsmas u 09.09.2024 | https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paguyc-BekTop MarepralbHON TOUKY, 1 bubmuoteka [IOK
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€ro NPOEKIUHU Ha OCH KOOPIHHAT. 10.09.2024 | https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx nmpoekiuu Ha OCH KOOPJIMHAT

PaBHOMeEpHOE NIpsAMOJIMHEITHOE

9 newkenue. ['padudeckoe onucanue bubnmnoreka HOK
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 13.09.2024 | https://m.edsoo.ru/89ba7190
JIBUKCHHUSI

10 CrnoxxeHue nepeMeIeHuii U CKOPOCTEH. bubnnorexa [JOK
Pemenue 3amau 14.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmotreka [JOK
[IpsiMonrHeHOE NBMXKEHHE C 16.09.2024 | https://m.edsoo0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSAMOJIMHEHHOTO JIBUKCHUS C buGnuorexa [IOK

16.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubnuoreka [{OK
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS OT 17.09.2024 | https://m.edsoo.ru/f738109c
BPEMEHHU U UX Tpaduku

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnorexa [JOK
YTJIOM K TOPU30HTY 20.09.2024 | https://m.edsoo.ru/71cbb4f5
KpuBonuHuelinoe nBuxeHue. /[BrxeHne
10 OKPY>KHOCTH. YTJIOBasi U IMHEWHAs

15 ckopoctb. [lepunona u yactora. bubmorexa [TOK

21.09.2024 | https://m.edsoo.ru/33196fbe
LleHTpOCTpEeMHUTENBHOE U TIOJIHOE
YCKOpEHHE
16 KonrtponbHas pabora no Teme bubmuoteka [IOK
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"Kunemaruka" 23.09.2024 | https://m.edso0o.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 WNHeprimaabHbIe CHCTEMBI OTCUETA. bubnunorexa LIOK
[IpuHuun otHOCcHTENbHOCTH ["anumest. 23.09.2024 | https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOzIEHCTBYIOIIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca 24.09.2024 | https://m.edso0.ru/141d3837

19 BzaumoneiictBue ten. Tperuil 3akoH bu6nunorexa LIOK
Herotona 27.09.2024 | https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUll.

20 P;)me:{lne 38?;;qu8, HpI:/IMeHeHI/Ie bubnnorexa [JOK

28.09.2024 | https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U buGnuorexa [IOK
. 30.09.2024  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuia TSKeCTH U yCKOpeHUe bubnuoreka [JOK
CBOOOHOTO Ta/IeHUs 30.09.2024 = https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX

93 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 17.09.2024 | https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena 04.10.2024  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK

25 TpeHus. [[BUkKEHNE B )KUAKOCTH U Ta3e https://m.edsoo.ru/1fa86499

" 05.10.2024
C YYETOM CHJIBI CONIPOTUBIIEHUS CPEBI https://m.edsoo.ru/2ch29676

26 Hasnenue. 'mapocratuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena 07.10.2024 | https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTymarenbHOE U BpaliaTeibHOE bubnmnoreka HOK
07.10.2024
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1meqo cuibl 08.10.2024 | https://m.edsoo.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [JOK
VYcnoBust paBHOBECHSI TBEPIOTO TeJa. 11.10.2024 | https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubmuoreka [IOK
30 Pemerme 38724 12.10.2024 | https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6moreka [JOK
"Munamuka. CtaTyka TBEporo Tena" 14.10.2024 | https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepuabHOM TOYKH,
39 CUCTEMBbI MaTepUaNIbHBIX TOUYEK. LleHTp bubmmoreka [JOK
MacC CUCTEMbI MATEPHAIIBHBIX TOUYEK. 14.10.2024 | https://m.eds00.ru/4bb8294b
Teopema o IBMXKEHMH LIEHTpa Macc
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIbCa
33 Tena.y 3aKOH COXpaHEHUS I/IMnynchl. bubamorexa LOK
15.10.2024 | https://m.edsoo.ru/13f0a221
PeakTtuBHOE ABMKEHUE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpencraBnenue o coxpaHeHun bubmuoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX 18.10.2024 | https://m.edso0.ru/d6532eb9
TIOJISIX
bubnunorexa LIOK
35 Pemmeame saza 19.10.2024 | https://m.edsoo0.ru/f7706d63
36 PaboTa criel Ha MaJIOM M Ha KOHEYHOM bu6nunorexa LIOK
nepemenieHuu. ['papuyueckoe 21.10.2024 | https://m.eds00.ru/913974c7
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MPEACTABICHUE paOOTHI CHITBI.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 06

bub6nmoreka [IOK

37 HMEHCHHH K%HeTquCKOH Heprun 21.10.2024 | https://m.edsoo.ru/9ase2e74
MaTepuaIbHOW TOYKU
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cuibl. [loTteHunanbHas HEPrus Bubmaorexa ITOK
' 5 priL. 22.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kxocMuueckasi CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXAaHUYECKOU DHEPTUU Bubmiorexa HOK
P 25.10.2024 |  https://m.eds0o.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUr
VYupyrue u He e CTOJIKHOBEHUSL.
40 v Z]Z,II;SHI/IC Beyr;p}:nn 11 UACAIbHON Bubmiorexa HOK
P PHYIIH AU 1A 26.10.2024  https://m.eds00.ru/f3043b6
JKUIKOCTH
41 KonrtponbHas pabota no teme "3akoHsbl bubmmnoreka HOK
COXPAaHEHHUs B MEXaHUKeE" 05.11.2024 | https://m.edsoo.ru/474e7c4a
PazButHe npenacrasieHuy o IIpupoae
42 TEIIOTHI OI::HI([)BHI)IG HOJ‘IO)I(CI—IIOI/I}IIO l\f[[KT Bubmiorexa IOK
) ' 08.11.2024 | https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKEHUA U Bubmiorexa IOK
PA . PAKTEp A 09.11.2024 | https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BEIIESCTBA
Macca 1 pa3sMepbl MOJIEKYJT (aTOMOB).
44 Konnqecho Bep ecTBa F;,ocios[HHas[) Bubmorexa HOK
m ' 11.11.2024 | https://m.edsoo.ru/c5hb72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuotexa [JOK
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[xamna [enbcus 11.11.2024 | https://m.eds00.ru/0070d493
bu6nunorexa LIOK
40 Pemerme a2 12.11.2024 | https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 n I
ACAIBHBII Ta3. £ a30BIC SAKOHH 15.11.2024 | https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHneneeBa-Kianelipona. bubmmoreka [JOK
Pemenue 3amau 16.11.2024 | https://m.edsoo.ru/8d12c328
49 AbGcomtoTHas TemrepaTypa. 3akoH bubnnorexa [JOK
JanbpToHa 18.11.2024 | https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bubnnorexa [JOK
MOCTOSIHHBIM KOJIMUECTBOM BellleCTBa 18.11.2024 | https://m.edsoo0.ru/68878d51
I'paduaeckoe npencrasiaeHue
51 Hfog) OIIECCOB: i3§Te Ma, ©30X0pa bubmmorexa [JOK
pont ' pMa, P, 19.11.2024 | https://m.edsoo.ru/1344327h
n3obapa
bubnuoreka [{OK
52 O MKT
CHOBHO® ypasHerue 22.11.2024 | https://m.eds00.ru/c8094721
bu6nmorexa LIOK
53 P
cHicHme sajat 23.11.2024 | https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOAVMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEepruen 25 11.2024 https://m.edsoo.ru/c38af875
MOCTYMATEIBbHOIO TEMJIOBOTO
JBUKECHUSI €€ 9acTHIl
55 O06o011eHne 1 cucTeMaTu3alys 3HaHuH bubmuoreka [JOK
o teme "OcHoBbl MKT" 25.11.2024 | https://m.edso0.ru/09d12fd8
56 KonrtponbHas pabora no Teme bubmuoteka [IOK
"OcnoBsl MKT" 26.11.2024 | https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckas cuctema. bu6nunorexa LIOK
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3aganue BHEIIHUX ycnoBuid ayst TJ] 29.11.2024 | https://m.edsoo.ru/5f8d38a3
cUCTeMbl. BHelHre U BHYTpeHHHE
napameTtpsl. [Tapametpst T/] cuctemsl
KaK CpeJiHHe 3HAUCHUS BEJIUYUH,
ONMCBHIBAIOLIUX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.
58 CamonpounsBombHas penakcanus T/] bubmmorexa [JOK
P 30.11.2024 = https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
59 TEPMOJIUHAMUKE. Y CIIOBUS bubmorexa [JOK
P . 02.12.2024 | https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOI Mozenu
60 VYpaBuenue MeneneeBa-Kianelipona bubmmoreka [JOK
U BbIpQXXCHHE U1 BHYTPEHHEH YHEPrUU 02.12.2024 | https://m.edsoo.ru/bal178d0
Bripaxkenue nisi BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnuoreka [{OK
KBazucrarnueckue u HecTaTHUECKUE 03.12.2024 | https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTa B
62 TepMoauHaMuKe. Beruucnenue padboTsl bubmuoreka [IOK
o rpaduky nporecca Ha pV- 06.12.2024  https://m.edso0.ru/741d5738
ararpamMmme
Termnonepenayda kak croco0d U3MEHEHUS
63 BHyTpeHHel sHeprun T/l cuctemsbl 6e3 Bubmmorexa [IOK
07.12.2024  https://m.edsoo.ru/3d734561
COBEpIICHUs pabOThI
64 KonBeknusi, TEmonpoBOIHOCTb, but6mmorekxa [IOK
M3IIy4eHUE 09.12.2024  https://m.edsoo.ru/157b54cd
65 KomuuectBo Temnorsl. TennoéMKoCTh bu6nunorexa LIOK
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Tena. Y aenbHas i MOJIIpHas 09.12.2024 | https://m.edsoo.ru/7ba67355
TEITIOEMKOCTH BEIIECTBA. Y CIbHAS
TEIJIOTa CTOPAHMS TOTLJINBA
66 Pacuét konmyecTBa TEMIOTHI IPU bubmuorexa [JOK
TerIonepeaade 10.12.2024 | https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 annabaTHOM TpoIecce. bubmuorexa [IOK
[lepBblii 3aKOH TEPMOAMHAMUKHI 13.12.2024 | https://m.eds00.ru/d8098824
KonuyecTBo TemioTsl u paboTa Kak
68 Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTUU bubmmorexa LIOK
14.12.2024 | https://m.edsoo.ru/b047alcd
T/ cuctemsl
Bropoii 3akoH TepMOIMHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6moreka [JOK
npoueccoB. Heobpatumocts 16.12.2024 | https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOIIECCOB
20 [IpuHUUMIIBI AEWUCTBUS TEMIOBBIX bubnunoreka LIOK
mammuH. KITJ] 16.12.2024 | https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITJI. Iukn bubmmoreka IIOK
Kapno 17.12.2024 | https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemteriuc sazas 20.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
HCIIOJIb30BaHMSI TETIOBBIX JIBUTATEIICH. bubmuorexa [{OK
73 .
TenoBoe 3arpsi3HEHUE OKpYKarolen 21.12.2024 | https://m.edsoo.ru/9867aaa7
CpeIbI
bubnunorexa LIOK
& Pemterne safas 23.12.2024 | https://m.eds00.ru/c8c70432
75 O06o00menne 1 cucTeMaTH3aIns 3HAHUI bubmuorexa [{OK
o Teme "Tepmonunamuka. TermoBeie 23.12.2024 | https://m.edsoo.ru/28d62b3f
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ManIuHe"

KonTponbhas pabota no teme

76 "Tepmonunamuka. TemnoBbie bubmorexa HOK
P H,, ' 24.12.2024 | https://m.edsoo.ru/1b6e26c5
MaIlUHBI
[TapooOpa3zoBaHue U KOHICHCAIHSL.
77 Hcnapenue u xunenue. Y aenpHas bubmmorexa [JOK
P A 27.12.2024  https://m.edso0.ru/6f8e6777
TEII0Ta MapooOpa30BaAHUS
HacpllieHHbIC ¥ HEHACHIIIICHHBIE MTapPhI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO TIapa OT
78 Tefme aTypsl HxliesaBnch(fCTb oT bubmorexa HOK
S CcPATYPEL 28.12.2024 | https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBHCHUMOCTh TEMIIEPATYPhI KUTICHHS
OT JIaBJICHUS B )KUJKOCTH
79 BrnaxxHocTts Bo3yxa. AGCONIOTHASA U Bbu6moteka [JOK
OTHOCHUTEJIbHAS BJIAKHOCTh 10.01.2025 | https://m.edsoo.ru/30ebbb79
bubmmoteka IIOK
80 Pemertiie sazar 11.01.2025 | https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckne u
81 amopdHbIe Tena. AHU30TPONHS bubmmorexa [IOK
P ' P 13.01.2025 | https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIOB
[TnaBneHure M KpUCTAIUTH3AIINS.
82 VY aenbHas TETUIOTA IJIABJICHUS bubmorexa HOK
8 ’ 13.01.2025 | https://m.edsoo.ru/6ee91e9f
CyOmumariust
eopmanmu TBEPAOTO TeNa.
83 ga((:’b;SII:KeHjIe " cmlelne Cnsur. Monyib bubmorexa [JOK
R Hyv 14.01.2025 | https://m.edsoo.ru/dalaab10
HOwura. Ilpenen ynpyrux nedopmaruit
84 TennoBoe pacmMpeHne KUIKOCTEN 1 bu6muoreka [JOK



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

TBEPIBIX TeI. AHFAPMOHHU3M TEILIOBBIX 17.01.2025 | https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTull BElIecTBa

85 [Ipeobpa3zoBanue sHEPrUn B Pa3zoBbIX bubmmoreka [JOK
nepexoaax 18.01.2025 | https://m.edsoo.ru/97a0672f

bu6nmoreka IIOK

86 0% 0

PABHIHE TCILIOBOLO bawatica 20.01.2025 | https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

clierme safat 20.01.2025 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.

88 Kanunnsipueie sBienus. Jlapnenue noa bubnuoreka [{OK
HCKPUBJICHHON TOBEPXHOCTHIO 21.01.2025 | https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O0o001IeHNe ¥ CHCTeMaTU3alus 3HAHUN

89 1o Teme "ArperaTHble COCTOSTHUS bubmmorexa [JOK

" 24.01.2025 |  https://m.edso0.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTponbhas padbota no teme
90 "ArperaTHble COCTOSIHUS BEIIECTBA bubmorexa HOK
P " ' 25.01.2025 |  https://m.edsoo.ru/7dc2a739
da30BbIC IEPEXO/IBI
DnexTpu3aius Tel U €€ IposSBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
NEKTpUYeCcKuX 3apsAaoB. [IpoBogHuKy, 27.01.2025 | https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHI
DneMEeHTapHBIN ANEKTPUIESCKUI 3apsil.

92 3aKOH COXpaHEHUS IIIEKTPUIECKOTO bubmmorexa [JOK

27.01.2025 | https://m.edsoo.ru/f49afd24
3apsiia

93 B3aumopeiictBue 3apsanoB. Touednsie bubnmnorexa LIOK
3apsanbl. 3akoH Kynona 28.01.2025 | https://m.edso0.ru/445b7746

94 Pemienue 3anau bubmuoreka [JOK
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31.01.2025 | https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe nose. Ero neiicteue Ha bubmmoreka [JOK
JJIEKTPUYECKUE 3apAbl 01.02.2025 |  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.

96 [TpoOueIit 3apsa. Jlnauu bubnmnoreka HOK
HaNPsKEHHOCTHU JIEKTPUYECKOTO OIS 03.02.2025 | https://m.edsoo.ru/3dac6957
OAHOPOHOE NMEKTPUICCKOE TT0JIe
[ToreHmanpbHOCTH

97 ANEKTPOCTATHUYECKOTO 1O, PazHOCTh bubmmorexa [JOK

P ' 03.02.2025 |  https://m.eds00.ru/80021447
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTeHnmanpHas SHEPTHSI 3apsaa B
98 JIIEKT OCT&TI/I‘IGCKOI\E noJe I;_[OTGHIII/IEUI bubmmorexa [IOK
P ' 04.02.2025 | https://m.edsoo.ru/af5fa389
ANEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTHU TIOJIST U

99 a3HOCTHU MOTEHIUAJIOB JIJIS bubmmorexa [JOK
P 07.02.2025  https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 [IpuHLUI Cyneprno3uun bubnmnoreka HOK
AIEKTPUUECKUX TOJIEeH 08.02.2025 | https://m.edsoo.ru/Ocfedabe

bubmmoteka IIOK

101 P

CHICHIE SaAad 10.02.2025 | https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHON cdepsl 10.02.2025 | https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO TTO

103 00BEMmy mrapa. [lone paBHOMEPHO bubmorexa HOK

Y Hape PABHONED 11.02.2025 | https:/m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEYHOU TIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM Bbubmuoteka [IOK
noJie. Y ClIoBUE paBHOBECHS 3apsii0B 14.02.2025 | https://m.edso0.ru/32405eab
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JIMBIIEKTPUKY U TTOTYIPOBOJIHUKH B

bubnunoreka LIOK

105
3JIEKTPOCTATUYECKOM I10J1€ 15.02.2025 | https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorexa LOK
A pa. P 17.02.2025 | https://m.eds00.ru/845b4f73
IJIOCKOT'O KOHAEHCAaTopa
107 [TapannensHOE coequHEHNE bubnmnoreka HOK
KOH/JIEHCAaTOPOB 17.02.2025 | https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenrHOE COeMHEHNE bu6nunorexa LIOK
KOHJIEHCAaTOPOB 18.02.2025 | https://m.edsoo.ru/1e992920
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa bubmmorexa [JOK
P P A P 21.02.2025 | https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
22022025 https://m.edso0o.ru/27434040
111 JIBu>keHME 3apsSKEHHON 4aCTHUIIbI B Bbu6moreka [JOK
OJIHOPOJTHOM DJIEKTPUUECKOM I10JIe 24.02.2025 | https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 94.02.2025
113 O06001eHre U cucTeMaTu3aIis 3HaHUA bubmuoreka [IOK
1o Teme "DieKkTpuueckoe mnoie" 25.02.2025 | https://m.edso0.ru/5752603f
114 KonTponbhas padota no teme bubnmnoreka HOK
"OnexkTpuueckoe nose" 28.02.2025 | https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHUS TIOCTOSIHHOT'O bubmorexa [TOK
i 01.03.2025  https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
bubnmnorexa LIOK
116 Heroumiu toka. Hanpsbicetine 1 3/1C 03.03.2025 = https://m.edso0.ru/0839a115
117 3akoH OMa 1J1s ydacTKa LEnu. bubmuoteka [IOK
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DIJIEKTPUYECKOE COIPOTUBIICHHE 03.03.2025 | https://m.edsoo.ru/f14f251e
3aBUCHMOCTbH COTIPOTHBIICHUS
118 OJIHOPOJTHOTO TTPOBOJTHHKA OT €T0 bubnunorexa LIOK
JUTAHBI ¥ TTONAIA TIOTIEPEYHOTO 04.03.2025 | https://m.edsoo.ru/95fcdf51
CeUeHHs
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bub6nmmoreka [IOK
Pemenue 3agau 07.03.2025 @ https://m.edsoo.ru/437f8300
120 ITocnegoBarensHOE, MapamieabHOE, bu6nunorexa LIOK
CMEILIaHHOE COEMHEHNE ITPOBOIHUKOB 08.03.2025  https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUYECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda 10.03.2025 | https://m.edsoo.ru/1794cf37
Bbubmnnorexa IIOK
122 Penterre sazat 10.03.2025 https://m.edsoi.lru/388lb469
123 Pabora anekTpudeckoro Toka. 3akoH bubnnorexa [JOK
Joxoymns —Jlenna 11.03.2025 | https://m.edsoo.ru/a3605c5¢
bubmnoreka IIOK
124 | Pemerne st 14.03.2025 https://m.edSO(])_.[ru/6761bef
MOMIHOCTD PEKTPUIECKOTO TOKA.
125 TennoBas MOIIHOCTH, BRIICIsAEMAs Ha bubnmorexa IOK
15.03.2025 | https://m.edsoo.ru/99750a6f
pe3ucrope
bubmnoreka IIOK
126 Pemterite aza 17.03.2025 https://m.edSO(])_.Iru/eb72f024
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE bubnuotexa [JOK
HCTOYHHKA TOKa 17.03.2025 | https://m.edsoo.ru/72d453af
128 3axon OMa 171 TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOH 1enH 18.03.2025 | https://m.edsoo.ru/221f40fb
bubanoreka LJOK
129 | Peutenite sanad 14.03.2025 https://m.edsogru/sssobmg
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bubnunoreka LIOK

130 Mormg0cTs HCTO'HIK? TOKA 22.03.2025 | https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporioe sambikatiite 31.03.2025 | https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu nocTOSTHHOTO bu6nmoreka IIOK
TOKa 31.03.2025 | https://m.edsoo.ru/35368f3e
bub6nmoreka [IOK
133 Pemerme a2 01.04.2025 | https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "llocTosHHBIN bubnuoreka [IOK
AIEKTPUUYECKUN TOK" 04.04.2025 | https://m.edsoo.ru/a7340a29
135 Pemenune 3agau o teme "llocTosHHBIN bubnuoreka [{OK
AIEKTPUUYECKUN TOK" 05.04.2025  https://m.edso0.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [IOK
AIEKTPUUYECKUN TOK" 07.04.2025 | https://m.edsoo.ru/eb5d4687
O06o011IeHre U CUCTEeMaTH3alisl 3HAHUH
137 o Teme "[1oCTOSTHHBIN 2IEeKTPUYECKUA bubmorexa HOK
ok 07.04.2025 | https://m.edsoo.ru/bfd7a050
138 KonTponbhas padota no teme bubmmnoreka HOK
"[TocTOsTHHBIN 2ITEKTPUUECKUM TOK" 08.04.2025 | https://m.edsoo.ru/1885ddf1
DnexTpuyeckas NpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubsmorexa [JOK
P ' P 11.04.2025  https://m.edso0.ru/da794295
TOK B MeTaiax. CBepXImpoBOIUMOCTh
DNEeKTPUUECKUN TOK B pacTBOpaxX U
140 acryiaBax dJeKTPOJUTOB. 3aKOHBI bubmorexa I[JOK
P P ’ 12.04.2025 | https://m.edso0.ru/4b423491
Ddapagest IS STEKTPOIU3a
. bubmuorexa [{OK
141 LT
DUeKTpHHICCKIf TOK B rasax. 11asma 14.04.2025 | https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnmnorexa [JOK
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BakyymHbIe IpuOOpHI 14.04.2025 | https://m.eds00.ru/2E+160
143 DIEeKTPUYECKHI TOK B bubmmoreka [JOK
MOJTYITPOBOTHUKAX 15.04.2025 | https://m.edsoo.ru/ab61c660
bu6nunoreka LIOK
144 HonynpoBoaiioBbie pHOOPL 18.04.2025 | https://m.eds00.ru/83622200
DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HapsKEHUS
B L[ENTU TIOCTOSIHHOT'O TOKA MPHU TOMOIIH
aHaJIOTOBBIX U IHU(POBBIX
145 I/I3MepI/ITeJII>HI)I§ qu))lsxl60p03" 1581071 bubmmorexa LIOK
. 19.04.2025 @ https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IU(POBOIA
nabopatopueli o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"
Ou3nyecKkuil MPakTUKyM 0 TeMe
146 "N3y4eHre HepaBHOMEPHOTO bubmuoteka [IOK
JBUKEHUS C LETIBIO ONpeIeNeHUs 21.04.2025 | https://m.edsoo.ru/f6292f5f
MIHOBEHHOH CKOPOCTH"
Pu3HYECKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
147 )IEI/DKGHI/II/I o HaKl,:])'IOHH(zlﬁ HJ‘IIZ)CKOCTI/I" bubnmorexa [TOK
21.04.2025 | https://m.eds00.ru/6960b6ef
nnu "HccienoBadHue 3aBUCUMOCTHA
MyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBH>KE€HUN"
Pu3NYECKUl IPAKTUKYM I10 TEME
148 "M3MepeHune yCKOpeHHsi CBOOOIHOTO bu6muoreka [JOK
najgeHus" win "M3yuenue ABUKEHUs 22.04.2025 | https://m.edsoo.ru/d1ea2402

Tena, OpOIIEHHOT0 TOPU30HTAIBHO"
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149

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue BU>KEHUA TeJla 1O
OKPY>KHOCTH C TIOCTOSIHHOH IO MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBHCHMOCTH TIepH0/1a 00paIeHus
KOHHYECKOTO MasITHHKA OT €0
napamerpos”

25.04.2025

bu6nmoreka [IOK
https://m.edsoo.ru/bcf53514

150

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mwrockoctr" uiu "[IpoBepka runotesbl
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKEHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

26.04.2025

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

du3nuecKuil MPakTUKYM 110 TeMe
"HccnemoBadHue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U pE3MHOBOM 00pasIe, OT X
nepopmanuun” win "HU3ydenue
JBYKEHUS] CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

28.04.2025

bubmmoteka IIOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune kodhuimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3aBucumocTtd Frp(N)" mnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 ULIEHTOM TpeHUs" WiIn

28.04.2025

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607
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"N3y4yenue IBUKEHUS Tpy3a HA Baly C
TpeHueM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPAOrO Tela, UMEIOIIETO OCh
BpaiueHus" uwiu "Koncrpyuposanue
KPOHIITEHMHOB U pacy€T CUII
ynpyrocta" wnu "HU3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOILETO TUIO0IIA/lb OMOPHI"

29.04.2025

bub6nmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue umiyiibca Tena 1o
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOM dHEPIuu Tejla 1o
TOPMO3HOMY IIyTH"

02.05.2025

bu6nmorexa LIOK
https://m.edsoo.ru/856fb28e

155

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOTr0
nporiecca (PeKOMEHI0BaHO
WCIIOIb30BaHNEe IU(PPOBOI
naboparopun)" unm "Uzydenue
n30XxopHoro npouecca" win "U3ydyenue
n3obapHoro nporecca” niu "lIpoBepka

03.05.2025

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07
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ypaBHEHUS COCTOAHUSA"

156

®u3nYECKUi MPAKTUKYM 10 TEME
"M3mepenue yaenbHOM TermIoEMKOCTH"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aauadaTHOTO
npouecca" uim "M3ydenne
B3aUMOCBS3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEHN"

05.05.2025

bu6nmoreka IIOK
https://m.edsoo.ru/2f2faa61

157

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEPHOCTEN
HCTapeHus KUIKOCTEN" uiu
"U3mepeHue yaenbHOM TeIOThI
maBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX NapoB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/IyXa U OIEHKa MacChl IapoB B
nomenieHuun". M3mepenune

Kod( dulreHTa MOBEPXHOCTHOTO
HaTSKEHUS

05.05.2025

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

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B IHEPIHIO
U3JIy4EHUs CBETOANOIA" NN
"N3yueHne NpoTeKaHus TOKa B LIETIH,
coZiepIKalllel KoHJIeHcaTop' Wi
"Pacnipenenenue pazHocTu
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU

06.05.2025

bubnmnorexa LIOK
https://m.edsoo.ru/ec424377
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IIOCJIEI0BATENLHOM COSIMHEHNH
KOH/IEHCATOPOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBaHue CMEIIAaHHOTO
COCMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenpHOoro

bub6nmoreka [IOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" WU 09.05.2025 = https://m.edso0.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKA OT HAIPSHKCHUS /IS JIaMITBI
HakanuBaHus"
@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmronenue anexTpoiunsa" uim
"U3mepeHue 3apsiaa 0JHOBAJICHTHOTO
160 noHa" win "HccnenoBanue bubnuoreka [IOK
3aBUCUMOCTH COIIPOTUBIICHHUS 10.05.2025 | https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIepaTyphl" HiIn
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTepUCTHKH anoaa”
PesepBHbIil ypok. O6001IeHHE 1
161 CI/ICTEM&THSZII;)I/ISI 3HaHI/II;IH 110 TEME bubmotexa HOK
12.05.2025 | https://m.edsoo.ru/ed017d93
"KunemaTuka"
PesepBabIil ypok. O600mIeHHE 1
162 CI/ICTEM&TI/ISZI_I:I)I/ISI 3HaHI/II;IH 10 TeMe bubmorexa HOK
12.05.2025 | https://m.edsoo.ru/3149956b
"Ilmaamuka"
PesepBHbIil ypok. O6001ICHIE 1
163 CI/ICTI;MaTmZEHﬁ 3HaHI/II7IHl 10 TeMe bubmorexa HOK
13.05.2025 | https://m.edsoo.ru/0f9752ac
"Craruka TBEpAoro tena"
164 PezepBHblit ypok. O6o00111eHNE U bubmuoteka [IOK
CHCTEMAaTH3allKs 3HAHHI 110 TeME 16.05.2025 | https://m.edsoo.ru/6¢0df9cc
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"3aKOHBI COXpaHEHHS B MEXaHUKE"

PesepBHbIil ypok. O6001IeHIE 1
CHCTEMaTHU3alus 3HAHHI TI0 TeMe

bubnunorexa LIOK

165 1
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI 17.05.2025 | https://m.edsoo.ru/de148976
Teopun"
PesepBHbIil ypok. O60011IeHIE 1
166 CHCTEeMaTHu3allMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"Tepmoaunamuka. TeroBbie 19.05.2025 | https://m.edsoo.ru/Obcc77cl
MaIIvHb"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMAaTH3alMs 3HAHMH 110 TeME 1 bubnunoreka LIOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. 19.05.2025 | https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
PesepBHbIil ypok. O000LICHHE 1
168 CI/ICTI;)MaTI/ISZ.’p ust 3HaHPII>'IHl 10 TeMeE 1 bubmorexa [IOK
" B " 20.05.2025 | https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe 1oJie
PesepBHbIil ypok. O000IICHHE 1
169 CI/ICTEM&TI/BZP Hst 3HaHI/II>'IHl 10 TeEME 1 bubmorexa LHOK
" LVI . " 23.05.2025 | https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUECKUN TOK
PesepBHbIil ypok. O000IICHHE 1
170 CI/ICTI;MaTI/I?;Zp Hs 3HaHI/II\/'IHl 10 TEME 1 bubmorexa LOK
" B " 24.05.2025 | https://m.edso0.ru/cc7681d4
Toku B pa3MyHbIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Koutpoabnbie | IlpakTuyeckue A p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ’ https://m.eds00.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.
2 [Tpun pHn CyIepros3u SZ l\?aFHI/ITHLIX 1 bubmmorexa [IOK
p “u yrep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHuTHOM MHAYKLIMHU
3 MarunuTtHoe 1oJe NpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuiia AMniepa, e€ HanpaBlIeHHUE U 1 bubnnoreka [JOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHHe salat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 bubmmnoreka HOK
YaCTHUILIbI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
bubnunorexa LIOK
8 Pemenue 3ana 1
THCHHE Saad https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopeniia 1 nommorexa [0

https://m.edsoo.ru/d518be4b
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bub6nmoreka [IOK

10 Pemenne sanas https://m.edso0.ru/93617bd9
MarauTHOE IoJ¢ B BEIIECTBE.
11 deppomarueTuky, napa- u bubmorexa IOK
pp > 11ap https://m.eds00.ru/30f9608
IMaMarHeTUKA
OCHOBHBIE CBOUCTBA
12 dheppomarnerukoB. [Ipumenenune bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
nose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 HH nn. [ToTok BEKTOpa MarHUTHOMN bubmorexa LOK
AYKHHH. p https://m.edsoo.ru/b3efalcl
WHIYKIHH
bu6nmorexa LIOK
1
6 INC unpyxm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abel40
O/JIC uHAYKIMH B ABUKYIUXCS bubmuoreka [JOK
19
MIPOBOJHUKAX https://m.eds00.ru/0235cc02
bubnunorexa LIOK
20 P
CIICHHE 3/t https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 I1 JI
PapuiIo JieHHa https://m.edsoo.ru/bbc22726
22 WNunykruBHocTh. KaTymnika bubmuoteka [IOK
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HWHAYKTHBHOCTH B LECIIH ITOCTOSAHHOI'O
TOKa

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

SBnenne camounaykuuu. JJ1C

bubnunorexa LIOK

23
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHuTHOTO MOJIS KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMarHuTHOE 1oJie https://m.edsoo.ru/b3cOad11l
bub6nmoreka [IOK
25 P
CHICHHE 3alad https://m.edso0.ru/88f69d2b
26 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [IOK
3HAHUM 1O TeMe "DNeKTpoauHaMHuKa" https://m.edso0.ru/76484025
97 KonTponbhas padota no teme Bbu6moreka [JOK
"DnexkTpoguHaMuka" https://m.edso0.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koseOanus. [lapmMoHnueckue bubmorexa HIOK
-1 ap https://m.edsoo.ru/7¢c1db385
KoJe0aHus
29 KunemaTnueckoe u 1TMHaMHU4YeCKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENbLHBIX IBHKEHUN https://m.edso0.ru/87ce9498
DHepreTuueckoe onvucanue. BeiBo
JTMHAMHAYECKOT'0 OITMCAaHHUS
30 rapMOHHYECKNX KOJIeOaHNil U3 UX bubnmorexa [JOK
P https://m.edsoo.ru/e3c99692
SHEPTEeTUYECKOT0 U KHHEMATUIECKOTO
OIMMCaHUs
but6mmorekxa [IOK
31 A Oanwuii
MILTHTY @ 1 pasa koseOanmi https://m.edsoo.ru/7a0c439a
[lepron 1 yacToTa KOICOAHHIA.
39 [Teproa manbix cBOOOIHBIX bubnmnorexa LIOK

KoJIe0aHUIT MaTEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KoJie0aHui MPYKUHHOTO MasTHUKA

33 3aTyxatromue KojieOaHusl. bu6nunorexa LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e¢93d09
bu6nmoreka IIOK
34 A §)
BTOKOJIEhAHIA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeumus "Mexannueckue
36 K(f)neGaHHj) BpM ;;IKaJIBHBIX buGnuorexa [IOK
'}'I https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O0001IeHE U cUCTEMAaTU3 AU
37 3HaHI/IHI; 10 TEME "MGXB.HI/I‘ICL([:KI/IG buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHUsA
DIEeKTPOMarHUTHHIE KOJIEOaHMUs. bubnnorexa [JOK
38 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIUTYIBI
39 3a I; : KOHJeHCaTOpa ¢ aMILJIUT o};{ bubnmorexa [JOK
P a p YA https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
3aKOH COXpaHEHUs SHEPTUHU B bubmuoreka [IOK
40
ujearbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroime JIEKTPOMarHUTHEIE
41 KonzzaHpIIIsI{ B peHHme bubnnorexa [JOK
’ YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[IepemennsIit TOK. Pezucrop u
42 KOHJIEHCATOP B LIENU EPEMEHHOTO bubmorexa TIOK
p P https://m.eds00.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B IIETTH bubnuorexa [JOK
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IEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enn

bu6nunorexa LIOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoMHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
e a yrot https://m.edsoo.ru/lcac6c4c
3HAYECHHE CUJIbI TOKA M HAIPSHKEHUS
46 Pe3oHaHc B dIIEKTPUUYECKON LIETTH Bubmaorexa ITOK
P H https://m.edso0.ru/087506df
bubnunoreka LIOK
47 P
CIICHHE 3/t https://m.edsoo.ru/al16836a4
Wneanpublil Tpanchopmarop.
48 HﬂonsBo CT;I(: ne(be paqa Hp Bubmiorexa OK
p a - TTepedl " https://m.eds00.ru/f97418ae
MOTpeOJICHNE IIEKTPUICCKON SHEPTHH
DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBTYpa chonbsofaHns[p bubmiorexa LOK
YARTYP . https://m.edso0.ru/a6f74d93
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HA
bu6nmorexa LIOK
50 P
CIICHHE 3/t https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P
clietme sanad https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3ALIUS
52 3HAHUH 110 TeMe "DIIEKTPOMATHUTHEIE Bubmorexa IOK
" P https://m.edso00.ru/401024a9
Kose0anus
53 MexaHH4YEeCKHE BOJIHBI. bubnunorexa LIOK
XapakTepuCTUKN MEXAHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJIH bubmuorexa [{OK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3ByKa bubmmorexa [JOK
Y. Adpaxtep YK https://m.eds00.ru/1386f09
56 Wndpassyk u ynprpassyk. lllymoBoe bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bub6nmoreka [IOK
7 P
> CHICHHC sajad https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBHIE BOJHBI. bubmmoreka [JOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 DHEeprust AMEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIkasa 3J1IeKTPOMAarHUTHBIX BOJIH.
60 [IpumeHeHue MeKTPOMarHUTHBIX bubmorexa LIOK
p p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TeneBuAeHUs. Pagronokaims. bu6mmoreka IIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Konebanus u BogHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO bubnmnorexa [JOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMEHEeHNE
64 3aKOHA MIPSIMOJIMHEHHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pactipoCcTpaHeHUs CBETa
65 OTtpaxenue cBeta. [lmockoe 3epkano. bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Tpemomitenne cBeTa. AGCOIIOTHBIN U bubmmoreka [JOK
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OTHOCHTEJIbHBIN [MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenpHbiii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6nmoreka IIOK

7
6 3aKOHOB OTPa)KEHUS U MPETOMIICHUS https://m.edsoo.ru/49d830a9
cBeTra
Xon nydeit B mpusme. Jucnepcus
N bubnuoreka [{OK
68 cBera. CloKHBIN cocTaB 0€eJIoro CBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzpl. @oKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OoNTHYECKas CUJIa JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxeHui B TMH3aX U Bbu6motreka [JOK
HUX CUCTEMaXx. YBEIINYEHHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHune
71 U300paKEHUI, HOJIYYAEMBIX C bubmotexa HOK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOILBIO JTUH3
12 I'nma3 kak onTuueckas cucreMa bubnmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. IIpenenst
73 IPUMEHUMOCTH T€OMETPHUIECKON bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OITHKH
72 CKOpoCTh CBETA U METO/IBI €€ bubmuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
& Jlucniepcns ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus creta Bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638
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KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6nmorexa [IOK
8 Pemerie sanat https://m.edSO(I)l.ru/3061de2b
bubnuorexa [{OK
7 lpuvienerme uiTepdeperiin https://m.edSO(I)_.[ru/668edb08
bubnuoreka [{OK
80 Jlagpaxims ceeta https://m.edsogrullzed04b5
81 Judpakiuonnas pemeTka. Y cioBue bubmmoreka [JOK
HaOII0/IeHUs TTIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemerte sanat https://m.edsoi.lru/d58c411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemerte sanat https://m.edSO(I)_.[ru/056c8158
85 CBeToBbI€ ABJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHW# 1Mo Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas padota no teme bubmmnoreka HOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
JJIEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTU
89 Iloctynartel cienuaabHON TEOPUU bubmuoteka [IOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM

untepBai. [Ipeobpazosanus Jlopenia.

VcaoBue MMPUYIUHHOCTH.

bu6nmorexa [IOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIcHIEe BpEMEHH B COKpAIllEHUE
IUTAHEI
01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnnorexa [JOK
YACTHIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl C 3HEpruen u
92 WMIIYJIbCOM PEIATUBUCTCKON buGnuorexa [IOK
Y p https://m.edsoo.ru/b6258ffa
YACTHIIBI. DHEPTHS TIOKOS
93 PaBHOBecHOE TEIIIOBOE U3IIyUEHNE buGnuorexa [IOK
yi https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
4 B
9 3axom cmemenns Bura https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilinanka o kBaHTax. bubmmoteka IIOK
DoTOoHEI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
96
DHEprus u MMIYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®orosrdpdext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTodhPekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 dororddekra. "KpacHas rpanumna" bubmorexa I[JOK
0P P https://m.edsoo.ru/01ef4556
dhoTodrddexra
99 Hasnenue ceera. Onwitel [1. H. bubnuotexa [JOK
JleGenena https://m.edso0.ru/64b4f966
100 BoJHOBEIE CBOICTBA YaCTHIL but6mmoreka [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounsl ne bporna. /InuHa BoJIHbIL 1€

. bub6nmoreka [IOK
101 bpoiist 1 pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
102 KopnyckysipHO-BOJIHOBOM JTyaanu3m bubmorexa HOK
PHYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 3J1eKTpOHOB Ha bubnmnoreka HOK
KpHCTa1ax https://m.edsoo.ru/30dbal8c
Croenuduka n3MepeHU B MUKPOMHUDE.
104 CoojH;bmeHHﬁ HGI())H e eHéHH(f)CTeﬁp bubmorexa HOK
N pest https://m.edso0.ru/65783dec
Ieiizenbepra
bubnunoreka LIOK
105 Pemenue rpaguueckux sanad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
106 Peterie pacu€THEIX 3axa: https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam: BuG 110K
noIMoTEeKa
1 7 n T n "K -
0 OCHOBHUC % :)pnycxyns[p Ho https:/m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. [InmanerapHas Mmojenb aToma bubmorexa LOK
) P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6nmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunpl cniektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEpPruu aToMa BOJAOpoOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnunorexa LIOK
M3JIy4eHHUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubmuoreka [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eiizen6epra-MBanenko. 3apsa u
MaccoBO€ 4YHCIIO siapa. M30Tomsl.
PannoakTuBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/34adasde

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
opranu3msl. JlozumeTpus

bubnunorexa LIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3M HYKJIOHOB B S7pE.
Snepusle cuibl. Jledekt maccsl siipa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCMEKThI Pa3BUTHS
SIEPHOMN DHEPIEeTUKU

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

116

Meroasl peructpanuu u

HCCIICAOBAaHUA 3JICMCHTAPHBIX YaCTHII.

@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-riarooHHas Mozienb
aZIpOHOB

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®dwusmnka 3a npeaenamu CTaHAApTHON
Mojenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo dusnueckoi
KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMHHU.

but6mmoreka [IOK
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3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS PUPOJIHI KOCMHUYECKHUX

bubnunorexa LIOK

119
00BeKTOB. MeTOIbI aCTPOHOMUYECKHIX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUN
CoBpeMeHHBIE ONITHYECKUE
120 TEJIECKOIBI, PAINOTEIIECKOIIEI bubnnorexa LHOK
- bast ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 38é3nnoro Heba. Co3sesnus,
121 SIpDKHUE 3BE3NE], IITTAHETHI, UX BUANMOE bubnnorexa [IOK
P ABL, i A https://m.edsoo.ru/aac588eb
JBUKECHUE
Conneynas cucrema. CoJHIIE.
122 CosHeuHast akTUBHOCTE. MICTOYHUK buGnuorexa [IOK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, UX OCHOBHBIE
123 XapakTepucTuku. J[marpamma bubmorexa LOK
| PareTep . P | https://m.edso0.ru/42169944
CHEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3bI TIIaBHOM MOCIEN0BATENLHOCTH bubnmorexa [JOK
A a https://m.edsoo.ru/b3chb766¢
BnyTtpenHnee ctpoeHue 3BE3 .
15 CoBpeMeHHbIE MPEACTABIECHUS O bubmmnoreka HOK
MIPOUCXOXKACHUH U BOJtonnK CoJHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIlbl )KU3HU 3BE3
Muneunsiii Ilyte — Hama I'anakTuka.
126 Tuns! ramakTuk. YEpHEIE OLIPEI B bubmorexa TIOK
- 1eP p https://m.edsoo.ru/7cd10a0a
SJIpax TalakTUK
127 Bcenennas. Pacimpenue BeeneHHOM. bu6muoreka [JOK

3akoH Xa06na. Teopust bonbuioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenuxroBoe HU3JTYUYCHUC

128

MacmrabHas cTpyktypa BeeneHnnoii.
MeraranakTuka

bu6nunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTpOHOMUUT

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue MAarHUTHOT'O I10JIS
MMOCTOSSHHBIX MAarHUTOB' MIIH
"UccaenoBaHue CBOICTB
(heppoMarsHeTukoB" MU
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

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

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

bubnmorexa LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHAYKUIUU" WIH
"OnpeneneHue MHAYKIIMU BUXPEBOTO
MarduTHOTO IoJIs"

https://m.edsoo.ru/c36658da

133

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
camonnaykiuu" uwiu "Coopka Moaenu
AJIEKTPOMAarHuTHOro reHeparopa”

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUI IPAKTUKYM IO TEME

bubmmoreka [IOK
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"N3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MasTHHKOB"

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

DU3NYECKUI TPAKTUKYM I10 TEME

bu6nmoreka IIOK
135 "IIpeoOpa3oBaHue 3HEPruu B
peodP I')' https://m.eds00.ru/a28026bd
NPY>KUHHOM MasiTHUKE
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
136 KOHJICHCATOP, KaTyLIKy U pe3ucTop" bubmorexa LIOK
| P, RATYIIEY 1 P P https://m.eds00.ru/89dc2d90
win "Hccnenoanue paboThl
HCTOYHUKOB CBETA B IIETIH
IIEPEMEHHOT0 TOKa"
du3nuecKuil MPakTUKYM 110 TeEMe
137 "H3yueHue napaMmeTpoB 3ByKOBOI1 buomorexa LIOK
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune nokaszareis
138 IpeIOMIICHNUS CTeKna" WiIn bubmmorexa LIOK
" P https://m.eds00.ru/42569eal
[TonyuyeHnue nzobpaxeHus B cucteMe
M3 TUIOCKOTO 3epKaja v JUH3HI"
@uU3NYECKU NPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIIECTBA bu6muoreka [JOK
139 |
(Ha mpuMepe KUAKUX JIMH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"
140 @u3nyeckuil NPakTUKYM 110 TEME bubmuoteka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737
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HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMMYabCca U SHEPTUHU
PENATUBUCTCKUX YacTUIl (110
dotorpadusiM TPEKOB 3apSHKEHHBIX
YacTHI] B MArHUTHOM 110J1€)"

bu6nmoreka IIOK
https://m.edso0.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccienaoBanus porodrdderra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue cekTpa
pa3pexeHHOTr0 aTOMapHOI0 BOJOPOAa
Y U3MEpPEHHe MocTosiHHOM Pundepra"

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

144

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa ¢ ucrosIib30BaHUEM J03UMeTpa"
win "M3ydenue nornomenus oera-
4acTHUIl aTtoMUHUEM"

bu6nmorexa LIOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUIN JIsl OTIPEECIICHHS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

but6mmorekxa [IOK
https://m.edso0.ru/1072021e
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co3Be3ausi CeBEpHOIO MOMyapus U
spkue 3BE37b1" win "HabmroaeHus B
teneckorn JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Posb GU3MKM 1 aCTPOHOMUH B

N N bub6nmoreka [IOK
146 3KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COILIMAJILHOW U 3THYECKOH chepax
JeSTEIILHOCTH YEJIOBEKa
O06o01IeHre ¥ cHCTeMaTH3aIus
147 3HaHul. Poitb U MecTO pU3NKH 1 bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOM HAay4yHOUN https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O000I11IeHIE U CUCTEMATU3AIUS
3HaHui. Posb pusnyeckoit Teopuu B
OPMHUPOBAHUU TIPEJICTABICHUN O
148 $H§I/I‘-I50KOI7I Ka TEIHC MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUI O IPUPOJIC
149 O06o001IeHre U CUCTEMaTU3AIIHS bubmuoreka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMaTU3AIIHS bubmuoreka [IOK
3HaHui no reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo teme " Jlunamuka" https://m.edsoo.ru/2dfbafcs
O06o0061IeHre U cucTeMaTH3amus
. " bubnuorexa [JOK
152 3HaHui no teMe "CraTuka TBEpI0ro

Tena"

https://m.edsoo.ru/3cca482e
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O0001IeHrEe U cUCTEMaTU3 AU

bubnunoreka LIOK

153 3HAHUA 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHre U cUCTEMaTU3aIUs
154 3HaHu# 110 Teme "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TeopHun
O00011IeHIE U CUCTEMATHU3ALIS
155 3HaHu# 110 Teme "TepmoauHaMuKa Bubmorexa IIOK
p ’ https://m.edso00.ru/c63f7c10
TemmoBeie ManIuHb"
O000111eH1E U CUCTEMATHU3ALIS
156 3HaHU# Mo TeMe "ArperaTHbie bubmmoreka [JOK
coctosuud BemiectBa. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexomant"
O000I11IeHNE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeME "DIIEKTPUUYECKOE Bubmorexa [IOK
: P https://m.edsoo.ru/3bfodefo
noJie
O000I11IeHIE U CUCTEMATHU3AIUS
158 3gaHui mo teMe "TlocToSHHBII Bubmorexa IIOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3HaHui 1Mo TeMe "TOKH B pa3InyYHBIX Bubmorexa IIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [{OK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBublit ypok. O00011I€HIE *
161 CI/ICTIe)MaTI/ISE}l’p WS 3HAHUU [0 TEME Bubmiorexa IIOK
" B " https://m.eds00.ru/053e2248
DNEKTPOMAarHUTHAS WHIYKIIHS
162 PesepBHblil ypok. O6006111eHIE 1 bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CUCTEMATHU3AalNs 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

163 cHCTEMAaTH3alis 3HaHUH 10 TEME bubmaorexa LIOK
" B " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHbIil ypok. O6001IeHIE 1
164 CHCTEMaTHu3allMs 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJHBI"
PesepBuriii ypok. O00011I€HIE U
165 CI/ICTEMaTmZEHﬂ 3HAHHUH 10 TEME Bubmzorexa IOK
" " https://m.edso0.ru/52ad1603
OntHka
PesepBubiil ypok. O000IIEHIE U
P P . bubnuorexa [IOK
166 cHCTeMAaTH3aIis 3HaHUH 10 TEME
" " https://m.edsoo.ru/5bec1c65
OcuoBrel CTO
PesepBHrIil ypok. O000IIIEHHE U
167 CI/ICTEM&TI/BZP WSl 3HAHUH 110 TEME bubmiorexa LOK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayann3m
PesepBHrIil ypok. O000IIIEHHE U
168 CI/ICTEM&TI/BZP WS 3HAHUH 110 TEME Bubmuorexa LIOK
" 4 " https://m.edsoo.ru/1f511654
dusnka aTtoMa
PesepBHelIit ypok. O60011IeHNE 1
CHCTEMAaTH3alMs 3HAHUH 110 TeEME bu6nmorexa LIOK
169 "
®u3nka aTOMHOTO s/1pa U https://m.eds00.ru/905c5ce0
3JIEMEHTapHbBIX YacTUIl"
PesepBublit ypok. O0001IEHNE 1
P P . bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OneMeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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