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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no gu3uke Ha ypoBHE CpeAHEro 001ero oopazoBaHus pa3paboTaHa
HAa OCHOBE TMOJOXEHUH U TpeOOBaHUN K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenpHOI mporpammsbl, peactabieHHbix B PI'OC COO, a takxe ¢ yuéTom
dbenepanibHOM pabouedt mporpamMmbl BocnuTanus W KoHuenmuu mnpenojaBaHus
yueOHoro mnpeamera «®dusuka» B 00pazoBaTelbHbIX oOpraHuzanusx Poccuiickoii
denepannn, peaqu3yroIIMX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBI.

[IporpamMma mo ¢usuke ompeneisier 00s3aTenbHOE MPEIMETHOE COACpKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCJIEAOBATEIIbHOCTh M3YYEHUSI TEM U Pa3JeiioB
y4eOHOro mpeamMeTa C Y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO Ipoliecca, BO3pacTHBIX 0coOeHHOCTEN oOyyaromuxcs. [Iporpamma
o ¢u3uke MaéT MpeCTaBICHUE O IIENIAX, COJACPKAHUH, OOIIel cTpaTeruu 00yUueHus,
BOCIIUTAHUS U PAa3BUTHS 00Yy4aIOUMXCA CpelcTBaMU yueOHOro mpenmera « Dusnkay
Ha yri1y0iIEHHOM YPOBHE.

Wzyuenne kypca ¢(usuku yriayOia€HHOIO YpOBHSI IO3BOJISIET pealin30BaTh
3amaun Mpo(decCHOHATbHON OpHEHTAIlMH, HAIMPaBJICHO HAa CO3JAHHME YCIOBUHM IS
NPOSIBIICHUSI CBOMX WMHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaIbIM
OoOy4arolmumMmcsi, KOTOpble HEOOXOIUMBbI JUIs MpPOJODKEHHs o00pa3oBaHUS B
opraHu3anusx mnpodecCHOoHaNbHOTO 00pa3oBaHMsl MO  Pa3IU4YHbBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme mo ¢usnke OnpenemnstoTces IIaHUPyEeMbIe Pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpPOBHE CpeAHero oOimero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeJMeTHbIe,  TpeaMeTHble  (Ha  yrnyOonénHoMm  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [JIsi  pa3paboOTKu TpeOOBaHWUN K JIMYHOCTHBIM,
METampeMETHBIM M TPEIMETHBIM pe3ylbTaTaM OO0y4aromuxcs, OCBOHMBIINX
nporpamMmy 1o (u3MKe Ha YPOBHE cpeaHero oduiero oopa3zoBanus Ha yriiyOJa€HHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[Iporpamma 1o pu3rke BKIFOYALT:

TJIAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3MKH Ha YIITyOJIEHHOM YPOBHE, B
TOM YHCJIE TTPEIMETHBIC PE3yIbTAThI IO T0/IaM OOyUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 10 (u3uMke HMEET NPUMEPHBIM XapakTep ©U MOXKET OBbITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYH) WHUIIMATUBY yuuUTEIeH U
MPEIOCTABIISICT BOSMOKHOCTH IS pEATU3aINH PAa3IMIHBIX METOJMYECKHX MOIX0I0B
K TpenojaBaHuio (QU3MKM Ha YrayOJNEHHOM ypOBHE TPH YCIOBHU COXpPaHEHHUS
00s13aTeIbHON YacTH COJIEpPKaHUs Kypca.



dusuka Kak HayKa 0 HanboJsee 00IIKX 3aKOHAX MPUPOIbL, BEICTYIAs B KAUECTBE
y4e0HOTro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUH 00
okpyxatwmeM wupe. IllkonbHbIl Kypc ¢(U3MKH — CUCTEMOOOpa3yHOIIMM s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOLIECCOB W SBJICHUH, M3Y4aeMbIX XUMHEU, OuoJoTHel, (Qu3nmdeckon
reorpadueii u actpoHoMuel. Mcrnonb3oBaHue U aKTUBHOE NPUMEHEHUE (PU3MUECKUX
3HAHUU ONPEENINIIO XapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHI B
cepe PHEpreTUKH, TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MTOJIyY€HUsI HOBBIX MaTEpUajIOB
C 3aJaHHBIMH cBoOWcTBaMu. l3yuenue UMK BHOCUT OCHOBHOM BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa O0Oydaromerocs, B
(opMUpOBaHNE YMEHHUH NPUMEHATh HAyUHBIM METOJ MO3HAHUS INPU BHIIOJHEHUU
UMU Y4EOHBIX UCCIIEIOBaHUI.

B ocHOBy kypca (u3MKHA Ha YPOBHE CpPEeIHEro oOUIEro oOpa3oBaHUs MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wyenocmunocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3leloB (PU3MKHU, BKIHOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (QHU3UKH
oOBeAUMHEH BOKpPYr (Qu3nueckux Tteopuil. Benymmm B Kypce  sBIsSIeTCS
(GopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUM, BEIIECTBE U
oJIE.

Hoea 2ymanumapuszayuu. EE peanuzaius mnpeamnosaracT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHLHANAa (U3HYECKOW HAyKH, OCMBICICHUE CBS3H Pa3BUTHUSA
(GU3MKY ¢ pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc pusuku yriyOol€HHOTO ypOBHS
MPEANnojaraeT 3HakKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHUX U TEXHOJOTHYECKHX
IIPUJIOKEHUM U3YUYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha ypOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »3konocuszayuu peanusyeTcss IOCPEICTBOM BBEACHUS 3JIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX SKOJIOIMUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE
CBS3aHbl C PAa3BUTUEM TEXHUKM M TEXHOJIOTHM, a Takxke OOCYXIeHus MpoliIemM
PalMOHANIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaep)kaHus MPOrpaMMbl MO (PU3HKE JOHKHO OBITh IMOCTPOEHO Ha
IOPUHLIMAIIAX CHUCTEMHO-JIEATENBHOCTHOrO monaxona. [ns gusuku peanmuzanus 3THX
OPUHLUIIOB 0a3upyeTcsi Ha UCIHOJIb30BAaHUU CaMOCTOSITENIbHOTO 3KCHEPUMEHTa Kak
MOCTOSTHHO JICHCTBYIONIETO (pakTopa yueOHoro nporecca. Jis yriny0néHHOTo ypoBHS
— 3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHUYECKOTO 3KCIEPUMEHTA, BKIIOYAIOIIETO
(GpoHTaNbHBIE  YYEHMYECKHE OMNbITHl NpU HU3YYEHHH HOBOIO MaTepuaa,



nabopatopHbie pabOThl U pabOTHI MpakTukyma. [Ipu 3ToM BO3MOXKHBI JBa criocoda
peanuzanuu (U3MYECKOro MpakTukyma. B mepBoMm ciiydae MpakTUKYM IPOBOJUTCS
au6o B koHue 10 m 11 xmaccoB, aubO Mocie MEPBOrO U BTOPOTO IMOJIYTrOAul B
KKJIOM U3 3THX KjiaccoB. BTopoil croco0 — 310 uHTErpamus paboT MpakTUKyMa B
cUCTeMy J1abOpaTOpHBIX pabOT, KOTOPHIE MPOBOISATCS B MPOIECCE U3YUCHUS pasneia
(temsbl). Ilpu sTomM mona paboTamMu MpPaKTUKyMa IMOHUMAETCS CaMOCTOSITEIIbHOE
UCCJIEIOBAHNUE, KOTOPOE MPOBOAUTCS MO PYKOBOJCTBY CBEPHYTOTO, 00OOIIEHHOTO
BUJIa 6€3 MOIIaroBO MHCTPYKIIUU.

B mporpamme mno (Qusmke cuctemMa YYEHHMYECKOTO  SKCIIEPUMEHTA,
7a00paTOpHBIX PadOT W TPAKTHKyMa MpeACTaBiIeHa €IUHBIM MepedyHeM. Bribop
TEMaTUKH JJIs1 3TUX BUJOB YUYEHHYECKUX NPAKTUUYECKUX padOT OCYIECTBISETCA
y4acTHUKaMU 00pa30oBaTEIbHOIO IMPOIEcca UCXOI U3 OCOOEHHOCTEM MOYypO4YHOIO
IUIAHUPOBAHMUST M OCHalleHus KaOuHeta ¢usuku. Ilpu 3TOM obOecneunBaeTcs
OBIAJICHHE OOYYalOIIMMHUCA YMEHHSIMH TPOBOJUTH TpPSIMbIE W KOCBEHHBIC
U3MEPEHHsI, HWCCIEIOBaHMUS 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH M TOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHuE yneiseTcs] PelIeHUI0 pacu€THBIX M KaYeCTBEHHBIX 3ajau.
[Tpu 5TOM 11 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 337a49H C SIBHO 33JaHHON U
HESIBHO 3a/laHHOW (DM3MUECKON MOENbI0, TO3BOJSIONIUE MPUMEHITh W3YUCHHBIC
3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszziesia Kypca, TaK U HHTETpUPYs
MpUMEHEHUE 3HAHWM U3 pa3HbIX pa3nesioB. JlJig KayeCcTBEHHBIX 3a7a4 MPUOPUTETOM
SBJIIOTCS 3a7]aHUsI Ha O0BICHEHHE/TIPe/ICKa3aHne MPOTEKaHus (HU3UIECKUX SBIICHUN
Y TIPOIIECCOB B OKPY>KAIOIIEH XKU3HU, TPEOYIoIIue BbIOOpa (PU3NYECKON MOJEIH JIJIst
CUTYaIli¥ MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu GI'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHnto yueOHOTo mpolecca Kype (GU3UKUA YriTyOJIEHHOTO YPOBHSI Ha ypOBHE
cpenHero oOmiero oOpa3oBaHMs JOHKEH HM3y4daTbCsl B YCIOBHSIX MPEIMETHOTO
kabuHeta. B kaOunere ¢UBMKM JOKHO OBITH HeoOXoauMoe J1abopaTOpHOE
00OpyIOBaHUE JIJIsl BHITMIOJIHEHUSI YKa3aHHBIX B TporpamMMme 1Mo (U3HKEe YICHHUECKUX
OTIBITOB, JIAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAKKe JEMOHCTPAIIMOHHOE
obopy10BaHHE.

JleMoHCTpalMoHHOE  000pyJIOBaHWE (QOPMUPYETCSI B  COOTBETCTBHM  C
NPUHIIAIIOM  MUHUMAIBHON  JOCTAaTOYHOCTH W OOECIeYMBaeT MOCTAHOBKY
MEPEUNCICHHbIX B TMporpaMMme Mo (HU3MKe KIIOYEBBIX JIEMOHCTpaIlui s
UCCIIEIOBAaHMUSI ~ M3yYaeMbIX  SBJIEHUH W  TOPOLECCOB, OMIIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMECHECHU.

JlaGopatopHoe oOoOpynoBaHHE JJIsI YUYEHUUECKHUX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHJE TEMaTUYECKUX KOMIUIEKTOB M O0O€CIeYMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTHUYecKHe KOMIUIEKTHI



7a60paTOpHOTO O00OPYAOBAHUS JOKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX M IUGPOBBIX MPUOOPOB, a TaKkKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TICJISIMHU H3y4eHUs PU3UKH B 00IIeM 00pa30BaHUU SBIISFOTCSI:

dbopMupOBaHrE UHTEPECA U CTPEMIICHHUS O0YYaIOIINXCs K HAYyYHOMY U3YYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUA O HAYYHOM METO/E MO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YCHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHUpoBaHUE YMEHUN OOBICHATH SBJICHUSI C MCIOJb30BaHUEM (DU3UYECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopmMupoBaHUe TPEACTaBICHUM O poiu (U3UKU [JI1 Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayuiend mpoPecCHoOHaTbHON
NESATEIbHOCTH, CBSA3aHHBIX C (DU3MKOM, MOATOTOBKA K JajibHEHIIEMy OOYYEHHUIO B
HTOM HAIPaBIICHHUHU.

JlocTikeHne 3THX 1iesel oOecreunBaeTcsl pelIeHHeM CIEAYIOIMNX 3a71ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBbI 3HAHMM 00 OOMMX (U3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAasi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHUSA JJISI OOBSICHEHUS
GU3MYEeCKUX SBJICHUH B TPHUPOAC W JJIS TPUHATHS TPAKTHUYCCKUX PEIICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CITIOCOOOB PEIICHUS PA3IUYHBIX 337a4 C SIBHO 3aJaHHONU (HU3UUIECKOM
MOJICNIbIO, 3a/ad, MOJIPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHUe (PU3NYECKOU
MOJIENIM, AaJIeKBAaTHOM yYCIOBHUSIM 3a/Jauyd, B TOM 4YHUCJIE 3aJad HHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MUECKHMX OCHOB U TPHUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOATENbHOTO IUIAHUPOBAHUS M  IPOBEACHUS
bu3MYecKUX  OAKCIEPUMEHTOB, aHajiu3a W  HUHTEpIpeTalud  HUHPOpMaIuH,
OINPEIENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/JaHUE YCJIOBHM JUIi PAa3BUTUSA YMEHHUW IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE MHTEpeca K chepaM MpoPecCHOHATILHON e TENbHOCTH, CBA3AHHOM ¢
buU3HUKOIA.



B cootBerctBun ¢ TtpeboBanusimu DPI'OC COO yrnyOnéHHBI ypOBEHB
u3ydeHus: yueOHoro npeamera « Ou3nka» Ha YpOBHE CpETHEro OOIIero oopa3oBaHus
BBIOMpaeTcss O00yYarolmuMuUCs, TUIAaHUPYIOIMMU MPOJOJDKEHHEe 00pa3oBaHMs 110
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOUIIS.

Ha usyuyenue ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 dacoB (5 yacoB B HEJIEIIO), B
11 xmacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraempiii B mnporpaMme 10 (U3MKE TMepeyeHb Ja0OPATOPHBIX U
NPaKTUYECKUX padoOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTENb JE€IaeT BBIOOP
npoBeJCHUST JabOpaTOpHBIX pPA0OT W OMBITOB C YYETOM HMHIUBUAYaTBHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®duzuka — QyHIaMeHTanbHas Hayka o mpupoje. HayuHblii MeToj MO3HAaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TEOpHusi B Ipoliecce IMo3HaHus npupoiasl. Habmionenue wu
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus (PU3NYECKUX BEIWYUH (aHAJIOroBble W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  W3MepeHWH  (QU3NYECKMX  BEeTWYMH  (aOCoMfoTHasT |
OTHOCHUTEJIbHAS).

MonenupoBanue (U3MYECKUX SIBJICHUN W MPOIECCOB (MarepuaabHas TOYKA,
abCOIOTHO TBEPJIOE TEJO, UcaTbHAs KUJIKOCTb, UACAIbHBIN a3, TOUSUHBIN 3apsiy).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Pons m mecto ¢u3mku B (POpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHLHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuibl TOKA U HAIPSKEHUS B LIENH IMOCTOSIHHOTO TOKA MPY MOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HakoMCTBO ¢ I1uUGpoBoil madoparopueil mo ¢usuke. IIpumepsl n3MepeHus
(bU3NYECKUX BEIUYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JBUKCHMUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MarepuanbHOM TOYKHM, €ro IPOCKIMM Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CcKOpoCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepUAIbHOM TOUYKHM, HMX MPOEKIIMHU HAa OCH CHUCTEMbI KOOpPJHUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIUHENHOE ABUKEHHE. 3aBUCHUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI M MYTH MATEPUATBHOM TOYKH OT BPEMEHHU U MX
rpaduku.

CBobOomHoe TmajieHWe. YCKOpEeHHe CBOOOJHOro maneHus. JIBrkeHue Tena,
OpOIIIEHHOTO TMOJ] YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U BX TpaduKu.



KpuBonunHenHoe nBrkeHue. [|BHKeHNE MaTEPUAIbHOM TOYKU IO OKPYKHOCTH.
YrnoBas u  nuHeWHas ~ ckopocTh. Ilepuog u  yacrota — oOpallleHus.
[lenTpocTpeMuTenbHoe (HOPMANbHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) M IOJHOE
YCKOpPEHHE MaTEpUAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI:  CIUIOMETD,
JNBW)KCHUE CHAPSAJOB, LEIHBIE, IIECTEPEHYATHIE U PEMEHHBIE NIEpEIayi, CKOPOCTHBIE
JTUQTHIL.

Jemoncmpayuu.

Mopens cuctemsl OTCUYETA, WILIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBUKEHUIA.

WnmrocTpanys npenesbHoro nepexoia U UsMepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

Habnrogenue nBWKEHHA Tena, OpPOIIEHHOrO NOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpasienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEW, TPAEKTOPUH, CKOPOCTEN JBUAKEHHS OJHOTO U TOTO K€ TEJA B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3ydeHne HEpaBHOMEPHOIO IBHKEHUS C LEJIBK OIPEIEICHUs MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHus NpU MPSMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKEHUU 110
HAKJIOHHOU TUTOCKOCTH.

HccenenoBanre 3aBUCMMOCTH IYTH OT BpPEMEHH IIPU  PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenne yckopeHusi CBOOOIHOTO NajeHusl (PEKOMEHI0BAHO UCIOJIb30BAaHUE
uudpoBoii 1abopaTopun).

W3ydeHue nBUXKEHUS Tesa, OpOIIEHHOTO TOpu30HTaNbHO. [IpoBepka rumnoress
O IpAMOW MNPOINOPLUOHAIBHON 3aBUCUMOCTH MEXKAY JAJIbHOCTBIO TMOJETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

N3yueHne NBUKEHHA TeJla 10 OKPYKHOCTH C TIIOCTOSHHOW 10 MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHOJa OOpalieHUs KOHHYECKOro MasiTHUKa OT
€ro MapaMeTpOB.

Tema 2. lunamuxa.

Ilepseii 3akoH HproroHa. HMuHepumanbHble cucteMbl orcuéra. IIpuHnun
otHocuTenbHOCTH ['anmunes. HewnepumanbHble cucTeMbl OTCUYETa (ONpeneseHuE,
MIPUMEPHI).



Macca Tena. Cuna. [IpuHuum cyneprno3uiuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh TPABUTAIITMOHHON U NHEPTHOM
MAacCCBI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHUSI CBOOOTHOTO TAJCHUSI OT BBICOTHI HAJI
MOBEPXHOCTHIO TIAHETHI U OT Teorpauueckoil mupoThl. [[BrkeHrne HeOeCHBIX Tel U
UX CyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, aBmxymerocs c
YCKOPEHHEM.

Cuina tpenusi. Cyxoe TpeHue. Cuna TpeHUs CKOJIBKEHUSI U CUJIa TPEHUS MOKOSI.
Koaddumment tpenus. Cuna cOnpoTUBICHUS MPU IBUKEHUU Tella B )KUIAKOCTH WU
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue YCTpOHCTBA M TEXHOJOTMYECKHE TPOLECCHl: IMOIIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue ABMKEHHUS TNl B MHEPUUAIBHBIX U HEUHEPIUAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenune nByX NWIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJAMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOJCUCTBYIONIEH MPUIIOKEHHBIX K TEIY CUJI C MPOU3BEACHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CHCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIIKUX B PE3yJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune macc mo B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U AJICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

W3mepenne paBHOACHCTBYIONICH CHUJI MpU JBMIKEHWU OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUNOTE3bl O HE3aBUCMMOCTU BPEMEHHM JBIKCHHUS OpycKa TIo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CHUJI YINPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3yueHne NBUXKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTHIO, MEPEKUHYTOM uepe3
NErKuii OJIOK.



W3mepenue kordduumeHta TpeHUs MO BEIUYUHE YIIIOBOro Kod(duineHTta
3aBUCHMOCTH Frp(N).

HccnenoBanue OBUKEHUs OpycKa MO HAKJIOHHOM TJIOCKOCTU C TMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHo TBEpHoe Teno. IlocTymaTenbHOe M BpallaTelbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIIBHO OCH BpaileHus. I[lnedo cuisl.
CrnoxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LleHTp TsxecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEeyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  KPOHILUTEHH,
CTPOUTEIIbHBIN KpPaH, pelIETYAaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccenenoBanue yCcioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOIET0 OCh BPAICHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus ¢ Mexanuke.

Nmnynbsc MarepuasbHOW TOYKH, CUCTEMBI MaTE€pUAIBHBIX TOYeK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M IBMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT wumnynbca MarepuanbHOM TOYKM. [IpencraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuibl Ha MaJloM W Ha KOHEYHOM IMepeMenieHuu. ['paduueckoe
MPEICTaBICHUE PAOOTHI CHIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Heprusi maTepHalbHOW Toukh. Teopema 00 W3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHUMabHBIE W HENOTEHLMalbHblE CUibl. lloTeHuManeHass »Heprus.
[ToTenmuanpHas 3HEprusi ynpyro aehopMHpoOBaHHON Tpyx uHBL. [loTeHImanpHas
JHEprus Tena B OAHOPOJHOM I'PaBUTALMOHHOM moJie. [loTeHunanbHas s3Heprus tena
B TPAaBUTAIMOHHOM II0JIE OJHOPOJHOrO IIapa (BHyTpu M BHe Mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b paOOThl HEMOTEHLIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW 3HEPIuu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.



Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu i WAcaIbHOM KUIAKOCTH KakK CIEICTBHE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckue ycTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, THPOCKOII, GUTYpHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHue 3Hepruy Tela MPU COBEPIIEHNUN PaOOTHI.

B3anMmHbIE TpeBpalieHUs] KUHETUYECKOWM W TOTEHUMAJIbHOM DJHEPIrUd IIPHU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOAHOM Na/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

N3mepeHne nMiyJsibea Tejia o TOpMO3HOMY ITYTH.

N3mepennie cuiibl TATH, CKOPOCTH MOJIEIH JIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHUCTBHH.

W3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHMsI MOTCHIIMAIBHOW SHEPTUH TMPY>KUHBI ¢ pabOTON CHUIIBI
TPEHMUSL.

Onpenenenue pabOThl CHIIBI TPEHUS TMPU JBHXKEHHHM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHBIE TOJIOKEHUS MOJEKyJsipHO-KuHeTHueckoir Tteopun (MKT), wux
onbITHOE 00ocHOBaHuE. Juddy3usa. bpoyHoBckoe ABMkKEHUE. XapaKTep ABHKEHUS U
B3aUMOJICHCTBUSA YACTUIl BElIeCTBA. MOeN CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPIBIX
Tel U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojeieil. Macca u pa3mepsl
Mmouiekys (atomoB). KonmaectBo BemectBa. [locTostHHas ABorapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. [lkama
temneparyp Llenbcus.

Mopens HIeabHOTO ra3a B MOJEKYISPHO-KMHETHYECKOW TEOPHUM: YaCTHILIBI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie  3akoHbl. YpaBHenue MenneneeBa—Kiamnelipona. AOcomrOTHAs
temrneparypa (mkaia temmnepatyp KenbBunHa). 3akoH JlanpToHa. M3omporecchl B
UJealbHOM Ta3e C TIOCTOSHHBIM  KOJMYECTBOM  BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.



CBs3p  MeXAYy  JaBICHHMEM U CPEIHEH  KHHETHUYECKON  SHEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMKEHUS MOJEKYJ HACIbHOrO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIbHOTO ra3a).

CBsi3b aOCOJIIOTHON TeMIlepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpEeAHE
KMHETHYECKOW 3HEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4yeckrue yCTpOMCTBA W TEXHOJIOTUYECKHE TMPOLIECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Bueoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauIn4ecKuX PeméToK.

Habmroienue 1 ncciaenoBaHue U30MpoIeccoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanne Tmpouecca yCTAHOBIEHHS — TEIUIOBOIO  PABHOBECUS  IIPHU
TEIUI000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

W3yyeHue WM30TEPMUYECKOTO Ipolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mpoiiecca.

N3yuyenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEMIHUX YCIOBHM  IJIs
TEPMOJMHAMUYECKOW CHCTEMbl. BHemHue n BHyTpeHHHE mnapamerpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpPeJIHUE 3HAYEHUS BEJIWYWH, ONMUCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hawano  tepmoauHamuku. CaMOIpPOM3BOJIBHAS — PEJIAKCALIMS
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopenb naeanbHOro raza B TEpMOAMHAMUKE — CUCTEMA YPABHEHUI: YpPAaBHEHUE
MenneneeBa—KnanelipoHa ¥ BbIpaXXE€HHE U1 BHYTPEHHEH OHEPrUU. Y CIOBUSA
NPUMEHUMOCTH  3TOM  MOJEIM: HHU3Kas KOHIEHTpAallMs 4YacTWIl, BBICOKHE
TeMmnepaTrypbl. BelpaxkeHue mjisi BHyTpEHHEH SHEPTHU OJIHOATOMHOIO HJI€aJbHOTO
rasa.

KBa3ucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoAuMHamuke. Beruucienue paboTel mo rpaguky
npoiiecca Ha pV-auarpamme.



Tennonepenaua  kak ~ cnocod  M3MEHEHUST  BHYTPEHHEW  3HEpPruu
TEpPMOJIMHAMHYECKOM  cucTeMbl  0e3  coBepuieHuss  pabotel.  KonBekius,
TEIUIONPOBOHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMmkocTe Tena. VYaenapbHas H - MOJIAPHAS
TEINTIOEMKOCTH BEUIECTBA. YpaBHeHME Maiepa. YaenbHas TeEIUIOTa CrOpaHUs
TormMBa. Pacu€r konmuecTBa TEIOTHI mpu Temonepenaye. I[lonstue 006
ananabaTHOM Tpolecce.

[lepBblii 3aKOH TEPMOJUHAMUKHA. BHyTpeHHss 3HEPrUsi. KOIM4ecTBO TEIIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3aKk0OH TEPMOAMHAMUKY IS PABHOBECHBIX IPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMbI MPOXOAUT E€IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIepaTypa.

BTopoii 3ak0H TEpMOJWHAMUKH AJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepesaTh TEIUIOTY OT 00Jiee XOJOJHOIro Telia K 0oJjiee HarpeToMy 0e3 KOMIEHCAUuU
(Knay3uyc). Heoo6paTuMOCTh IPUPOIHBIX ITPOLIECCOB.

[TpunIUIbl AeicTBUS TeroBbIX MamuH. KIT/I.

MaxkcumansHoe 3naduenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE AaCHEKThl HCIOJb30BaHUS TEIUIOBBIX ABUratenei. TemmoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA W TEXHOJOTHMYECKUE TMPOIECCHI: XOJOIUIIBHUK,
KOHJUITMOHED, NU3CIbHBIA M KapOIOpaTOpHBIN JBUTATENM, NapoBas TypOuWHa,
MOJYYEHHE CBEPXHHM3KUX TeMIepaTyp, YTWIM3alMs «TEIUIOBBIX» OTXOJIOB C
MCIIOJB30BaHUEM TEIJIOBOIO HAcoca, YTHJIM3alus OMOOPraHMYECKOro TOIUIMBA IS
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yACIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanre agunabaTHOTO Ipoliecca.

Kom1broTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenue yaeabHON TENI0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Iporiecca.

N3yueHne B3aUMOCBSI3M DSHEPTUU MEXKMOJICKYJIIPHOTO B3aUMOACHCTBUS U
TeMIEPaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamniwie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHaeHcalusa. Mcnapenue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsI.



HacpimeHHbie 1 HeHAChIIEHHBIE Mapbl. KauecTBeHHAas 3aBUCUMOCTD IJIOTHOCTH
W JIaBJICHUS HACBIIIEHHOTO Mapa OT TeMIlepaTyphbl, UX HE3aBHUCUMOCTb OT O0BEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUSI OT JABJICHHS B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amop@Hble Tena. AHM30TPOIHUS CBOWCTB
kpuctauioB. [lmaBneHne u Kpucramusauus. YJeldbHas TEIUIOTA TUIABJICHUS.
CyOnumarus.

Hedopmanmu tBEpAOrO Tena. Pactsxkenue u cxarue. Capur. Moayns FOHra.
[Tpenen ynpyrux aedopmarmii.

TemnoBoe pacimMpeHre XUAKOCTEH W TBEPABIX Tell, 0O0BEMHOE M JIMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJICOAHMI 4YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0axX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. Kodh(UIIMEHT MOBEPXHOCTHOTO HATSXKECHMUS.
Kanumsipasie siBieHus. JlaBieHWe MOJ HCKPUBIEHHOW MOBEPXHOCTBHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eCcKre yCTPOMCTBA U TEXHOJIOTHUUYECKUE MPOLIECCHI: KUJIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPUAIIBI.

Hemoncmpauuu.

TermioBoe paciuupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaumnBaHue.

Kanumisipabie sBiIeHUS.

Moenu HEHBIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINTIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne Mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENI0THI IUIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX [1APOB.

N3mepenrie aOCONIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne kodduiimeHTa TOBEPXHOCTHOTO HATSHKCHHS.



N3mepenne moayia FOnra.

HccnenoBanre  3aBUCUMOCTH  jAedopMallMd  PE3MHOBOIO  obOpasma  oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. diekTpoauHamMuKa.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzaumss Ten MU €€ MNpOSBIEHUSA. OJIEKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX  3apAnoB. [IpOBONHMKHK, JUAIEKTPUKA W MHOJYINPOBOAHUKH.
DneMeHTapHbIA SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onextpuyeckoe noje. Ero neiictBue Ha 3J€KTPUUYECKHUE 3apsibl.

HampsoxkéaHocts  anektpuueckoro  mons.  [IpoOwsiii  3apsa.  JIlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMANBHOCTD 3IEKTPOCTATUYECKOrO IOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspkeHue. [loTeHuumanbHas 5SHeprus 3apsiga B 3JIEKTPOCTATUYECKOM IOJIE.
[ToTennman snekTpocTaTudeckoro mnosst. CBs3b HANPsHKEHHOCTU MO U Pa3HOCTU
NOTEHUHUAJOB Il  3JEKTPOCTaTHUYECKOro Mojs (Kak OJHOPOAHOrO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMI CyTIEPIIO3ULIMH IJIEKTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilone
PaBHOMEPHO 3apsbDKEHHOro mno oO0béMy 1miapa. I[lone paBHOMEPHO 3apsKEHHOU
OeckoHEeYHOU IIocKocTU. KapTuHbl NMHHMNA HampspDKEHHOCTH 3TUX  ToOJed U
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIOBUE PAaBHOBECUS 3aPSI0B.

JIMDNEeKTPUKHU B 3JIEKTPOCTATHUECKOM ToJie. JuanekTpuueckas NpOHUIAEMOCTh
BEIECTBA.

KonpencaTop. DnekTpo€MKOCTh KOHAEHCATOpa. NEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOopA.

[lapannensHoe coeanHeHWe KOHAEHcAaTopoB. IlocnenoBarenbHOE coeqMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBrKeHUE 3apsyKEHHOM YaCTHLIBI B OJTHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHUYEeCKUE YCTPOMCTBA W TEXHOJOTWYECKHE MPOLECCHI: 3IJIEKTPOCKOIL,
AIEKTPOMETP, DJEKTpOCTaTHYECKas 3alluTa, 3a3eMJIEHUE DBJIEKTPOnpHuOOpOB,
KOHJIeHCcaTophl, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpOWCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSYKEHHBIX IAPUKOB.

DIEeKTpUYECKOe M0JIe ABYX 3apsKEHHbBIX MIIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM TOJIE.



DneKkTpocTaTU4eCcKas 3allnTa.

YCTpONCTBO U NCUCTBUE KOHAECHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIOCKOTO0 KOHAEHCATOpa OT IUIOIIAIH IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsKa 1 pa3psaKka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

Habnronenue npeBpaleHus SHEPTUH 3apsyKEHHOTO KOHJEHCATOpa B SHEPIHIO
W3JIyYEHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HoCTH MOTEHIIMAIOB (HAMPSKEHUs) MPU MOCJIEI0BATEILHOM
COCIMHEHUN KOHJIEHCATOPOB.

HccenenoBanne paspsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTOsIHHBIN TOK.

VYcioBusL CyIIECTBOBaHUs MOCTOSIHHOTO JJIEKTPUYECKOrO ToKa. VcTouHukum
toka. Hampsokenue U u DJIC é.

3axkoH Oma 1 yyacTka LEnu.

DIIEKTPUYECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh CONPOTHUBIIEHUS OJHOPOIHOTO
IPOBOJTHMKA OT €ro [UIMHBI W IUIOWIAAU IIONEPEYHOr0 CEYEHHUS. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MApAIIIENBHOE, CMEIIAHHOE COEIWHEHHUE IPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOIIHOCTL 3JIEKTPUYECKOrO0 TOKa. TersioBas MOIIHOCTH, BbIAEISIEMAs Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONMPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JJis1 TTOJTHOM
(3aMKHYTO#) dJeKTpUUecKod 1ienu. MoIHOCTh HCTOYHMKAa ToKa. KopoTkoe
3aMbIKaHUE.

Konzaencarop B ienu noCTOSSHHOTO TOKA.

TexHn4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUYECKOU IHEPTUU.

Hemoncmpauuu.

N3mepenue Cuitbl TOKa U HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS JUISI PE3UCTOPA, JIAMIIbI
HaKaJUBaHMS U CBETOAMOAA.

3aBUCUMOCTh COIPOTUBJICHUS IUJIWHJPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.



HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COINPOTHUBIICHMS IPU IMOCTOSSHHOM
HaIpsKEHUH.

[Ipssimoe uzmepenue 3/1C. KopoTkoe 3ambpIkaHK€E ralbBaHUYECKOTIO AJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bI coeTMHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccenmenoBannre pa3HOCTH MOTEHIHAIOB MEXAY ITOIOCAMH MCTOYHHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccenenoBanne CMEMAaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOoro COnpOTUBIIEHUS IPOBOJHUKOB.

HccnmenoBanne 3aBUCUMOCTM  CHJIBI TOKA OT HANPSDKEHHS JUIA  JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHKA TOKA.

NccnenoBanne 3aBucuMoctr J/1C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IIPH
KOPOTKOM 3aMBIKAHUH.

HccenenoBanye pasHOCTU MOTEHLIMAIOB MEXAY ITOI0CAMU MUCTOYHHUKA TOKA OT
CHJIBI TOKA B LIEIIN.

HccenmenoBanue 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHIIBI
TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OnekTpuyeckas  MPOBOAMMOCTb  Pa3jIMYHBIX  BEIIECTB.  JJEKTPOHHAS
IIPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTHUBIEHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKHY. CobcTBeHHas 51 IIpUMECHas IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHrKOBbIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B DJJIEKTPOJUTAX. IJIEKTPOJIUTHYECKAS JTHUCCOIUALIMSL.
Dnektponu3. 3akoHbl Dapanes 11 SAEKTPOIIN3a.

DnekTpuueckuii TOK B Tra3ax. (CamMOCTOSITENIbHBII MW HECAaMOCTOSITEJIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1masma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHME: Ta30paspsiaHble
JaMIbl, AJIEKTPOHHO-JIy4YeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: IUOJ,
TpaH3ucTop, (HOTOMOMA, CBETOAMO/, rajdbBaHUKa, padUHUPOBAHUE MEU, BBIMJIABKa
QIIFOMUHUS, YIIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHbI dJieKTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.



CpaBHeHUE POBOJIUMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTMO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGmronenue snekrposnusa.

N3mepenue 3apsiga OJHOBAJICHTHOTO MOHA.

HccnenoBanrie  3aBUCUMOCTH  COINPOTHUBICHUST  TEpPMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JTHO/IA.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 n3mMepennsi GU3NIECKUX BEIMUMH C UCIIOJIH30BAHUEM AHAJIOTOBBIX U
IU(POBBIX H3MEPUTETHHBIX MPUOOPOB M KOMMBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIE TOTPEIIHOCTH M3MEpPEHUN (U3MUECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX  HM3MEPEHUM,  HMCCIENOBAaHUM  3aBUCHMOCTEM
(U3MYECKUX BEJIMYMH, NPOBEpKAa MNPEJIOKEHHbIX Trunore3 (BpIOOp H3 padoT,
OIMCAHHBIX B TEMATUYECKUX paziesax «YUeHUYECKHN HKCIIEPUMEHT, JIa0OpaTOpHbIE
paboThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca pusuku yriyoa€HHoro ypoBHs B 10 Kacce oCyIecTBIsSETCs C
y4ETOM  COJCPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcamMH MaTeMaTUKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mescnpeomemmusie nonamus, céA3AHHbBlE C UYUEHUEM MEMO008 HAYUHO20
HO3HaHUA: SIBIICHWE, Hay4YHBIM (Qakt, runore3a, (u3nuyeckas BEIUYWHA, 3aKOH,
Teopusi, HaOJMIOJCHUE, OHKCIEPUMEHT, MOJICTMPOBAHUE, MOJINIb, W3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHs.

Mamemamuka: penieHue cCUCTeMbl ypaBHeHUH. JIuneiHas ¢pyHkius, napadona,
runepOosa, ux rpadukd W CBOWCTBA. TpuroHoMerpudeckue GyHKIHMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI
U WX TIPOEKIIMU HA OCHU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanmdeckoe IBIKCHHE B JKMBOW mpupoje, nuddysus, ocMoc,
TEMJI0O00OMEH JKMBBIX OpPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKpYXKaloleh Cpesbl,
yTHIM3aAIUsl  OMOOPTaHMYECKOTO TOIUIMBA JUIS  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TTIOBEPXHOCTHOE HATSKEHUE W KalWUISIPHBIE SBJICHUS B MPUPOJE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAsE Macca, IOJyYeHHE HAaHOMAaTEpHajoB, TEIUIOBBIE CBOMCTBA
TBEPIBIX TEJ, KUIKOCTEU M Tra30B, KUIAKUE KPUCTAIUIBI, JJIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  DJIGKTPOJUTUYECKAss  JUCCOIMAlLMsI,  TajbBaHWKa,  AJICKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonozusa: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CYXOro U KUJKOTO TPEHUSI B TEXHUKE, CTATUYECKHUE KOHCTPYKIUU (KPOHIITEHH,
peméTyarble KOHCTPYKIIMM), HUCIOJIb30BaHUE 3aKOHOB COXpPAaHEHUS MEXaHUKU B
TEeXHUKE (TUPOCKOII, BOAOMET U JPYTHE), IBUTATEIh BHYTPEHHETO CTOPAHMSI, TApOBast
TypOuHA, OBITOBOM  XOJOMWIBHUK, KOHIUIIMOHEDP, TEXHOJOTHU IIOTYYCHUS
COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUHU,
AJEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOPOB, Tra30pa3psiaHbIC
JIaMIIbI, TOTYIIPOBOIHUKOBBIE TPUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznea 4. JaekTpoanHamMmuka.

Tema 4. Maznummnoe noJe.

B3anmoielicTBUE OCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE
nosne. Bektop MarHuTHON MHAYKIUU. [IpyHIUI Cynepno3ului MAarHUTHBIX MOJICH.
JIMHMY MarHUTHOW MHIYKIHH.

MarnutHoe moJjie MPOBOJHMKA C TOKOM (MPSIMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBieHUE U MOAYJb. J[BUKEHUE 3apsSyKEHHOW YaCTUIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

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

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHl: MNPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JIEKTPOJIBUTATEINb
Axo0u, yCKOpUTEIH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptrna muHUN MHIYKIIUK MAarHUTHOTO TOJISI TTOJIOCOBOTO U MOJIKOBOOOPA3HOTO
MOCTOSTHHBIX MAarHUTOB.

KapTtrHa nMHUN MarHUTHOM MHIYKLIMH TOJISI JJIMHHOTO MPSIMOTO MTPOBOJIHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenune nBmkeHus my4yka 3J€KTPOHOB B MAarHUTHOM TIOJIC.

[IpuHIMT AEHCTBUS AIECKTPOU3ZMEPUTEIHLHOTO MPUOOpPa MATHUTORJIEKTPUUECKOM
CUCTEMBL.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeHCTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.



N3mepenne cuiibl AMmnepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHMEe  DNEKTPOMAarHWTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uaaykuuu. JJIC uHAaykuuu. 3akoH SIEKTpOMArHUTHOW wuHAyKiuu Dapajes.
Buxpeoe anekrpuueckoe noiie. Toku Dyko.

O/J1C uHayKIMKA B IPOBOIHUKE, ABWKYIIEMCS B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTyilika WHIYKTUBHOCTA B II€MM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpoucTBa U TEXHOJOTUUECKUE MPOLECChl: MHAYKIIMOHHAS TIeYb,
COJIEHOM/I, 3aIUTa OT JNEKTPU3ALMU TEJI IIPU JIBUKECHUU B MArHUTHOM MOJIE 3EMJIU.

Jemoncmpayuu.

HabGnronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd IJC HMHAYKIUMH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBneHne cCaMOMHAYKIIUH.

Hccnenosanne 3aBucumoctd DJIC CaMOMHIYKIMM OT CKOPOCTH W3MEHEHHS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onpenenenne MHIYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIIHH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosieOanus. KuHemaThyeckoe M JUHAMHYECKOE OIHMCAHUE.
DHEpreTUYEecKoe ONMHUCAHME (3aKOH COXpPAaHEHUS MEXaHW4YeCKOW sHepruu). BriBon
JTUHAMUYECKOTO OMMCAHMS TaPMOHMYECKHX KOJICOAHWM W3 WX DHEPreTHUYECKOro W
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammumnutyna u (aza konebaHuid. CBs3b aMIUIUTYABl KOJEOAHUN HMCXOTHOMN
BEJIMYMHBI C aMIUTATYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.



[lepuog wu yacrota koneOanuid. I[lepmon manmbix CBOOOAHBIX KOJI€OaHUH
MaTeMaTHYecKoro MasiTHuka. llepmon cBOOOAHBIX KOJEOAHUN MPYKMHHOIO
MAasTHHKA.

[TonsiTue o 3aryxaroumux KojeOaHusAx. BeiHyxkneHHble koneOaHus. Pe3oHaHc.
PesonancHass kpuBas. BrusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: METPOHOM, YaCHI,
KayeJn, My3blKaJIbHblE€ HHCTPYMEHTHI, ceficMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnrogenne HE3aBUCUMOCTH NEPHUOJA MajbIX KOJEOAHHWM Ipy3a HA HUTH OT
aAMIUIUTYbI.

HccnenoBaHue 3aTyXamoIux KojJeOaHWN M 3aBUCUMOCTHU IE€pUOJia CBOOOIHBIX
KOJICOAHHI OT CONMPOTHUBIICHHUS.

HccnenoBanre KojeOaHWl TIpy3a Ha MAcCCUBHOM TMpYXHUHE C IEJIbIO
(dbopMupOBaHUA MTPEICTABICHUM 00 UeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SHEPTUH NP KoieOaHUIX Ipy3a Ha NpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuosa CBOOOAHBIX KOJEOAHWNH HUTSHOTO W IPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJla B X0JI€ KOJeOaHuil Ha yIpyroMm MmojBece.

N3yuyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIUX KOJIeOaHMi.

HccnenoBanre BIHYKACHHBIX KOJIEOaHUI.

Tema 2. dnekmpomazcHumHbsle KO1€OAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIC KOJeOaHUS B
ujeanbHOM KosiebareabHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsiaa
KOHJIEHCATOpa C aMIUIUTY/I0N CHIIBI TOKa B KOJIeOATeThHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B HUJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxaeHHbie
AJIEKTPOMATrHUTHBIC KOJICOAHUSI.

[lepemenHblii TOK. MOIIHOCT, MEPEMEHHOIO TOKA. AMIUIMTYJHOE U
NEUCTBYIOIIEE 3HAYCHHWE CHJIBI TOKA W HaNpsDKEHUS TP pa3indyHou  popme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CuHycoMaaIbHBI TEpEMEHHbIH TOK. Pe3ucTtop, KOHAEHCAaTOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHHYCOMAAIBHOIO IEPEMEHHOrO0 TOKa. Pe30HaHC TOKOB.
Pe3onaHC HanpsikeHUN.

WUneaneupliii  Tpanchopmarop. IlpousBoactBo, mnepenada U MOTpediieHUE
ANEKTPUYECKOUN SJHEPTUH.

DKOJIOTUYECKHE PUCKA MpPU TMPOU3BOJACTBE ANEKTposHepruu. KynbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTI0O TOKA, IMHUU JJIEKTpOonepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTb YacCTOThI CBOOOJHBIX KOJIEOAHUN OT MHIAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHyXI€HHbIE CUHYCOUJAIbHbBIE KOJICOaHMUSL.

Pe3ucrop, kaTymka THAYKTUBHOCTH ¥ KOHJIEHCATOP B LIENH IIEPEMEHHOIO TOKA.

Pe3onanc mnpu 1OCHENOBATENBHOM COCOWHEHUM PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MIPUHITUIT ACUCTBUS TpaHCPOopMaTopa.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKA 4YEpe3 IMOCIENOBATEIBbHO COECIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmtoienue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHM NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL.

MexaHnudeckue BOJHBI, YCIOBHUS HX pacmpocTtpaHeHus. I[lomepeunbie u
MPOJIOJIbHBIE BOJHBEL. [lepuon, CKOpOCTh pacmpocTpaHeHUs | JUIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTPaXKCHHE, TpEIOMIICHHE, HWHTeppepeHIus u
nudpaxims.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYIKAIOIICH CPEIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. YCJOBHS HM3IYYCHHUS DJIEKTPOMArHWTHBIX BOJIH.
B3anMHas oprieHTanus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHE, TTOJISpU3aIus,
uHTephepeHus u udpakiius.



[[Ixana >7€KTPOMArHUTHBIX BOJIH. [IpriMEHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEIBI.

TexHHUYecKHue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, pajap, paAuoONpHUEMHUK, TEIEBU30p, aHTeHHA, Tenaedon, CBYU-neusp,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmoienue oTpakeHus U NpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6monenue uatepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

AKyCTHYECKUIN PE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HaGmtoieHue cBsI3u IPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOH U
4acTOTOM KOJieOaHU.

HccnenoBanue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXKEHHUE, MPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpEeHIIHS.

O6HapyxeHue nH(PpPaKpacHOTO U yIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacIpoCTpaHEHNWE CBETAa B OJAHOPOAHOM cpene. Jlyu cBera.
To4yeyHbIl1 HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUsi cBera. [locTpoeHue uzoOpakeHUN B
iockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI MpEIOMIICHUSI CBeTa. AOCOJIIOTHBIN TMOKa3aTelb
npesiomieHuss. OTHOCUTENBHBIN MOKa3aTeslb npesioMieHus. [I0CTOSHCTBO 4acTOTHI
CBETa U COOTHOILUEHHUE JJIMH BOJH IIPU MEPEXO0/I€ MOHOXPOMATHYECKOIO CBETA YEPE3
IPaHHUILly pa3zelia JByX ONTUYECKUX CPEN.

Xop nyueii B nmpusme. Jucnepcus cBera. CnoxxkHblii cocTaB 6enoro csera. L{ser.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbI yroja MOJIHOTO BHYTPEHHETO
OTpaKEHUS.

Cobuparomie u paccenBaroiye JUH3bl. ToHKas nuH3a. POKYCHOE PacCcTOsSHUE
U ONTHYECKas CUja TOHKOW JIMH3bL. 3aBUCUMOCTh (DOKYCHOT'O pPAcCTOSTHUSI TOHKOMH
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEILHOTO TTOKA3aTels MPETOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHUE, JaBAEMOE JIMH30U.



Xoa ny4a, OpOLIEANIErO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300paKeHUM TOUYKH M OTpe3ka IPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspematomasi cnoco6HocTh. ['71a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOUHUKHU. Y CJIOBUS
HAOJIOICHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHUHE OT JABYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kitaccuuecknx HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. JudpakunonHas pemérka. Y cloBue HaOMIOACHNS TTIaBHBIX
MaKCUMyMOB TIpU TaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JUPPAKIIMOHHYIO
pPEIIETKY.

[Tonspr3anus ceera.

TexHuyeckue yCTPOMCTBA M TEXHOJOTWYECKHE MPOLECCHL: OYKH, JIyIa,
NepucKon, QoTroamnmnapar, MHKPOCKOIN, MPOECKIMOHHBIA ammapaTr, MHPOCBETICHUE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKklIMOHHAs pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHoro BHyTPEHHETo OTpakeHus. Mozelb CBETOBOJA.

HccenenoBanye X01a CBETOBBIX ITYYKOB 4€pe3 IUIOCKONAPAJUIEIbHYIO IUIACTUHY
U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenu Mukpockona, TeJIeCKona.

HaOmronenune natepdepeHinu ceera.

Habmoienue 1BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium crera.

N3yyenue nuppakinOHHON pEeIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

Habmronenue nossipusanuu cBera.

[IpumeHeHne noJIIpOUI0B ISl U3YYEHHSI MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

W3mepeHne nokazaress NpesioMJIEHNs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCCTOSIHUS OT BelllecTBa (Ha mpumepe
JKUJIKUX JIMH3).

N3mepenrie POKyCHOTO pacCCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenune n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHE TEIECKONUYECKUX CUCTEM.



Habmonenue nudpakiuu, MHTEpPEPEeHLIUN U TOISIPU3ALUU CBETA.

M3y4yeHue noysipu3anyu CBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH INUAJIEKTPHUKA.

N3ydeHnne uaTeppepeHIM 1a3epHOro U3ITyUEHUs Ha JIBYX LIEIIAX.

Habmronenue nucnepcuu.

Habmonenue u uccienoBanue nuppakiimoOHHOTO CIEKTpA.

N3Mepenue I1nrHbI CBETOBOUM BOJIHBI.

[TosryueHue cnekTpa M3JIy4E€HHs CBETOAMOAA NPU NOMOIIM TU(PaKIUOHHON
PEIIETKMU.

Pa3znes 6. OcHOBBI cieHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIAaCCUYECKOW MexaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO# nHTepBall. [IpeobpazoBanus Jlopenna. YcinoBue
OPUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BpPEMEHH U
COKpAIIEHUE JIJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13p MacChl ¢ SHEPIUEW U HMITYJIbCOM PEIATUBUCTCKOM YaCTHUILBI. DHEPIUs
IIOKOS.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIIyTHUKOBBIE
MPUEMHHKH, YCKOPUTEH 3aPSKEHHBIX YACTHLL.

VY4yeHn4ecKkui FKCIIEPUMEHT, JIa0OpATOPHBIE PAOOTHI, MPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PENATUBUCTCKUX YacTull (1o gororpadpusim
TPEKOB 3aPSKEHHBIX YACTUL B MArHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemiIoOBOe W3NydeHHE (M3ITydeHHE a0CONIIOTHO YEPHOTO Tea).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotordpdexr. Onwpitel A. I'. CroneroBa. 3akoHbl GoTodddekra. YpaBHeHUE
OunmreHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBieHue cBeTa (B 4aCTHOCTH, JaBJICHHUE CBETa Ha aOCOJIOTHO MOTJIOLIAIOIIYIO
1 a0COJIIOTHO OTpaxaronryro noBepxHocts). OmbiTel [1. H. JIebenena.

BosiHoBble cBolicTBa yacTull. BomHbl ae bponns. lnuHa BonHbl e bpounsa u
pa3Mepbl 00JIaCTH JIOKATU3alUU ABMOXKYIIEHCS yacTulbl. KopmycKysipHO-BOJIHOBOM
nyanusMm. Jludpakius 351eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka wumepeHuit B mukpomupe. COOTHONICHUS HEOMpPenenEHHOCTEH
['eitzendepra.

TexHuueckrue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOLECCHI: CIIEKTPOMETP,
dboTosneMEHT, (POTOAATUMK, TYHHEJbHBIH MMKPOCKOIN, COJIHEYHas Oarapes,
CBETOAMO/.



Hemoncmpayuu.

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBIICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Hccnenosanue potopesucropa.

N3mepenne noctosiaHOM [Imanka Ha ocHOBE uccnenoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO OT HAIIPSKEHUS.

Tema 2. Dusuka amoma.

OneITEl 1O HCCIENOBAaHUIO CTpoeHUs aroMma. [lmaHerapHas Mozenb aToma
Pezepdopaa.

[Toctynatel bopa. U3nydyenne u norynouieHue (GOTOHOB MPHU MEPEXO/IE aToMa C
OJTHOTO YPOBHS SHEPIUH HA IPYTOM.

Bune! ciektpoB. CriekTp ypOBHEN SHEPTHH aTOMa BOAOPO/IA.

CrioHTaHHOE U BBIHYXJICHHOE U3JIydeHHE cBeTa. Jlazep.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HabGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpoMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

Hab6nronenue uHeyaToro CexTpa.

HccenenoBanne CHeKTpa pa3pe’EeHHOIO0 aTOMAapHOrO BOJAOPOAA W HU3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens snpa ['eitsenOepra—lBanenko. 3apsig siapa. MaccoBoe
yucio saapa. M30Tomsl.

PanuoaktuBHOCTh. Aunbda-pacnan. OJIEKTPOHHBIA W TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaAMOAaKTUBHOIO pacnajga. PaanoakTWBHBIE HW30TONBI B IMPUPOJIE.
CBoiicTBa HMOHUM3HMPYIOLIErO U3Jy4YeHHs. BiMsHHE paguOaKTUBHOCTH Ha IKUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuinbl. Jlepekt Macchol siapa.



Anepubie peakuu. Jlenenne u cuaTe3 saep. SAnepueie peaktopsl. [Ipodremsr
YOPaBISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHS
AJIEPHOM SHEPrETUKH.

Mertozasl perucTpalvy U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHJaMEHTAIbHBIE  B3aUMOJCHCTBUA. bapHOHBI, ME30HBI H  JICOTOHBI.
[Ipencrasnenne o CtangaptHoit Mmoaenu. KBapk-TitooHHas MOJEb aApOHOB.

®usuka 3a npeaenamu CraHmapTHol mopaenu. TéMHass MaTepuss U TEMHas
SHEPrUsl.

EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHn4eCcKre yCTpOWCTBA M TEXHOJIOTUYECKHE IPOLECCHI: TO3UMETP, Kamepa
BunbcoHna, siiepHbIil peakTop, TEPMOSACPHBI peakTop, aTOMHas 60MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

UccnenoBanue painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpOHOMHHM. lIpukiiamHOe M MHPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpumMeHUMOCTh 3aKOHOB (DU3UKU MJI1  OOBSICHEHUS] TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Meroael  acTpoHOMHUYECKHMX ucciaeqoBaHuil. COBpPEMEHHbIE ONTHYECKHUE
TEJIECKOIIBI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3BEé3gnoro Heba. Co3Be3aus, sSpKUe 3BE3BI, IUIAHETHI, UX BUIAUMOE
JIBI>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J[MarpamMma «CHEKTpajIbHBINA Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOW TMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JIJISI 3BE3]1 TJIABHOM MOCIIEI0BATEILHOCTU. BHYTpeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKACHUU U 3BoJonuu CoiHua U 3BE3.
DTanbl KU3HU 3BE3I.

Mneunsiii Ilyte — nHama [amaktuka. Ilonoxenuwe w aBmxenue ConHioa B
INanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE ABIPHI B sIpax
rajakTHK.

Bcenennas. Pacmmipenne Bceenennoit. 3akon Xa606ma. PasOeranme rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.



Habmionenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TJIA30M C HCMOJIb30BAaHUEM
KOMIIBIOTEPHBIX IPUIIOKEHUH JUIsl ONPEAETICHUS MOJI0XKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be31us1 CEeBEPHOIO MOIYIIAPUs U IPKUE 3BE3BIL.

HabGmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTICHHUN.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 n3mMepeHust (U3MUECKUX BEIMYUH C UCTOJIH30BAHUEM aHAJIOTOBBIX U
IU(QPOBBIX H3MEPUTENIBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEJIBHBIE MOTPEIIHOCTH U3MEPEHHM (PU3MYECKUX BEITUYHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHHE  KOCBEHHBIX  W3MEPEHUM,  HCCIECIOBAHMM  3aBUCHUMOCTEMN
¢u3nyecKkux BENWYHMH, MPOBEpPKa NPEIOKEHHBIX TUnote3 (BbIOOp U3 pabdor,
OINKCAaHHBIX B TEMAaTHUECKUX pa3fiesiax «YUEeHUUYECKUI AKCIIEPUMEHT, TJa00paToOpHbIE
paboThI, MPAKTUKYM).

Oo6o01maoIee MOBTOPEHUE.

O0o0uieHne M cucTeMatu3alusl COoAepKaHus pas3iesioB Kypca «MexaHukay,
«MonekynspHas QU3UKa U TEPMOJUHAMUKAY, «DJIEKTpoauHamMuKay, «Konebanus u
BOJIHBI», «OCHOBBI CHIEIUAIIBHON TEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBas pU3MKay,
«DJIEMEHTBI aCTPOHOMMHU U aCTPOPUZUKID.

Ponr ¢u3uku u  acTpOHOMHMHM B HSKOHOMMYECKOH, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AESTENbHOCTU YeJIOBEKa, POJIb U MECTO (DU3UKH U
aCTPOHOMHUM B COBPEMEHHOM HAy4YHOW KApTUHE MUpPA, 3HAYEHHE OINMCATEJIbHOM,
CUCTEMATU3UPYIOIIEH, OOBICHUTETFHON M MPOTHOCTHYECKOW (PYHKIUN (pu3nyeckom
TEOPHUH, POJb PU3HUECKOW TEOpUU B (DOPMUPOBAHUH MPEACTABICHUN O (PU3NUECKON
KapTUHE MUpPa, MECTO (PU3NYECKOW KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢pusuku yriayO0iaéHHoro ypoBHs B 11 kinacce ocymiecTBisiercs ¢
y4E€TOM COAEpKATENbHBIX MEXIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie nonamus, c6A3aHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HanuA: SIBICHUE, HAy4YHbIH (akT, TUMoTe3a, (U3NUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOJIOJEHHE, OKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTENIbHbIE TPUOOPHI, I poBas 1adopaTopusl.

Mamemamuka: pelIeHHWE CHCTEMbl ypaBHEHUH. TpHUrOHOMETPUYECKHE
(GYHKIIUM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpPBI M UX NPOEKIMH HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanbie snemMeHTapHbIX (yHkiui. [lpu3Haku 1OHOOMS TPEYTrOJIBLHUKOB,
ompeiesIeHne IOMIAaU TIOCKUX GUryp u oobéMa Tel.

Buonocus: »>nextpuyeckue SIBICHUS B JKMBOM TNpUpOJE, KoJieOaTelbHbIE
JNBWKEHUS B JKUBOM TIpUPOJE, DSKOJOTMYECKHME PUCKH IIPU IMPOU3BOJCTBE



AIIEKTPOPHEPIHH,  HJIEKTPOMArHUTHOE  3arps3HEHHE  OKpY’XKalolled  cpensl,
yIBTPa3BYKOBas IMAarHOCTUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPHPO/IE.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKast CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIIN3.

TI'eozpaghusa: MarHuTHBIE TIONIOCA 3€MIIH, 3aJI€KU MarHUTHBIX Py, POTOChEMKa
3eMHOM MTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, DJEKTPOMArHUTOB,
ANIEKTpOABHUraTeNlb SIKOOH, TeHepaTtop MEepPeMEHHOr0 TOKa, WHAYKIMOHHAs IIeub,
JUHUM 3JIEKTponepeaay, 3JeKTPOJBUraTellb, pajap, paguonpuEéMHHUK, TEIEBU30D,
antenHa, TtenegoH, CBY-meub, ynbTpa3BykoBas JHMAarHOCTUKAa B TEXHUKE,
NPOEKIMOHHBIN amnmapaT, BOJIOKOHHAsl ONTHKa, COJMHEYHas Oarapesi, CITyTHUKOBBIE
NPUEMHUKH, IEPHAsE SHEPTETHKA U SKOJIOTMYECKHE aCIIEKThl €€ Pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUSI yueOHOro npeamera «Du3nKa» T0IKHbBI
OoTpaxkaTb TOTOBHOCTb UM  CIOCOOHOCTH OOyYaromuxcsi PYyKOBOJCTBOBATHCS
chOPMHPOBAHHON BHYTPCHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTALIMN,  TO3UTHUBHBIX  BHYTPEHHHX  yOEXJCHUN,  COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSM POCCHUKMCKOr0 OOIIECTBA, PAaCIIMPEHUE KUZHEHHOIO
ONbITA W OIbITA JEATEIBHOCTH B MPOLIECCE PEANN3alMU OCHOBHBIX HANPABICHUMN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e c(hOpMUPOBAHHOCTh T'PAKAAHCKON MO3ZHUIMHK 00yYaromerocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e IPUHATHE TPATULUOHHBIX OOLICUETIOBEUECKUX TyMAHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTHb BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPaXJAHCKOTO
oOllecTBa, ydyacTBOBaTb B  CaMOYIpaBJI€HUM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e yYMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMH B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOUW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUNCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, TOCTHMKEHHUSIM
POCCHICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIOCOOHOCTh OLIEHHWBATh CUTYallMI0O U MPUHUMATh OCO3HAHHbBIC PELICHMUS,
OPUEHTUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYayIIETO.

3CTETHYECKOr0 BOCIIUTAHUA:

e JCTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyero pu3nyeckoil Hayke.



TPYA0BOTr0 BOCIIUTAHUS:

UHTEpEC K pa3iuuHbiM cdepaMm NpodecCHOHATBHON NEATEIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (DU3MKOW M TEXHUKOW, YMEHHE COBEpLIATh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun U peann3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC
IUIaHBL;

TOTOBHOCTh U CLIOCOOHOCTBH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1acTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

chOpPMHPOBAHHOCTh JKOJIOTHYECKON KYyJIbTYphbl, OCO3HAHUE TJIOOAIBHOTO
XapaKTepa SKOJIOTUYECKUX MPoOIieM;

IUIAHUPOBAHME W OCYIIECTBJICHUE JEHCTBUI B OKpyXalolled cpelne Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA;

pacuUIMpeHre OIbITa JEATEIBHOCTH HYKOJIOTUYECKOW HampaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHWE I[IEHHOCTH HAYYHOW JI€ATEIbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydeHUs: (U3UKU OCYIIECTBIATh MPOCKTHYI0 U HCCIEI0BATEILCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpPMYIUPOBaTH W aKTyaJu3UupoBaTh  Mpobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEJIH JESITEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHXKECHUS,

BBISBIIATH  3aKOHOMEPHOCTH W IPOTUBOpPEUHMS B  PACCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUIAH pEHICHUs MPOOJEMbI ¢ YUETOM aHalIM3a MMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B  JIESITEIBbHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBIONHATH pabOTy B  YCIOBUSAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.



Ba3oBble ucciieqoBaTe/IbCKue AeCTBHA .

BJIQ/IETh HAYyYHON TEPMUHOJOTUEH, KIIOUYEBBIMU MOHITHSIMH M METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMU Y4EOHO-HCCIEA0BATEIBCKON M TPOEKTHOM AESITENbHOCTU
B oOnactu (U3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB PEUICHHUs 33/1a4 (PU3MYECKOrO COAEp KaHUs, TPUMEHEHHIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

BJAQJ€Th BHUJAMHU JCSATEIBHOCTH 10 TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpEeTalNy, MPEoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUYHBIX Y4eOHBIX
CUTyallUsiX, B TOM 4YHUCIIE TMPH CO3JAaHUM YYEOHBIX TPOEKTOB B OO0JIACTH
bu3uKy;

BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaIM3UpPOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€  pelieHHs,, HaxXOAWTh apryMEeHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUN, 3aJaBaTh MapaMEeTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBAaTh IMOJIYYEHHBIE B XOJE pEHICHUA 3aJadud pe3yJbTaThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIHpPOBaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOMN
NESITEIbBHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCHTh 3HaHWs TO (u3MKe B MPAKTUYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HAaBBIKAMU MOJIY4YeHUs] MH(POpMaluu (PU3NUECKOrO COACpKAHUS U3
MCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh MOUCK, aHAJIU3,
CHUCTEMAaTH3alMI0 M WHTEpIpeTanui0 WHPOPMAIMU PA3TUYHBIX BUIOB U
dbopm npeacTaBiIeHuUs;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX H  KOMMYHHKAIIMOHHBIX
TEXHOJOTMM B  pEUICHHMM  KOTHUTHBHBIX, = KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJlad C COONIIOZIGHMEM TpeOOBaHUM SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHHs, TPABOBBIX W
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH,



CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUsA B PA3NIMUYHBIX (opmarax ¢
yu€TOM Ha3zHadeHHs HMHPOPMAIMM U I1EJIEBOW ayAUTOpPHUM, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3AIIH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

OCYILECTBIATh OOIEHWE Ha Yypokax (U3MKM U BO BHEYpPOUYHOU
NEATEIbHOCTH;

pacno3HaBaTh MNPEANOCBUIKA KOH(DJIMKTHBIX CUTyallUd M CMSI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOXO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCIOJIb30BaTh NIPEUMYINECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
padoThI;

BBIOMPATh TEMATUKY U METOIbl COBMECTHBIX JEHUCTBHA C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaKJI0I0 YJI€HA KOJIJICKTUBA;

IIPUHUMATh LEJIA COBMECTHOW  JIEATEIBbHOCTH, OPraHU30BbIBATH W
KOOPJIUHUPOBATH JEHUCTBUS IO €€ JOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenenarTh poju ¢ y4ETOM MHEHHM YYaCTHHKOB, OOCYKJIaTh Pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIAJa M KAXKIOIO0 YYaCTHHKAa KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTtb HOBBIE IPOEKTHI, OLECHHWBATh WAECH C TMO3ULUAH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEILHOCTh B 00JIaCTH
GU3UKKM U aCTPOHOMHH, BBISBISTH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a]1a4M;

CaMOCTOSATENILHO COCTaBIIATh IUIAH PEIICHUS PACYETHBIX M KauyeCTBEHHBIX
3a/a4, TIaH BBITIOJIHCHUS TPAKTHYCCKON pPabOThl C y4ETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEMTOYTCHHI;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTh 3a PCIIICHHUC;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



e crnocoOcTBOBaTh (OPMUPOBAHUIO U TPOSABICHUIO JPYAUIMU B 0O0JACTH
(¢u3MKYM, TOCTOSHHO TMOBBIMIATH CBOW OOPAa30BATENBHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e J1aBaTh OLEHKY HOBBIM CHUTYAaIlUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

e BIAJCTh HAaBbIKAMH I[IO3HABATEIbHOM  pediIeKcMu Kak  OCO3HaHUs
COBEPILIAEMBIX JEUCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIOJb30BaTh MPUEMBI pedIeKCUH JIJIsl OLIEHKH CUTYalluH, BIOOpA BEPHOTO
peleHus;

e yMEThb OIICHMBAaThb PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHHS IO HX
CHU)KEHMUIO;

e IIPUHUMATh MOTHBBI M apryMEHThl JPYI'MX IPH aHaIU3€ pe3ybTaTOB
NEATEIbHOCTH;

e TMPUHUMATH €051, TOHNUMAs CBOM HETOCTAaTKH U JOCTOUHCTBA;

e IMPUHUMATh MOTHUBBI M apPryMEHThl JPYIMX NpH aHaJIW3€ pe3yIbTaToB
NEeSATEIbHOCTH;

e IIpHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKH.

B mnponecce AOCTHKEHHs JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS IPOrpaMMBbl IIO
dbuzuke 79 ypoBHSA cpeAHero oOmero o0pa3oBaHHS Y  OOy4YaroUIUXcCs

COBEPIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, IPEIOoJIararoIIHi
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHUS, BKJTIOYAFOIIETO CTIIOCOOHOCTH MTOHUMATh CBOE

HYMOLIMOHAJIBHOE COCTOSIHWE, BUAETHb HANPABIICHUS DPAa3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUsA, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHME, CIOCOOHOCTh aJalTUPOBATHCA K
HMOLIMOHAIBHBIM HM3MEHEHUSIM M TPOSIBISATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHMBAILIMH, BKIIFOYAIOLIECH CTPEMIICHHE K JOCTHKCHUIO LIEJIN U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEWCTBOBAaTb, HCXOIS W3
CBOMX BO3MO>KHOCTEH;

e HMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh IMOLMOHAIEHOE COCTOSIHUE
JIpYTUX, YUYUTBIBATh €ro MpPH OCYILIECTBIECHUU OOILIEHHUS, CIHOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

e COLMANBHBIX  HABBIKOB,  BKJIOYAIONIMX  CIIOCOOHOCTh  BBICTPaMBATH
OTHOILIEHUSI C JAPYTUMHU JIOAbMH, 3a00THTHCS, MpPOSABIATH HUHTEPEC U
paspemiaTh KOH(QIUKTHI.






[TPEAMETHBIE PE3VJIbTATDI

K xonity o0yuenust B 10 knacce npeqMeTHbIE pe3yNbTaThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh  poJib  (U3MKM B DKOHOMHUYECKOH,  TEXHOJOTMYECKOM,
AKOJIOTHYECKOM, COIMATBPHOM U ATHYECKON cepax AESITCIHPHOCTH YeIIOBEKa,
pOJIb U MECTO (PM3UKH B COBPEMECHHOW HAyYHOW KapTHHE MHpA, 3HAYCHUE
OIMKCATENIbHOM, CUCTEMATU3UPYIOIIEH, 0ObSICHUTEIbHON U TPOTHOCTHYECKON
byHKuM (HU3NYIECKON TEOpUM — MEXaHHUKH, MOJEKYJSIPHOM (QU3HKU U
TEPMOJUHAMHKH, poib  (pu3udeckoir  Teopun B (PopMUpPOBaAHUHU
IpeCTaBICHUN 0 (PU3NUECKON KapTHHE MHUPA;

pasinyaTh YCIOBUS IPUMEHUMOCTH MOJENEH (PU3NYECKUX Tell U MPOLECCOB
(siBIEHUMIT): WHEpIMAIbHAS CUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TEIO,
MaTepuaibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE TMajcHHE,
abcoytoTHO ympyras Jaedopmaiiusi, aOCOMIOTHO yOpyroe W aOCOJIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHs, MOJEIM Tras3a, JKAJKOCTM H  TBEPIOTO
(KpUCTAIITUYECKOTO) Tela, UACAIbHBINA ra3, TOYCHHBIA 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh YCJiOBHS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, TMOHHMMAaTh BCEOOIIMM XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB M
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH MEXAaHWYECKHE TPOIECChl U  SBJICHUS,
UCIIOJIb3Ys] OCHOBHBIC TOJIOKEHUS M 3aKOHBI MEXaHUKU (OTHOCHUTEIHHOCTH
MEXaHUUYECKOTO JBIKECHUS, (OPMYJIbI KUHEMATUKH PaBHOYCKOPEHHOIO
JBIKEHUA, TpeoOpasoBaHus ['amuies s CKOPOCTH M IMEepeMelIeHus,
3aKOHbI Hpl0TOHA, MPUHIIMI OTHOCUTENIBHOCTH ["anuiesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCa U MEXAaHUYECKON 3HEPTUHU, CBSI3b
paboThI CHJIBI C UBMEHEHHEM MEXaHHYECKOW YHEPIHH, YCIOBHS PaBHOBECHS
TBEPJOrO Teja), MPU ITOM HCIOJIH30BATh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS TMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB:
npeoOpazoBanuii ["anumesi, BTOporo u TpeThero 3akoHoB HproToHa, 3aKOHOB
COXpPaHEHHUS UMITYJIbCa U MEXAHUYECKOW SHEpPruu, 3aKOHAa BCEMHUPHOTO
TATOTEHUS;

aHAJM3UPOBATh U OOBSICHSATH TEIUIOBBIC IMPOIECCHI U SBJICHUS, HCIOJIB3YS
ocHoBHble TonokeHUsT MKT u  3akoHbl MOJeKyynspHOHM (U3UKA U
TEPMOJMHAMHUKUA  (CBA3b JIaBJICHUS MACAJIBHOTO Tra3a CcoO CpeaHei
KMHETUYECKOW DSHEPTUEN TEIUIOBOTO JBHXKEHHS M KOHLIEHTPALUHUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEAHEN KUHETUYECKOU
DHEPruel TEIIOBOr0 JBMKEHHUSI €r0 YacTHIl, CBSI3b JaBJIEHUS HJEaTbHOIO



raza C KOHLEHTpauued MOJEKYyJl H €ro TeMIEepaTypoil, YpaBHEHHE
MenneneeBa—Knanepona, TmepBbId  3aKOH  TEPMOJWHAMHUKH, 3aKOH
COXpPaHEHHUs! PHEPruu B TEIUIOBBIX MIPOLECCAX), MPU 3TOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBHS MPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIN3UPOBATh U OOBACHATH JIEKTPUUECKUE SABJICHUS, UCIIOJIb3YSl OCHOBHbBIE
NOJIOKEHUSI M 3aKOHbl  3JIEKTPOJAMHAMHMKMA  (3aKOH  COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UATBHOCTD
IEKTPOCTATUYECKOTO MOJISA, TPUHIMUI CYTIEPIIO3ULIUN IIEKTPUUECKUX TOJIEH,
IIPY 3TOM YKa3blBas YCJIOBHMS NPHUMEHMMOCTH 3akoHa KyioHa, a Takxke
IIPAaKTUYECKHA BAJKHBIE COOTHOILIEHUS: 3aKOHBI OMa I ydacTKa Lenu U I
3AMKHYTOM JJIEKTpUYECKOW 1enu, 3akoH JDxoyma—JleHma, mnpasuna
Kupxroda, 3axonsl @apanes i 3JI€KTpoau3a);

ONHUCHIBaTh (PU3MUECKUE TPOLECCHl U SIBICHMS, MCHOJIb3Ys] BEITUYMHBIL:
NIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIa,
MOMEHT CWJIbI, JaBJI€HUE, MOTEHUUAIbHAS SHEPTUsl, KUHETUYECKAsl SHEPrus,
MEXaHU4ecKasi PHeprusi, padoTa CHJIbI, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSKECTH, CHJIa YNPYrOCTH, CHJIA TPEHHUS, MOLIHOCTb, HHEPIUsd
B3aUMOZEHCTBUS Tena ¢ 3eMiEN BOMU3M €€ MOBEPXHOCTH, SHEPTHs YIPYTron
nedopMaui MPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCONIIOTHAsI TeMIleparypa
Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS DSHEPIUs HJI€aIbHOTO
OJIHOATOMHOIO Ta3a, paboTa HJeaJbHOr0 ra3a, OTHOCHTENIbHAs BIAXXKHOCTb
Bo3nyxa, KIIJl waeasbHOro TEIUIOBOIO IBUTATENSA; JJIEKTPUUYECKOE TMOJIE,
HaIPSHKEHHOCTD  AJIEKTPUYECKOr0 IOJISI, HANPSOHKEHHOCTH IOJISI TOYEYHOTO
3apsa WM 3apsDKEHHOIO Iapa B BaKyyMe€ M B JUAJIEKTPUKE, MMOTEHLMA
AIEKTPOCTATUYECKOTO TMOJs, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBHKYILAS
CWJIa, CUJIa TOKA, HAINpPSKEHUE, MOIIHOCTh TOKa, 3JEKTpUYecKas EMKOCTb
IJIOCKOTO KOHJIEHCaTopa, COIPOTHUBIICHUE ydyacTka  Lenu C
NIOCJIEIOBATEIbHBIM U MApaJUIEIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPIUs
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa,;

OOBSACHATh OCOOEHHOCTU MPOTEKAaHUA (PU3NUYECKUX SBJICHHUI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JIBM)KEHHME YaCTHUIl BEIECTBA, TEIIOBOE PaBHOBECHE,
OpoyHOBCKOe nBIKeHUe, nuddys3us, ucnapeHne, KUIMeHUEe U KOHICHCAIIHS,
IUIABJICHUE W KPHUCTAJUIM3alMs, HANpPaBJICHHOCTh  TEILIONEpPEIayH,
AIEKTpU3aLMs Tel, HSKBUIOTEHIUAIBLHOCTh IMOBEPXHOCTH 3apsHKEHHOTO
MIPOBOJIHUKA;

IPOBOAUTH UCCIEIOBAaHUE 3aBUCHMOCTH OAHOW (DU3MUECKON BEIMUYMHBI OT
JIPYroi ¢ MUCIOJIb30BAHUEM IPSMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpPOBaThb  pe3ydbTaThl  MOJYyYEHHOM  3aBUCUMOCTHU



bu3nUecKuX BEJIMYMH B BHJIE Tpa@uKoB ¢ Y4€TOM aOCONIOTHBIX
MOTPENTHOCTEN U3MEPEHHM, JIEaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIC W3MEPEHHs] (U3MUECKUX BEIWYWH, TPHU OSTOM
BBEIOMPATh ONTHMAJIGHBIA METOJ] W3MEPEHHsI, OIICHHBATh a0COJIOTHBIC
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON THUIOTE3bl: TJIaHUPOBATH
AKCIIEPUMEHT, COOHMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yJbTaThl M JENaTh BBIBOJ O CTAaTyce MPEII0KESHHON
TUIOTE3bI;

coOJII01aTh MpaBuja OE30MacHOrO TpyJa MpH MPOBEIEHUU UCCIEIOBAaHUN B
paMKax y4e0HOTO AKCIIEPUMEHTA, PaKTUKyMa u y4eOHO-
HCCIICIOBATENIbCKOM M TMPOEKTHOW JEATENIBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHOM MW HESBHO 3aJIaHHOMN
bu3nYecKoil MOJIeNbI0: HAa OCHOBAaHUM aHajiu3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (PU3UUECKOI MOJIENH, OTBEYAIOIIEH TpeOOBaHUAM 3aa4H, IPUMEHSITh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (U3UIECKUX TEOPUN TIPH
WCITOJIb30BAaHUM MAaTEMAaTHUYECKHMX METOJOB PEIICHHs 3a71ad, MPOBOIUTH
pacy€Thl HA OCHOBAaHUHM UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATH PE3YIbTaThl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM MOITYUEHHBIX PE3YJIbTATOB;
peraTh KaueCTBEHHBIC 3a71a4M, TPEOYIONTHe MPUMEHECHNUS 3HAHUHA U3 Pa3HBIX
pasnenoB Kypca (GU3HNKH, a TAK)KE WHTETPAIlUN 3HAHUH U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJIa: BBICTPAWBATh JIOTHYECKYIO  IIETIOYKY
pacCyXJIeHUi C OMOpOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue ABIICHUS,

WCIIOJIB30BaTh TEOPETUYECKHE 3HAHUA I OOBSICHCHHS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUICCKUX YCTPONCTB H
TEXHOJIOTUYECKHX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE MTPOIIECCOB OKPYXkKAIOIMIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

aHAM3UPOBATh M OIICHWBATH IOCJIEICTBHS OBITOBOM M TPOW3BOJICTBEHHOU
NEATETLHOCTH 4YEJOBEKa, CBS3aHHOW C (U3UYECKUMHU TMPOILECCAMH, C
MO3UIIMNA DKOJIOTUYECKONW O€30MaCHOCTH, MPEACTABICHUN O PAIlMOHATEHOM
MIPUPOOIIOIL30BAHUM, a TaKXKE Pa3yMHOM HCIIOIb30BAHUN JIOCTHIKCHUI
HAyKH M TEXHOJOTHUM JIJIs TaJbHEUIIIETO pa3BUTHS YEIOBEYECKOTO OOIIECTBA;
MPUMEHSTh Pa3IMYHbIE CIHOCOOBI paboOThl ¢ WHpOpMaNKe (U3NIECKOro
CONIEp)KaHUsI C  WCIOJNB30BAHMEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX
TEXHOJIOTWIA, TPU ITOM HCIOJIH30BATh COBpPEMEHHBIE WH(GOPMAIIMOHHbBIE



TEXHOJIOTHH IS IOUCKA, IEpepabO0TKH U MPEIbsIBICHUS Y4eOHOH 1 HAYIHO-
NOMyJIsipHOW  WH(OpPMAIUK,  CTPYKTYPUPOBAHHUS W  WHTEPIPETAIHNH
uHOpMAIMKU, TMOJIYYEHHONM W3 pPa3IMYHBIX HWCTOYHHUKOB, KPHUTHUECKH
aHAJIM3UPOBATh MOIy4aeMyl0 HHPOPMAIUIO U OLEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIONINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a MCTOYHHKA
nHpopManuy;

TIPOSIBIISIT OpraHU3alMOHHBIC U MI03HABATEILHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHWW B IMPOIIECCE BHITTOJHCHUS
NIPOEKTHBIX U Y4eOHO-HCCIIET0BATEIbCKUX PaboT;

paboTaTh B TpynIe ¢ HCHOJHEHHEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBLHO PACTIPEICNIATh NESTEIBHOCTh B
HECTAaHIAPTHBIX CHUTYyalMsAX, aJCKBATHO OICHWBATh BKJIQJ KaXIOTO W3
YY9aCTHHKOB TPYIIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIEMBI,

MPOSIBJISITh MOTUBALIMIO K Oyayiied mpodeccHoHambHOM JesSTeNbHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K xonity ooyuenust B 11 knacce npeaMeTHbIE PE3yNIbTaThl HA YTIyOJIEHHOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIM:

NOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOIMUECKOH, COLMaTbHON
U 3TUYECKOM cdepax AesTENbHOCTH YEJIOBEKa, pOJib U MeCTO (DU3UKU B
COBPEMEHHOW HAayYHOM KapTUHE MHpPA, POJIb ACTPOHOMHUHU B IMPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U JaJbHEHIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHUE OIHUCATEIbHOM, CHCTEeMATH3UPYIOIIEH, OOBSCHUTEIBLHOU W
MPOTHOCTUYECKON (PYHKUIMN (PU3MUECKON TEOopuM — IIIEKTPOJAUMHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHUTEIIbHOCTH, KBAHTOBOW (DM3HKH, pOJIb
¢usznueckoil Teopun B (OPMUPOBAHUM TMPEACTABICHUM O (U3UUECKOU
KapTUHE MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;

pasnuyaTh YCIOBUS IPUMEHUMOCTH MOENe (pU3NYecKux Tesl U MPOLECcCOB
(s1BJI€HUIT): OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IMOJIS,
rapMOHMYECKHE KojeOaHus, MaTeMaTUYeCKUH MasTHUK, HAeaJbHbINA
MPY>KUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, HICATbHBIN KOJIeOaTeIbHbBIN
KOHTYp, TOHKas JIMH3a, MOJEJEHW aTroMa, aTOMHOIO sApa U KBAHTOBOU
MOJENH CBETA;

paznuyaTth ycioBHS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TOHHMMAaTh BCEOOLIUI XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAIM3UPOBaTh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHMS,
UCIIOJB3Ysd OCHOBHBIE TIOJIOKEHHUSI M  3aKOHBl DJIEKTPOAUHAMUKH U



CIIEHHAIBHOM TEOpPUU OTHOCUTEIBHOCTH (3aKoH COXpaHECHUS
ANEKTPUYECKOTO  3apsnma, cuina Awmmepa, cuna JlopeHma, 3akoH
AIEKTPOMArHUTHOM MHAYKUMH, npaBuio Jlenua, cBsa3p I1C camouHAYKIIUU
B JJIEMEHTE 3JIEKTPUYECKOW LEMU CO CKOPOCTHhIO M3MEHEHHs CHJIbI TOKa,
MOCTYJIaThl CIIEIUATILHON TEOPUU OTHOCUTEIBHOCTH DIHINTEIHA);
aHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOLIECCHI U SIBJICHUS, HCHOIb3Ys
MOJIO’KEHUSI KBaHTOBOU (u3nku (ypaBHEHHE DWHINTEHHA A poTtodddekTa,
IEepBBIM W BTOPOM  TOCTyJarel bopa, DIpuUHOHAN  COOTHOLIEHUS
HeonpenenéHHocte ['eifsenOepra, 3aKOHBI COXpaHEHUsS 3apsIOBOIO U
MacCOBOT'0 YUCEJ U DHEPTUU B SJICPHBIX PEAKIUAX, 3AKOH PaIUOAKTHBHOIO
pacrmajna);

ONMKCHIBATh (DU3UUYECKUE NPOUECCHl U SBIEHUSA, HCIOJb3YySd BEIUYUHBI:
HaIpPsHKEHHOCTh  3JIEKTPUYECKOr0 MOJs, MOTEHUUANT 3JEKTPOCTATHUYECKOTO
MoJsl, Pa3HOCTh MOTEHIMAJIOB, SIEKTPOJABIKYIIASA CUJIA, HWHAYKIUS
MAarHuTHOTO TIOJSl, MAarHUTHBIM TIOTOK, cuWjia AMIiepa, WHAYKTUBHOCTb,
ANEKTPOJABMKYILAS CHJIa CAaMOMHAYKIMU, DSHEPrUsi MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJISITUBHUCTCKUN UMITYJIbC, TIOJIHASI SHEPI U], SHEPT U
MOKOSI CBOOOTHOM YaCTHUILIbI, SHEPTUS U UMITYJbC (POTOHA, MACCOBOE YUCIIO U
3apsij siApa, SHEPrUs CBSI3H SAPa;

OOBSICHSATH 0COOEHHOCTH MPOTEKAHUS buznuecKux SIBJICHUMU:
AIIEKTPOMArHUTHAs MHAYKIUS, CAMOMHAYKILHMS, PE30HAHC, MHTEPPEpEeHIIMS
BOJIH, Ju(dpakius, [AUCIEepCUs, I[OJHOE BHYTPEHHEE  OTpakKeHHeE,
dotornexrpuueckuit 3pdext (Ppororddexr), anbda- u Gera-pacmans suaep,
raMmma-u3iaydeHue sjaep, Gu3udeckrue MPUHIMIIBI CIIEKTPAIbHOTO aHaau3a |
paboTHI J1a3epa;

ONpENENATh HaNpaBlICHUE WHAYKIMM MAarHUTHOTO TOJIA MPOBOJAHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHnna;

CTPOUTH U300paxKeHHE, CO3/1aBaEMOE IJIOCKUM 3€pKajioM, TOHKOHM JINH30H, U
pacCUUTHIBATH €T0 XapaKTEPUCTHUKU;

IPUMEHATH OCHOBOIOJIAralolUIMe AaCTPOHOMUYECKHE TOHSTHUS, TEOPUU H
3aKOHBI JUIsl aHAIHU3a U 00BACHEHHS (PU3UUECKUX MPOIECCOB, MIPOUCXOIALINX
B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAxX, B MEXIaJaKTUUECKOW Cpeie; JBMKCHHS
HeOECHBIX TEJI, DBOJIIOLMH 3BE311 M BeeneHHoi;

MPOBOJUTh  HMCCJICIOBAHWE 3aBUCHUMOCTECH  (U3MYECKUX  BEIUYUH C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM, TpU OITOM KOHCTPYHUPOBATh
YCTaHOBKY,  (DUKCUpOBATh  PE3yJbTaThl  IOJYYEHHOH  3aBUCHMOCTHU
bu3MYeCKuX BEIUYMH B BHIE TpadukoB ¢ yu€ToM abCOITIOTHBIX
MOTPEIIHOCTEN U3MEPEHHU, JIeNIaTh BHIBOIBI [0 pe3yJIbTaTaM UCCIIEIOBAHMUS;



MPOBOJIUTh KOCBEHHBIE HW3MEPEHUS (PU3MUECKUX BEJIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIBHBIA METOJ] W3MEPEHHs], OLICHHBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI MO IMPOBEPKE MPEMIOKEHHOW T'MIOTE3bl: IUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHBIE PE3yIbTaThl M [I€JIaThb BBIBOJ O CTATyCE MPEII0KEHHOU
TUTIOTE3bL;

OMUCHIBATH METO/IbI MOJIyYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
cOOJII0JIaTh TMpaBuja OE30MacCHOTO TPyJa MPH MPOBEICHUU MCCICIOBAaHUN B
paMKax y4e0HOTO AKCIIEPUMEHTA, paKkTUKyMa u y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacu€THhlE 3aJayd C SBHO 33JaHHOM W HESIBHO 3aJ]aHHOM
dbu3nUeckoil MOJENbIO: HAa OCHOBAaHMM aHaM3a YCJIOBHUS BBIOMpATH
dbuznueckue MoJieNu, OTBEYalolIue TPeOOBAHUAM 3a]adyH, TMPUMEHSThH
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAaThl (PU3UUECKUX TEOPUN TIPH
UCIIOJIb30BAaHUM MAaTEMAaTHUYECKUX METOJOB pEIICHUs 3a7ad, MPOBOIUTH
pacy€Thl HA OCHOBAaHUHU UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATH METOABI PEHICHUS C YUYETOM MOJIYYEHHBIX PE3YJIbTATOB;
peraTh KaueCTBEHHbIC 3a]ja4M, TPeOYIONe MPUMEHEHUS 3HAHUM U3 Pa3HBIX
pa3zenoB Kypca (PpU3MKH, a TAKKE UHTErpalliy 3HaHUHI U3 IPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LMKJA: BBICTPAWBATh  JIOTHYECKYIO  LEMOYKY
pacCyXJIeHH C ONOpPOM Ha MW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABICHUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUA [UJII  OOBSICHEHHS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOJUTH MMPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B 00BSCHEHUE MPOLIECCOB OKPY’KAIOILLEr0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBaTh M OLICHUBATH IMOCJEICTBHUS OBITOBOM M MPOU3BOICTBEHHOMN
NEeATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW ¢ (U3MYECKUMHU MPOLIECCAMH, C
MO3UIMI 3KOJOTUYECKOW 0e30MacHOCTH, MPEACTaBICHUNA O PAallMOHAIBHOM
MPUPOJIONIONB30BAHUH, A TAKXKE PA3yMHOM MCIOJIb30BAHUU JTOCTUKEHUM
HayKH ¥ TEXHOJOTHUM JJIs aJbHEUIIEeT0 pa3BUTHS YEJIOBEUECKOI0 O0IIECTBa;
NPUMEHATh Pa3IM4Hble CHOCOOBI paboThl ¢ MHpOpMalKer QU3NUEecKoro
CONIEp)KaHUsI C  WCIIOJB30BAHMEM  COBPEMEHHBIX  MH(GOPMAIIMOHHBIX
TEXHOJIOTH, TPU OTOM HCIOJIH30BATh COBpPEMEHHBIE WH(GOPMAIIMOHHbBIE
TEXHOJIOTUH JIJISI TIOUCKA, IEPEPa0OTKH U MPEBbIBICHUS YICOHONW 1 HAyYHO-



nomyJsipHON ~ wWHGOpPMaMK, CTPYKTYPHPOBAaHUS W HWHTEPIpETalluu
uHOpMAIUKU, TMOJIYYEHHONM W3 pa3IMYHBIX HWCTOYHHUKOB, KPHUTHUYCCKH
aHAJIM3UPOBATh MOIy4aeMyl0 HHPOPMAIUIO U OLEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK ¥ Ha OCHOBE aHajM3a MCTOYHUKA
uHpopMauu;

MPOSIBIISITH OpTraHU3AIMOHHBIC u TI03HABATEIIbHEIC YMCHUSI
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHWW B IMPOIIECCE BHITIOJHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyHIe ¢ UCHOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBEHO PACIPENSsITh ACATCILHOCTh B
HECTAaHJIAPTHBIX CHUTYaIlUsAX, aJeKBaTHO OIICHWBATh BKJIAJ KaXKIOTO U3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBISITh MOTHBALMIO K Oyaymied mpodecCHOHaTbHON eATEIHhHOCTH TI0
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHUYECKOE IIJNTAHUPOBAHUE

10 KUIACC
N | KoJinuecTBo yacon ‘ DJIeKTPOHHBIE
. HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI (uudposbie)
n/n Bcero Kourpoabubie| IIpakTudeckue 00pa3oBaTebHbIE
padoTsI padoThI pecypesl
| Paznen 1. HAYUHBIA METOJI ITIO3HAHMS ITIPUPO/IbI ‘
. buomuoreka LIOK
1.1 Hayunsbiif MeTO/] MO3HAHUS TPUPOABI 6 https://m.edso0.ru/f16b68d7
| HWroro no pazgeny H 6 H ‘
| Pasen 2. MEXAHMKA |
bubmuoreka LIOK
21 Kunemaruia 10 ! https://m.edso00.ru/f16b68d7
bu6nunoreka IJOK
22 Jluramiuka 10 https://m.eds00.ru/f16b68d7
.. bubmuoreka LIOK
23 Cratuka Teépaoro TeNa > ! https://m.edsoo.ru/f16b68d7|
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 E;S;;T:é;i?ﬁ}:l 6b63d7
| HWroro no pasgeny H 35 H ‘
| Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA ‘
3.1 OCHOBBI MOJIEKYISIPHOKHHETHUECKON TEOPUHU 15 1 EII;ISSJ_I/I;I%T:J(S%?S/I; 6b68d7
3.2 Tepmoannamuka. TemnoBble MalIHBI 20 1 Egg?ﬁ;ﬁiﬁgﬁ}é 6b68d7
33 ArperatHblie cocTOsTHUS BerecTBa. Pa3oBbie 14 1 butmmoreka [IOK
' TEpEXObI https://m.edsoo.ru/f16b68d7,
| Uroro no pazaeny H 49 H ‘
| Paznen 4. JJEKTPOANHAMUKA ‘
| 4.1 H OJeKTpUYECKOe MOoJIE H 24 H 1 H H bubanoreka [JOK ‘
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4.2 [TocTOSIHHBIN ANEKTPUUECKUNA TOK 24 htlgg,]/l;l;T: é;i (])_[ r(3 /£16b68d7
bu6nmoreka IJOK

43 || Toxu B pasnHIHEIX Cpesiax 6 https://m.edsoo.ru/f16b68d7

| HWroro mo pasueny “ o4 H ‘

| Pasnen 5. ®U3MNYECKHIA IPAKTUKYM |
N bu6nunoreka IJOK

51 PH3AIECKHH PaKTHKYM 16 16 https://m.eds00.ru/f16b68d7

| Hroro mo pasaeny H 16 H ‘
p 10 bubmuorexa LIOK

C3CPBHOC BPEML https://m.edsoo.ru/f16b68d7

| OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME] 170 | I 16 | |
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11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) NPOrpaMmbl Bcero Konrpoanunie)  IpaxTideckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeb
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [JOK
11 Martitiioe nose 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexareckne korebaris 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.3 MexaHnueckue 1 3J€KTPOMarHUTHHIE BOJIHBI 10 1 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.4 2 1
Onrriia > https://m.eds00.ru/39859f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6nmoreka [JOK
https://m.eds00.ru/39859¢f1
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Uroro no pazgeny )
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KoprtyciyJIspHo-BOHOBOH AyanHsu 15 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
4.2 Pusitka atoma > https://m.eds00.ru/39859ef1
43 ®du3uKa aTOMHOTO $/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
' YACTHIL https://m.eds00.ru/39859ef1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 htts://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubnuoteka [JOK
61 uSHICCKHUI MPAKTHKYM 16 16 https://m.eds00.ru/39859f1
Uroro no pazgeny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEIMETHOTO COIEP>KAHUS U OTIbITA 15 bubmuorexa [IOK

JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydeHuu Kypea ¢pusuku 10 — 11 xnaccos

https://m.eds00.ru/39859f1
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Hroro no pazneny

15

PesepBHOE Bpems

10

bubmuoreka [JOK
https://m.edso00.ru/39859f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos 3
No Tlata JIEKTPOHHBIE IM(POBbIE
Tema ypoka o6pasoBaTelbHbIE
1w/ yp Beero KoHnTpoJbHbie IIpakTH4eckue H3yueHusI o
padoThI padoThI pecyp
1 ®usnka — pyHAaMEHTaTbHAs HayKa O 1 02.09.2024|| BuomoTera IOK
pUpPOJIC A https://m.edsoo.ru/1beef346
5 HayuHblii MeTOI TO3HAHUS U METOBI 1 03.09.2024 Bu6mmoreka [JOK
UCCIIeIOBaHMS (PU3MYECKHX SBICHUIN R https://m.edsoo.ru/3a7fde29
3 HayuHblii METOI TO3HAHUS U METOBI 1 03.09.2024 Bu6mnoreka [JOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI T https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B IpoIecce
bubanoreka [JOK
4 Mo3HaHusI Mpupoabl. Habmoaenue u 1 04.09.2024 hitps://m.eds00.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
5 CniocoObl u3mMepeHus HU3nIecKux 1 05.09.2024 Bu6muotexa LJOK
BEJIUYUH T https://m.edsoo.ru/ca2def03
AOCOI0THAs U OTHOCUTEJIbHAS
. bubaunoreka [JOK
6 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 06.09.2024 htps://m.edsoo.ru/7fL8fda3
BEJTMYNH
MopenupoBanue B pusuke. Poias u mecto
7 ¢bu3uKky B GopMUPOBAHUU COBPEMEHHOM 1 09.09.2024 Bu6mmnoreka [JOK
HAy4YHOW KapTUHBI MUpPa, B TPAKTUYECKON e https://m.edsoo.ru/eabbded1
JIeATEeTbHOCTH JIIOAEH
Mexanunueckoe aBuxeHue. Cucrema
8 otcuera. OTHOCUTENBHOCTD 1 10.09.2024|| BuOmoTexa IOK
MEXAHUUYECKOT0 BHKeHus. [Ipsamas u R https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH



https://m.edsoo.ru/1beef346
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Panguyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIIMU HA OCU KOOPAHMHAT.

Bbubnnorexa [JOK

9 11.09.2024
Tpaekropus. [Tepemenienne. CKOPOCTb. https://m.edsoo.ru/30a108a5
Wx mpoekuu Ha OCH KOOPIUHAT
PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.
bubaunorexa [JOK
10 ['paduueckoe onvcaHue paBHOMEPHOTO 12.09.2024 hitps://m.eds00.r/39ba7190
MPSIMOJIMHEHHOTO JIBH>KCHUS
11 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. 13.09.2024 Bbu6moreka [IOK
Pemenue 3amau T https://m.edsoo.ru/761d18aa
HepaBnomepnoe nBmxenne. MrooBeHHas
o bubamorexa [TOK
12 ckopocTh. Yckopenue. [Ipsimonnneitnoe 16.09.2024 htps://m.eds00.ru/a99549a7
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
13 I'padpuaeckoe onrcanue MPSIMOITMHEHHOTO 17.09.2024 Bu6mnoreka [JOK
JIBU)KCHUS C OCTOSIHHBIM YCKOPCHUEM R https://m.edsoo.ru/b7560bbf
CBoOoniHOe mageHne. Y CKopeHue
14 CBOOOHOTO MaJeHNs. 3aBUCUMOCTD 18.09.2024 bubnuorexa [IOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT T https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX rpaQuKu
15 JIBm>xeHue Tesa, OpOIIeHHOTO MO/ YTIJIOM 19.09.2024 bubnnorexa [IOK
K TOPU30HTY o https://m.edsoo.ru/71chb4f5
KpuBonunerinoe npuxenue. J[BuxkeHue no
OKPYXKHOCTH. YTJIOBasl U IMHEHAs
Bbubaunorexa [IOK
16 ckopocTs. [leproa u yacTora. 20.09.2024 hitps://m.edso0.ru/33196fbe
LleHTpoCcTpeMUTENBHOE U TIOJTHOE
YCKOpEHHUE
17 KonTponbHas pabota mo Teme 23,09 2024/ BHOmoTexa TIOK

"Kunemaruka"

https://m.edsoo.ru/1242f32e
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[Tepsbriif 3akoH HptoToHA. HEpUMaibHBIE
cuctembl orcuéra. [Tpunumn

Bbubnnorexa [JOK

18 oTHoOcUuTeabHOCTH | amues. 24.09.2024 https://m.edsoo.ru/5a9e4a64
HewnHeprinanbHbIe CHCTEMBI OTCUETA
19 Cuna. PaBHozeicTBytomas cuia. Bropoit 25 09 2024 Bu6muoreka [IOK
3axod HeroTona. Macca ) ! https://m.edsoo.ru/141d3837
20 Bzaumopeiicteue ten. Tpernit 3aKk0H 26.09.2024 Bubimnorexa [JOK
HeroTOHAa A https://m.edso0.ru/57dba505
21 [Tpunnun cyneprio3unuu cuil. Pemenue 97.09.2024|| Brommorexa [IOK
3a/1a4 Ha IPUMEHECHHE 3aKOHOB HbioToHA https://m.edso0.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
o bubanoreka [JOK
22 SKBI/IBaJIS:HTHOCTb rpaBUTAIIMOHHOMN U 30.09.2024 hitps://m.edsoo.ru/9abazb0a
WHEPTHOW MacChl
93 Cuna TsKeCTH M yCKOpeHHe CBOOOHOTO 01.10.2024 Bubmmorexa IJOK
naJcHUs — https://m.eds00.ru/22757f26
JIBrm>keHre HeOECHBIX TEll U UX
bubnnorexa [IOK
24 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 02.10.2024 hitps://m.edsoo.ru/11abfa0a
KOCMHYecKasi CKOpocTh. 3akoHbl Keruiepa
bubarorexa [TOK
25 Cuna ynpyrocru. 3akoH ['yka. Bec tena 03.10.2024 hitps://m.edso.ru/0ac2cdsd
Cuna tpenus. [Ipupona u BUIbI cun Bu6morexa IJOK
26 TpeHus. JIBUkKeHUE B KUAKOCTH U Ta3e C 04.10.2024|| https://m.edsoo.ru/1fa86499
Y4ETOM CHITBI COIIPOTUBIICHHS CPEJIbI hitps://m.eds00.1u/2ch29676
97 JaBnenue. [ 'napocratnueckoe AaBjieHHUE. 07.10.2024 Bubnuoreka IJOK
Cwia Apxumena T https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. Bubmmorexa [IOK
28 [TocTynaTensHOE U BpalIaTeIbHOE 08.10.2024|| Bubmmoreka IIOK

JABVKCHUE TBEPAOTO TCIIa

https://m.edsoo.ru/2b95d57e
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MOMEHT CHJIBI OTHOCHTEIIBHO OCH

Bbubnnorexa [JOK

29 BpameHH;{. Hﬂeqo CUJIBI 09l10'2024 httpS//medSOOI'U/653d3459
CrioxxeHue cuil, MPUIOKEHHBIX K
30 TBEpAoMY Teny. LleHTp Tsxkectu Tena. 10.10.2024 bubnuotexa LIOK
VcaoBust paBHOBECHUS TBEPIOTO TEJA. https:/m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
Bbubnnorexa [JOK
31 Pewenne 3anaq 11.10.2024 https://m.edsoo.ru/dclcaacO
32 KoHTposnbHas pabota 1o Teme 14.10.2024 bubmuotexa LIOK
" " T https://m.edsoo.ru/9f5a574c
Junamuka. CtaTuka TBEpJIOTo Tena p
NMiynbsc MaTepralibHOW TOUYKHU, CUCTEMBI
33 MaTepUaIbHBIX TOYEK. [[eHTp macc 15.10.2024 bubnuoreka [TOK
CHCTEMBI MaTepUaIbHBIX ToYeK. Teopema https://m.eds00.ru/4bb8294b
0 JIBUYKEHHH LIEHTPaA Macc
Nmnynibe cuiibl 1 UI3BMEHEHNE UMITYJIbCA
bubarorexa [TOK
34 Tena. 3aKOH COXpPaHEeHMsI UMITYJIbCa. 16.10.2024 https://m.edsoo.ru/1310a221
PeaktuBHOE NBHKEHUE
MoOMEHT UMITyJIbca MAaTEPUATBLHON TOUKH.
bubaroreka [TOK
35 [IpeacraBnenue 0 COXpaHEHUH MOMEHTA 17.10.2024 httos://m.edsoo.ru/d6532eb9
MMITYJIbCa B LIEHTPAJIbHBIX TOJISAX
bubnnorexa [IOK
36 Pewenne 3aza4 18.10.2024 https://m.eds00.ru/f7706d63
PaGoTa cuiibl Ha MaJIOM U Ha KOHEYHOM
37 nepemeniennn. [ paduueckoe 21.10.2024]|| BrOmorexa IOK
HpeacTaBlIeHue PaboThl CHIIbI. MOIIHOCTh https://m.eds00.ru/913974c7
CHUJIBI
38 Kunerndeckas sneprus. Teopema 06 92 10.2004| PrOmmorexa IOK

W3MEHEHHH KHHETHYECKOM OHEPIruun

https://m.edsoo.ru/9a5e2e74
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MaTepHaHBHOﬁ TOYKH

HOTCHHI/IaHBHBIC M HCIIOTCHIIMAJIBHBIC

Bbubnnorexa [JOK
39 cuibl. [loTennmansHas sHeprus. Bropas 23.10.2024 hitps://m.edsoo.ru/554bafce
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
. bubnuorexa [TOK
40 M3MEHEHHUEM MEXAHUYECKOM dHEprun 24.10.2024 https://m.eds0o.ru/f57bAe01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
. bubamorexa [TOK
41 VYpasHenue bepryiau 115 uneanbHOU 25.10.2024 https://m.edso0.ru/f304306
JKHUJIKOCTH
KoutponsHas pabora o teme "3aKOHbI Bu6 OK
42 P P 05.11.2024|| Brommorera I
COXpaHEHUs B Mexanuke" https://m.edsoo.ru/474e7c4a
Pa3BuTne npeacraBieHui 0 IpupoIe
43 tera0Tel. OcHOBHBIC nonoxeHnss MKT 06.11.2024 brbmmorexa [IOK
) ) https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHNE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bubnnorexa [IOK
44 TBEPABIX "1;6.]'[. XapakTep ABUKEHUS U 07.11.2024 hitps://m.edsoo.ru/ca4d02e2
B3aMMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
bubaroreka [TOK
45 KomnuyectBo BemmectBa. [locrosinnast 08.11.2024 hitps://m.edsoo.ru/c5b72ab7
ABoraapo
Temneparypa. TennoBoe paBHOBeCHE. b K
46 paryp p 11.11.2024 I/I6J'.II/IOT€Ka O
[[Tkana [enbcus https://m.eds00.ru/0070d493
Bbubnuoreka [IOK
47 Pemenne sazad 12.11.2024 https://m.edsoo.ru/1531aba5
48 W neanpuslii ra3. I'a3oBble 3aKOHBI 13.11.2024|| Bubmmoteka IIOK
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https://m.edsoo.ru/1deb2367

Ypasuenune Menneneesa-Kianelpona.

bubaunorexa [JOK

49 Pemenue 3agaa 14.11.2024 https://m.eds00.ru/8d12¢328
50 AOcountoTHas TemiiepaTypa. 3aKoH 15 11.2024 Bubanorexa [JOK
JanpToHa B https://m.edsoo.ru/14e02d1f
51 N3omporieccol B U1€aIbHOM Ta3e C 18.11.2024 Bu6nuorexa [IOK
IMOCTOSSHHBIM KOJIMYECTBOM BEIIESCTBA o https://m.eds00.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue
. Bubmmorexa [IOK
52 I/I3ngOHCCCOB. HU30TepMa, U30X0pa, 19.11.2024 hitps://m.edsoo.ru/1344327h
n3zobapa
bubanoreka [JOK
53 OcuoBHoe ypaBHeHue MKT 20.11.2024 hitps:/im.edso0.ru/cB094721
bubanoreka [JOK
54 Pemenne sanay 21.11.2024 https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJMHAMHUYECKON CUCTEMBI CO
55 CpeIHe KHHETUYECKON dHEepruen 22.11.2024|| https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBHIKECHUS
e€ yacTull
56 O0o001IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110 25 11.2024 Bubimorexa [[OK
teMme "OcHoBel MKT" e https://m.edso0.ru/09d12fd8
57 KonTponbnas pabota mo Teme "OCHOBBI 96.11.2024 Bu6mnoreka [JOK
MKT" B https://m.edso0.ru/13adad59
TepmonuHamuueckas cucTeMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cucremsl.
b K
58 BremHue u BHyTpeHHUE TTapaMeTpPHI. 27.11.2024 ubmmorexa [10

[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUs BEJIMYMH, OMUCHIBAONINX €€ Ha

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

HyneBoe Ha4yajl0 TCpMOJAUHAMUKH.

Bbubnnorexa [JOK

59 Camonpou3sBodibHas penakcarus T]] 28.11.2024 hitps://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenp uaeanbHOro ra3a B

bubaunorexa [JOK

60 Tepli/lole/IHaMHKe. YcnoBust IpUMEHUMOCTH| 29.11.2024 hitps://m.eds00.ru/29355001
3TOW MOAEIU
Ypaeuenue Menaenecepa-Knaneipona u B K

61 p ! p 02.12.2024 I/I6J'.II/IOTeKa 11O
BBIPAKEHHE JIJI1 BHYTPEHHEN DHEPIUU https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
O0JTHOATOMHOI'O HJIeaJIbHOI'O rasa.

62 03.12.2024 BI/I6J'.II/IOT6Ka [HOK
KBazucrarnueckue u HeCTaTUYECKHUE https://m.edsoo.ru/ac5cac15
MPOIECChI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

bubnnorexa [IOK

63 Beruucnenue pabotel 1o rpaduky 04.12.2024 hitps://m.edsoo.ru/741d5738
rpouecca Ha pV-aquarpamMmme
Temnonepeaaya Kak crnoco0 U3MEHEHUs

. Bubnuorexa [IOK

64 BHyTpeHHel sHeprun T/l cuctemsl 6e3 05.12.2024 hitps://m.edsoo.ru/3d734561
COBEpUIEHUSI pabOThI

65 KonBekuus, TemIonpoBOJHOCTb, 06.12.2024 Bu6moreka LIOK
U3IIy4CHHE B https://m.edso0.ru/157b54cd
KonunuectBo TemnoTel. TenmnoéMKoOCTh
Tena. Y enbHas U MOJsipHas B K

66 f P 09.12.2024|| Bromorera LlO
TEMJIOEMKOCTH BelllecTBa. Y AeIbHAS https://m.edsoo.ru/7ba67355
TEIUIOTa CropaHus TOILIMBA
Pacuér konnuecTBa TEMIOTHI IPU B K

67 p 10.12.2024 u6mmorexa 11O

TCILIoNepeaaquc

https://m.edsoo.ru/1db5ad4e
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[TonsiTue 06 aguabaTHOM IMpoIIECCe.

Bbubnnorexa [JOK

68 . 11.12.2024
HepBBH/I 3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBo TemmoTs 1 paboTa Kak Mepbl
. bubaunorexa [JOK
69 W3MEHEHUS BHyTpeHHeH snepruun T/1 12.12.2024 hitps://m.edsoo.ru/b047alcd
CHUCTEMEI
BTopoii 3aKk0H TepMOJMHAMUKH JJIS
70 pPaBHOBECHBIX U HEPABHOBECHBIX 13.12.2024 bubnnorexa [IOK
nporeccoB. HeoOpaTuMocTh IPUPOIHBIX o https://m.edsoo.ru/c64f464
MIPOIIECCOB
71 [TprHIMITBI AEHCTBUS TEIJIOBBIX MAIIWH. 16.12.2024 Bbubmmoteka [JOK
KITJT R https://m.eds00.ru/2e945513
79 Maxkcumansaoe 3HaueHue KITJI. Ilukn 17.12.2024 Bubanoreka [TOK
Kapno T https://m.edsoo.ru/fe3857b9
bubanorexka [JOK
73 Pewenne sanad 18.12.2024 https://m.edsoo.ru/b3efal8b
DKOIOTrMYECKUE aCIIEKTHI UCITOJIL30BaHUS
. bubaroreka [TOK
74 TEIUIOBBIX JBUTATEIIEH. TefIJ'IOBOG 19.12.2024 https://m.edsoo.ru/9867 aaa?
3arps3HEHUE OKPYXKAIOLEl Cpebl
bubnnorexa [IOK
5 Pemenne sanad 20.12.2024 https://m.edso0.ru/c8c70432
0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
" bubaunoreka [JOK
76 teme "Tepmonunamuka. TermoBbie 23.12.2024 hitps://m.edso0.ru/28d62b3F
"
MAaIITHHEI
77 KonTponbhas pabota no teme 04,12 2004|| BHOmHoTera LIOK
"TepmoanHamMuka. TerioBble MAITUHBI" o https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHue U KOHICHCAIIUS.
b K
78 Hcnapenue u kunenue. Y aenbHas TEIIOTa 25.12.2024 uomorexa O

napooOpa3oBaHUs

https://m.edso00.ru/6f8e6777
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Hacpimennaslie n HCHACBIICHHBIC ITaphl.
KadgecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBINICHHOT'O Iapa OT

bubaunorexa [JOK

79 TeM{IepaTypbl, UX HE3aBUCHUMOCTh OT 26.12.2024 hitps://m.edsoo.ru/f5c17d02
00bEMa HACHIIIIECHHOTO Napa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
JKUJIKOCTH
BnaxnocTs Bo3ayxa. AOCoIOTHAS U Bub. OK
80 yX 27.12.2024 Buommorea Ll
OTHOCHUTEIIbHAS BIAXXKHOCTh https://m.edsoo.ru/30ebbb79
bubanoreka [JOK
81 Pemenue sanad 30.12.2024 https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnuueckue u
82 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB Brbmmorexa LOK
p ’ P https://m.edso0.ru/20a88a03
KPUCTAJUIOB
[InaBienue u kpuctauM3auus. Y genbHas Bu6muotexa IIOK
83 .
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTskenue
bubaroreka [TOK
84 u cxarue. CaBur. Movnynb IOmnra. IIpenen hitps://m.edsoo.ru/dalazhl0
yrnpyrux aedopmaruii
TennoBoe paclIMpeHue KUIKOCTEN U
85 TBEPABIX TEJ. AHTAPMOHHU3M TEILJIOBBIX brbmmorexa LIOK
pA L P https://m.edsoo.ru/7ba5edf2
KOJIeOaHUH YaCTHII BEIIECTBA
[IpeoOpazoBanme sHEprUH B (Ha30BBIX Bubnuorexa [IOK
86 _
nepexogax https://m.edsoo.ru/97a0672f
Bbubaunorexa [IOK
87 YpaBHEHHE TEIUTOBOTO OallaHca hitps:/fm.edsoo.rulab1521f
bub OK
88 Pemrenwe 3amau uosmorexa I

https://m.edsoo.ru/8ab7f40d
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HOBerHOCTHOC HaTsKCHUC.
KaHI/IJ'IJ'IHpHBIe SBJICHUA. I[aBJ'IeHI/Ie Iona

Bbubnnorexa [JOK

89 o
WCKPHUBJICHHON TTOBEPXHOCTHIO )KHIKOCTH. https://m.edsoo.ru/b42f1f97
®opmyna Jlamaca
O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110

90 TeMe "Arperarible COCTOSIHUS BEIIECTBA Brbmorexa [1OK

p m ’ https://m.edso0.ru/0b52575¢
®dazoBble Iepexos”
Konrtponbnas padora mo reme
91 "ArperaTHble COCTOSIHMS BEILIECTBA bubmorexa LIOK
Y m ’ https://m.edsoo.ru/7dc2a739
®dazoBble Iepexos"
DneKTpu3anus Tei U €€ MPOosiBJICHUSI.

92 DnekTpuyeckui 3apsia. /IBa Buna Bu6nmorexa LJOK
9JIEKTPUYECKUX 3apsiioB. [IpoBoIHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOIYIPOBOIHUKHI
DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsi.

93 3aK0H COXpaHEHMS SJIEKTPUIECKOTO brbmmorexa LIOK

p p https://m.edsoo.ru/f49afd24
3apsaa

94 Bzaumopeiictue 3apsanoB. Toueunbie Bbubnuoreka LJOK
3apsiibl. 3akoH Kymona https://m.eds00.ru/445b7746

bubaroreka [TOK

95 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

9% Onexrpuueckoe noie. Ero aelicteue Ha Bubmnorexa [JOK
ANEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bhfal
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

97 [TpoGubIii 3apsia. JInHKM HAPSKEHHOCTH Bubnuoteka IJOK

SJICKTPUYCCKOTO ITOJIA. OI[HOpO,Z[HOC
QJICKTPHUICCKOC MOJIE

https://m.edsoo.ru/3dac6957
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HOTCHHI/IaHBHOCTB OJICKTPOCTATHUYCCKOI'O

98 1moJj1s1. Pa3HoCTh MOTEHIMANIOB U bubmmorexa LIOK
) 1 https://m.eds00.ru/80021447
HAPSKEHUE
[ToreHimanpHas SHEprusi 3apsijia B
99 3JIEKTpOCTaTHYECKOM nouie. IloTeniuan BrGmorexa LIOK
p ’ https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO MOJIS
CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTHU
100 IMOTEHIIMAJIOB JIJISI DJIEKTPOCTATHYECKOTO BrGmorexa LOK
= o p https://m.edsoo.ru/df7a6838
TOJIS
101 HpI/IHHI/IH CYIICPIIO3UITNHU BJICKTPUICCKUX Bbuonuoreka I_[OK
noJei https://m.edsoo.ru/Ocfe4a6c
bubaunorexka [JOK
102 Pemenne sazad https://m.edsoo.ru/5a582263
103 ITone Toueunoro 3apsna. [Tone Bubimnoreka [JOK
PaBHOMEPHO 3ap5[)K€HH01>i C(l)epbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO
104 00BéMy 1rapa. IToyre paBHOMEpHO brbamorexa LIOK
y E) ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
105 IIpoBOIHUKY B 3JIEKTPOCTATUYECKOM Bub6mmorexa LIOK
noje. YcloBHe paBHOBECHS 3apsi10B https://m.eds00.ru/32405eab
106 JIM2IIEKTPUKH U TIOJIYIIPOBOJHUKH B bubnuotexa LIOK
JJIEKTPOCTATUYECKOM IIOJIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoEMKOCTh
107 KOHJIeHCAaTOpa. DIEKTPOEMKOCTD Brbmmorexa [IOK
a pa. p https://m.eds00.ru/845b4f73
TIOCKOTO KOHJIEHCATOpA
108 [TapannenpHOE COeqUHEHNE Bu6nuorexa [IOK

KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce?
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HOCJ’IC,I[OB&TCJ'IBHOC COCOAUHCHUC

Bbubnnorexa [JOK

109 KOHJICHCATOPOB https://m.edso00.ru/1€992920
110 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmmorexa [IOK
p p p https://m.edsoo.ru/73a34f18
Bbubnnorexa [JOK
111 Pemenue 3agaa https://m.edsoo.ru/5fb2ach5
https://m.edsoo0.ru/27434040
112 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B Bubmrorexa LIOK
OI[HOpOI[HOM 3HeKTpI/I‘ICCKOM IoJjie https://m.edsoo.ru/8341d6ac
113 Pewmenue 3amau
114 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 Bubmmorexa LIOK
TeMe "DnekTpuyeckoe nose" https://m.eds00.ru/5752603f
115 KOHTpOJ‘IBHaﬂ pa60Ta I10 TEME bubanoreka [JOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTostHHEBIN TOK. Y CIIOBUS
116 CYILIECTBOBAHHS MTOCTOSIHHOI'O brbmmorexa LIOK
ym https://m.edso00.ru/233311b5
AIEKTPUYECKOTO TOKA
bubaroreka [TOK
117 || Hcrounuku Toka. Hampspkenue u 3/1C https://m.eds00.ru/0839a115
118 3akoH OMa AJ1s ydacTKa LEnu. Bu6nuorexa [IOK
DNEKTPUUECKOe CONIPOTUBICHHE https:/m.edsoo.ru/f14f251e
3aBUCUMOCTh COITPOTUBIICHUS
119 OJIHOPOJHOIO MIPOBOIHUKA OT €T0 JIUHEI bubmmorexa [IOK
AHOPOZ p A A https://m.edsoo.ru/95fcdf51
Y TUTOIIAHU TIOTIEPEYHOTO CEUCHUS
120 YHeHI)Hoe COIMPOTUBJICHHUE BEIICCTBA. Buonuoreka LHOK
Perenue 3anau https://m.edso0.ru/437f8300
121 ITocnenoBarenbHOE, MApATIIETBHOE, Bubmorexa [IOK

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB

https://m.edsoo.ru/236f7e07
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Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX

Bbubnnorexa [JOK

122
Heneﬁ_ HpaBHHa Kprro(ba https://m.edso0.ru/1794cf37
123 Pemenue 3amaq bubmmorexa [IOK
https://m.edsoo0.ru/3881b469
124 Pabota snekTpuueckoro Toka. 3akoH Bu6mmorexa [IOK
Jxoyns —JleHna https://m.edsoo.ru/a3605c5¢c
Bbubnnorexa [JOK
125 Pemrenue 3amau
A https://m.edso00.ru/6761bfof
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
bubanorexka [JOK
126 TeroBas MOIIHOCTB, BhIAECIAEMAs H
m i AciieMas Ha https://m.edso0.ru/99750a6f
pe3ucrope
bubanoreka [JOK
127
Pewenue 3ana4 https://m.edsoo.ru/eb72fc24
128 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE Bubmiorexa [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
129 3akon OMa 11 TOJTHOM (3aMKHYTOM ) Bubanorexa [JOK
ANEKTPUYECKOM LETH https://m.eds00.ru/221f40fb
bubaroreka [TOK
130 Pemrenne 3amau
CHICHUE 3371 https://m.edso0.ru/35800679
bubnnorexa [IOK
131 MOoIHOCTh UCTOYHKKA TOKA
o https://m.edsoo.ru/a0ae51d8
bubaroreka [TOK
132 KopoTkoe 3aMmbIkaHue
P https://m.eds00.ru/546f5632
Bbubaunorexa [IOK
133 KoHpaeHcaTop B 11end HOCTOSIHHOTO TOK
A p B 0cTo OTO TOKa https://m.edsoo0.ru/35368f3e
bubnuoreka [IOK
134 Pemenue 3amau
ol https://m.edsoo.ru/4410cef0
135 Pemenne 3amau mo Teme "IloCcTOSTHHBIN Bu6nuorexa LJOK

AIEKTPUYECKHUM TOK"

https://m.edsoo.ru/a7340a29
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Penrenue 3anaud mo treMe "IlocTOAHHBINI

Bbubnnorexa [JOK

136 3HCKTqueCKHﬁ TOK" https://m.edso0.ru/744261b8
137 Pemenue 3amau mo Teme "IlocTOSSTHHBIN bu6nmoreka LIOK
aJIeKTpI/IquKI/Iﬁ TOK" https://m.edsoo.ru/eb5d4687
138 O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110 bubaunorexa [JOK
teMe "TIOCTOSHHBIN JJIEKTPHYECKU TOK" https:/m.edso0.ru/bfd7a050
139 Konrponbnas padora nmo reme Bubnunorexa LIOK
"TIOCTOSIHHBIN DJIEKTPUIECKUT TOK" hitps://m.edsoo.ru/1885ddf1
DneKTpuyecKasi IpOBOAUMOCTD
140 a3JIMYHBIX BEHIECTB. DIEKTPUYECKUHN TOK Bubamorexa LIOK
p ' p https://m.edsoo.ru/da794295
B MeTasuiax. CBEpXIpOBOIUMOCTh
DIIEKTPUUECKHI TOK B pacTBOpax U
141 acIlJIaBax dJICKTPOJIUTOB. 3aKOHEI bubamorexa LIOK
p p ’ https://m.edsoo.ru/4b423491
®dapajes s AIEKTPoIn3a
. Bubnnorexa IIOK
142 || Onekrpuueckuil Tok B razax. [lnazma https://m.edsoo.ru/92d92f76
143 DIIEKTPUUECKHI TOK B BaKyyMe. bubnmnorexa [JOK
BakyyMHbIe IprUOOPEI https://m.edso0o0.ru/2E+160
144 DJIEeKTpUYECKHUI TOK B ITOJIYIIPOBOTHUKAX bubamorexa LIOK
p ynp https://m.edsoo.ru/ab61c660
bubarorexa [TOK
145 HOHprOBOHHHKOBHe HpI/I60pI>I https://m.eds00.ru/83622200
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune cuiibl TOKa U HapsHKEHUS B
146 LEMU MOCTOSIHHOTO TOKa MPU MOMOIIH Bub6nmorexa [TOK

AHAJIOTOBBIX U MU (PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaK "3HaAKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepsr

https://m.edsoo.ru/5643ea56
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HU3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIIMYHMH IIPpU
IMOMOIIIN KOMIIBIOTEPHBIX ,Z[aT‘II/IKOB"

147

DuU3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHue HepaBHOMEPHOTO JIBHXKEHUS C
LEJIbIO OIpeieJIeHHs] MTHOBEHHOMN
ckopoctH"

bubaunorexa [JOK
https://m.edsoo.ru/f6292f5f

148

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3mepeHue yCKOpeHuUs Mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"HccnenoBaHue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPU PaBHOYCKOPECHHOM
nBMxeHun"

bubanoreka [JOK
https://m.edsoo.ru/6960b6ef

149

DuU3nyeCcKui MPAKTUKYM 10 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nafeHus" win "M3ydeHue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

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

150

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tela 10
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopocTsro" unu "Hccnenosanue
3aBHCUMOCTH NepHOAa 00paleHus
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpos”

bubaroreka [TOK
https://m.edsoo.ru/bcf53514

151

Pu3n4ecKuil IPAKTUKYM I10 TEME
"N3mepenne paBHOJEHCTBYIOLIEH CUIIBI
IpU JIBUKEHUH OpYyCKa IO HaKJIOHHON
wiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBH>KEHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/0b34db84
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6pyCKa 10 HAKJIOHHOM IJTOCKOCTH Ha
3a4aHHOC paCCTOAHUE OT €I0 Macchl"

152

DuU3NYECKU MPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aehopmarn”
wiu "M3yuenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
n€rkuii 6710K"

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

153

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue ko3 puienta TpeHus no
BEJIMUMHE YTJIOBOTO KO3 puIreHTa
3aucuMocTd Frp(N)" mim
"HccnenoBanue ABM>XKEHUS OpycKa 110
HAKJIOHHOH IJIOCKOCTH C TIEPEMEHHBIM
koa¢ppunmenToM Tpenus" uinu "N3yuenue
JBUKEHUSI TPy3a Ha Bally C TpeHUEM"

bubanoreka [JOK
https://m.edso0.ru/b83b1607

154

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOTO TeJa, UMEIOILETO OCh
BpaieHus" i "KoHnctpynpoBanue
KPOHILUTENHOB U PacuéT cuil ynpyrocru"
i "M3ydenne ycToMunBOCTH TBEPAOTO
TeJla, UMEIOIIEro MII0Ia/lb OMOpkI"

bubaroreka [TOK
https://m.edsoo.ru/4a04f4f7

155

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mepenne umnyibca Tena 1no
TopMo3HOoMYy yTu" unu "U3mepenue
CHUJIBI TATH, CKOPOCTH MOJEIIH
AIIEKTPOMOOMIISE ¥ MOIIHOCTH CHJIBI TSTH"

Bbubaunorexa [JOK
https://m.edsoo.ru/856fb28e
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nnu "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
T€Ja C UMIIYJIbCOM CHJIbI" WIIH
"HccnenoBanue coxpaHEeHUs] UMITYJIbCa
NPy YIPYroM B3aUMOJICUCTBUM" UITU
"N3MepeHne KHHETUYECKON S3HEPTUH Tea
110 TOPMO3HOMY ITyTH"

156

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHne n30TepMHUUYECKOTO Mpoliecca
(pexoOMEeH10BaHO HUCIIOIb30BaHHE

g poBoi abopatopun)" unu "Usydyenue
n30x0pHoro mnpouecca" uinn "N3yuenue
n3zobapHoro nporecca” uinu "[Iposepka
YpaBHEHUS COCTOSIHUSA"

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

157

PuU3nyecKui MPaKTUKYM 10 TEME
"Usmepenue yaenbHOM TemioéMKkocTu"
i "ccnenoBanue mpoiiecca OCThIBaHUS
BemrecTsa" i "HMccnenoBanue
aauabaTtHoro npouecca” nin "U3ydenue
B3aMMOCBSI3HM SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIEPATypPhl KUTICHUS KUIKOCTEH"

bubarorexa [TOK
https://m.edsoo.ru/2f2faa61

158

Pu3nUeCKU IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTTapeHUs
)uakocren" wim "M3mepenne yneapHON
TEIJIOTHI IJIaBJIEHUS JIbJIA" WIN
"N3yueHne CBOMCTB HACBIIIEHHBIX NTApOB"
i "M3Mepenne abCcoTOTHON BIaXKHOCTH
BO3/yXa M OLIEHKA Macchl IapoB B
nomerienun". Msmepenue korppuimenta
MOBEPXHOCTHOT'O HATSKEHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/6bl1a23b5
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DuU3nYeCKUi MPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHEpruu
3apsKEHHOT'0 KOHACHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyenue
MPOTEKAHUs TOKA B LIETIH, COJIepKalleH
koHAeHcarop" win "Pacnipenenenue
Pa3HOCTHU MOTEHIIMAIOB (HAIIPSKEHUS)
MIPU TOCJIEIOBATEIILHOM COEAMHEHUN
KOHJIEHCAaTOpOB"

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

160

PuU3nyecKui MPaKTUKYM 10 TEME
"UccnemoBaHue CMEIIAaHHOTO COeTUHEHMS
pe3uctopoB" nnu "M3MepeHue yieapHoro
COINPOTHUBJICHUS TPOBOAHUKOB" HIIH
"UccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS 17151 JIaMITbl HaKaJIMBaHuUs"

bubanoreka [JOK
https://m.edso00.ru/2b179d98

161

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue anektponuza’ win
"N3mepeHnue 3apsijia OTHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKU Auoja"

bubaroreka [TOK
https://m.edsoo.ru/64b6e901

162

PesepBHbIit ypok. O60011eHNE U
CUCTEMAaTH3aI¥sl 3HAHHUH 110 TeMe
"KunemaTtuka"

bubnuoreka [IOK
https://m.edsoo.ru/ed017d93

163

PesepBHbIil ypok. O6001IeHIE T
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"Innamuka"

Bbubaunorexa [JOK
https://m.edso0.ru/3149956b

164

PesepBHbIil ypok. O0001IeHHE H

Bbubnuoreka [IOK
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CUCTEMATHU3ALUS 3HAHUH 110 TEME
"CraTtuka TBEp0TO TEena"

https://m.edsoo.ru/0f9752ac

PesepBHbIil ypok. O0001ICHNE U

bubaunorexa [JOK

e n
165 cUCTEMATH3alH 3HaHUH 110 TeMe ""3aKOHBI 1 hitps://m.edsoo.ru/6c0dfce
COXpaHEHHUs B MEXaHHUKe"
PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3alys 3HaHUHU 110 TEME bubaunorexa [JOK
166 || y 1 :
OCHOBBI MOJIEKYJISIPHOKHUHETHYECKON https://m.edso0.ru/de148976
Teopun"
PesepBHeiit ypok. O600IICHNE U
167 cUCTeMaTU3alys 3HaHUH 110 TEME 1 bubmmorexa [IOK
1 https://m.edsoo.ru/Obcc77¢cl
"Tepmoaunamuka. TerioBbie MauHb!"
PesepBHblit ypok. O60011eHNE U
168 CcHUCTEMaTHU3alMs 3HAHUH 10 TEME 1 bubanoreka [JOK
"ArperaTHble COCTOSHHSI BEIIECTBA. https://m.eds00.ru/59ca5¢c91
®dazoBble Tepexoas”
Peseprubiit ypok. O60011eHuE U
169 CHCTEMaTHU3alus 3HaHUH 110 TEME 1 brbmmorexa LIOK
4 https://m.edsoo.ru/f2381c0c
"DnekTpuueckoe moie"
Peseprubiit ypok. O60011eHuE U
170 CHUCTEMaTU3alus 3HAaHUH 110 TEME 1 bubmmorexa [IOK
1 https://m.edsoo.ru/3cae6dal
"TTocTOSTHHBIN NEKTPUYECKUH TOK"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KIIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne || Tema ypoka HMara
/i Beero KounTtpoJbHbie IIpakTuyeckune W3yeHus o0pasoBaTe/ibHbIe
padoThI padoThI pecypchl
B3aumMozeiicTBue MOCTOSIHHBIX
1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1 02.09.2024 bubnuorexa LIOK
MaruutHoe mone. ['umnoresa A https://m.edsoo.ru/487a8593
Awmrmepa
BekTop MarHUTHON MHIYKIUU.
IT
) PUHIMI cynepnf)snunn 1 03.09.2024 Bbu6mmoteka [JOK
MarHuTHBIX noneu. Jlunun https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarsnuTtHoe 1nosie nNpoBOJHUKA C 1 04.09.2024 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HalpaBJIEHHUE U 1 05.09.2024 bubmuoreka [IOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bu6anoreka LIOK
5) P 1 .09.2024
CHICHHE Saitad 06.09.20 https://m.edsoo.ru/a37a0c21
6 ITpumenenne 3akoHa Amnepa. 1 09.09.2024 bubmuoreka [JOK
DIeKTpOU3MEpPUTETbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAYJb. JIBH>KeHHE 3apsiKeHHOU 1 10.09.2024 bubmmoreka [JOK
YacTUIBI B OTHOPOJJHOM MArHUTHOM https://m.edsoo.ru/c97afaal
nosne
bubanoreka IJOK
8 P 1 11.09.2024
crictie safat https://m.edso0.ru/504e98¢7
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bubnunoreka LIOK

o Padora cumet Jlopenna 12.09.2024 https://m.edsoo.ru/d518be4b
bubnunorexa LIOK
10 Pewenne sana: 13.09.2024 |1 | i ps:/im.edsoo.ru/93617bdg
MarsuTHO€ 10JIe B BEIIECTBE. BuG 110K
nOIMoTEKA
11 ®deppoMarHeTHKH, rapa- u 16.09.2024 https://m.edsoo.ru/30Ff9608
JMaMarHeTUKA
OCHOBHBIE CBOMCTBA Bu6 110K
nOIMOTEKA
12 deppomarneTukoB. [Ipumenenue 17.09.2024 https://m.edsoo.ru/0b58190a
(dbeppoMarHeTuKoB
Pemenne 3amad4 1o teme bubnunoreka LIOK
13 "MarauTtHOe mose" 18.09.2024 https://m.edsoo.ru/5b55¢307
Pemenne 3amad4 1o teme bubnunoreka LIOK
14 "MarauTtHoe moje" 19.09.2024 https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHOMN B 10K
HOJIMOTEeKA
15 HHHYKHHH; Horox sexTopa 20.09.2024 https://m.edsoo.ru/b3efa0cl
MarHUTHON MHIYKIIUU
bu6nmorexa LIOK
16 INC unnyimm 23.09.2024 https://m.eds00.ru/48150bd8
17 3aKoH JIEKTPOMArHUTHOMN 24.09.2024 bubmuorexa [IOK
nHaykuuu Papanes https://m.edsoo.ru/a6dec188
Buxpesoe anexkrpuueckoe noie. bubnuotexa [JOK
18 Toxu Oyko 25.09.2024 https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS 26.09.2024 bubnmnoreka [JOK

IMPOBOAHUKAX

https://m.edso0.ru/0235cc02
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bubnunoreka LIOK

20 Pemenne sanaq 27.09.2024 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 || Hpasuio Jienua 30.09.2024 | -t s:/im.edsoo.ru/bbc22726
14 .K
22 mf HYKTT;;{SCCTT; B aeTrﬁH - 01.10.2024 | Duomuorexa [IOK
YK H " https://m.edsoo.ru/621eae9d
[IOCTOSIHHOI'O TOKA
93 SABnenne camonnaykuuu. IC 02.10.2024 bubnuoreka [IOK
CaMOUHIYKIUH https://m.edsoo.ru/7ee60ca8
3H€pFI/I$[ MAaramTHOTI O ITOJIA B 6 ]_[OK
noImoTeka
24 KATYIIKH € TOKOM. 03.10.2024 https://m.edsoo.ru/b3cOad11
DIIeKTPOMarHuTHOE IOJIe
bubnunoreka LIOK
25 Pewenue sanas 04.10.2024 https://m.eds00.ru/88f69d2b
O00011eHNe U CUCTEMATU3ALIS B LOK
. HOIMOTEKA
26 iHaHHH 1O Tene | 07.10.2024 https://m.edso0.ru/76484025
DNeKTpoAuHAMUKA
KonTponbHas pabota no teme bubmuoreka [JOK
27 08.10.2024
"DnekTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
KosnebarensHas cucreMa. Eubs 1IOK
nOIMoTEKA
28 CB00OOIHBIE KOJIEOAHUS. 09.10.2024 https://m.edsoo.ru/7c1db385
["apMoHUUecKue KojaeOaHus
KuneMatnyeckoe ¥ IUHAMHYECKOE Bu6 110K
HOIMoOTEKA
29 OHI/IcaHI/ICUKOHeﬁaTCHLHBIX 10.10.2024 https://m.edsoo.ru/87ce9498
JABHKCHUUN
30 DHepreTuyeckoe omnrcanue. BoBo 11.10.2024 bubmmoreka [JOK
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JUHaAMHUYCCKOI'o OIMMCaHus
TapMOHHUYCCKHUX KoJIeOaHMH U3 UX
OHEPIreTUYCCKOI0 U
KHMHEMAaTHYCCKOI'O OITMCaHUA

https://m.edsoo.ru/e3c99692

. bu6nmoreka [IOK
31 Awmmuiutyna u ¢daza xonebanuit 14.10.2024 https://m.edsoo.ru/7a0c439a
[leprona u yacToTa KOJICOAHHMIA.
[Teproa MambIx CBOOOTHBIX
. bubnuorexa [IOK
32 Ko1e0aHuil MaTEMaTHYECKOTO 15.10.2024 https://m.edsoo.ru/e0399319
MasiTHUKA. [leprnoa cBOOOIHBIX
KOJICOAHUH MPYKMHHOTO MasTHUKA
3aryxaromiue KoueoaHusl.
bubnuoreka [IOK
33 BrinyxaeHHbie KoeOaHusl. 16.10.2024 https://m.eds00.ru/72693d09
Pe3onanc
bubmnoreka IIOK
34 ABTOKOJICORHH 17.10.2024 https://m.edsoo.ru/6add2644
bu6nmorexa LIOK
35 Pemrenne 3amau 18.10.2024 https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
VYpok-koHpepeHIus
. bu6nmorexa LIOK
36 Mexannueckne KoieOanus B" 21.10.2024 httns://m.edsoo.ru/8ef587be
MY3BIKQIBHBIX HHCTPYMEHTAX
O00011eHNEe U CUCTEMATU3ALIS Bt LOK
~ n HNOJINOTCKA
37 3HAHUMU 110 'TeMe MexaHuueckue 22.10.2024 https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DJeKTpOMarHUTHBIE KOJICOaHusI. 23.10.2024 bu6muoreka [IOK

KonebarenbHblil KOHTYP

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. Csi3b
aMILTUTY/IBI 3apsiia KOHACHCATOPA C

bubnunorexa LIOK

39 24.10.2024
aMIUIUTYJION CUJIbI TOKA B https://m.edso0.ru/093f9afl
K0J1e0aTEeIbHOM KOHTYpE
3aKOH COXpaHEHUsI SHEPTUU B Eu6 110K
noInoTeKa
40 ANeaIbHOM KO0JIe0aTeIbHOM 25.10.2024 https://m.edsoo.ru/d1e2d543
KOHTYpE
3aryxarIue 3JIeKTpoMa e
41 KOJTI};;aHIfIISIIHBBiIH K;p eII\{/IHII:II{: o 05.11.2024 | Dubmmorexa LIOK
' YA o https://m.edso00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
Ilepemennsbiit TOK. Pezucrop u
42 KOHEHCATOP B IIEU [IEPEMEHHOTO 06.11.2024 buGnuorexa [IOK
P P o https://m.eds00.ru/84836152
TOKa
43 Karyimka HHIyKTUBHOCTH B LIENIU 07.11.2024 Bbu6mmoteka [JOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa AJi 3JEeKTPUIECKOM 08.11.2024 bubnnorexa [JOK
L[ENU [IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh TePEeMEHHOTO TOKa. Bub 10K
. noIMoTeKa
45 AMIUTUTYIHOE U JEHCTBYIOIIEEe 11.11.2024 https://m.edsoo.ru/Lcac6ede
3HAUEHUE CHJIBI TOKA ¥ HANIPSHKCHHUSI
N bu6mmoteka IIOK
46 Pe3oHaHC B 35IeKTpUUYECKON LIETH 12.11.2024 https://m.edsoo.ru/087506df
bu6nunorexa LIOK
47 Pemterme sagas 13.11.2024 https://m.eds00.ru/al16836a4
48 WneanbHbIif Tpanchopmarop. 14.11.2024 bu6muoreka [IOK

[Ipou3BoaCTBO, Nepesava u

https://m.edsoo.ru/f97418ae



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

NOTpEeOIEHUE IEKTPUUECKON
SHEPTUH

DKOJIOTHYECKHUE PHUCKH IIPU
IMPONU3BOACTBE JJICKTPOSHEPIUH.

bub6nmmoreka [IOK
49 Kynbrypa ucrnonb3oBanus ) 15.11.2024 https://m.edso00.ru/a6f74d93
9JIEKTPOIHEPTHH B MIOBCEAHEBHOM
JKU3HU
bubnunoreka LIOK
>0 Pemmtenme 32727 18.11.2024 https://m.eds00.ru/ee6677ed
bubmuoreka [{OK
>1 Penterme saat 19.11.2024 https://m.edso00.ru/7cab59f8
O00011IeHIE U CHCTEMATHU3AIIHS s LOK
. noIMoTEKA
52 SHATHI O TEME 20.11.2024 https://m.eds00.ru/401024a9
"DneKTpOMarHuTHbBIE KoeOaHus"
MeXaHUYEeCKHE BOJHBI. G LOK
noIMoTEKA
53 XapaKTepuCTUKU MEXaHUUYECKUX 21.11.2024 https://m.edsoo.ru/a58e109f
BOJIH
. bubnuoreka [{OK
54 CBoliicTBa MEXaHUYECKHUX BOJIH 22.11.2024 https://m.edsoo.ru/d9ae1000
bu6nunorexa LIOK
55 3ByK. XapaKkTEPUCTUKH 3ByKa 25.11.2024 https://m.edsoo.ru/138b6£09
HNudpa3Byk B yIETPa3BYK.
56 11 @I;Bozzar yﬂ3HepHI/Iey 26.11.2024 bubmorexa HOK
M vp o https://m.eds00.ru/7380038f
OKPYXKArOIICeH CpeJIbl
57 Pemrenne 3agau 27.11.2024 bubmorexa HOK

https://m.edsoo.ru/cfd918bf
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3JI€KTpOMaFHI/ITHbIe BOJIHBI.

bubnunorexa LIOK

58 N3nydyenue 35eKTpoMarHuTHRIX 28.11.2024 https://m.edsoo.ru/714e5db1
BOJIH

59 9He[3rnﬂ 3JIEKTPOMArHUTHBIX BOJIH. 29.11.2024 bubmmoreka [JOK
CBolCTBa 2JICKTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH. Eu6 110K

noInoTeKa

60 [IpuMeHeHue 3JIeKTPOMarHUTHBIX 02.12.2024 https://m.edsoo.ru/4gbe1foe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI PaTIOCBSI3U H

61 TeJeBUACHUs. Pairookanusi. 03.12.2024 bubmuoreka [{OK
DIIeKTPOMarHUTHOE 3arps3HEHUE https://m.eds00.ru/9f96f1f8
OKPYKAarOILEH Cpebl
KonTponbHas pabota no Teme bubmmoreka [JOK

02 "Konebanust 1 BOJIHBI" 04.12.2024 https://m.edso0.ru/4f7985a0

63 CaerT. 3aKOH MPSAMOJIUHENHOTO 05.12.2024 bubmmnoreka HOK
pacIpoCTpaHEHUs CBETA https://m.eds00.ru/f9566406
Perenue 3aa4 Ha mprMeHEHUE Bub 10K

. noIMoTeKa

64 3aKOHA MPSIMOJIUHENHOTO 06.12.2024 https://m.edsoo.ru/ea32d4s5

pacnpocTpaHeHus CBeTa
T

65 OTtpaxenue ceta. [1nockoe 09.12.2024 bubnnorexa [JOK
3epkano. Cepruueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeTa. AGCOTIOTHBIM
Y OTHOCHUTEJIbHBIN MOKa3aTeNb Bu6 OK

66 npenomiieHus. [looHOE BHyTpEeHHEE 10.12.2024 nosmotexa I

otpaxkeHue. [IpenenbHslil yrou
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd
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Pemenue 3agau Ha npUMEHEHUE

bubnunorexa LIOK
67 3aKOHOB OTPAXCHUS U TIPEITOMIICHUS 11.12.2024 https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcus
. but6mmoreka [IOK
68 cBera. CIIOKHBIN cOCTaB OeIoro 13.12.2024
https://m.edsoo.ru/d8elc3be
cBera. LlBer
JInn3pl. ®OKyCHOE PacCTOSTHUE U bu6muoreka [IOK
69 ONTHUYECKAst CHJIA JINH3BI 16.12.2024 https://m.eds00.ru/60441359
[TocTpoenne n300pakeHmii B o 10K
noInoTeKa
70 JIUH3aX U UX CUCTeMax. Y BeTnYeHUe 17.12.2024 https://m.edsoo.ru/bb53b1d5
JTUH3BI
Pemenue 3agau Ha mocTpoeHue Bu6 LIOK
N NOJIMOTEeKA
71 M300paXKEHH, MOJIy4aeMbIX C 18.12.2024 https://m.edsoo.ru/5a86809
MOMOIIBIO JINH3
bu6nunorexa LIOK
72 I'na3 xak ontuyeckas cucrema 19.12.2024 https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst BuG LIOK
. NOJIMOTEeKA
73 NPUMEHUMOCTH T€OMETPHUUECKOMN 20.12.2024 https://m.edsoo.ru/cd174a10
ONTHUKHU
74 CKOpOCTb CBETA U METOBI €€ 23.12.2024 bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnmnorexa LIOK
7 Jlucriepens ceeta 24.12.2024 https://m.edsoo.ru/lel6cc6e
but6mmorekxa [IOK
7 Hurepepeniua caera 25.12.2024 https://m.edso0.ru/5fc0c638
77 KorepenTHble UCTOYHUKU. Y CTIOBHS 26.12.2024 bu6muoreka [IOK



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
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HaOJII0/IEHUSI MAaKCUMYMOB U

https://m.edsoo.ru/c6416d48

MHUHHMYMOB
bub6nmoreka [IOK
8 Pelenne 3axad 27122024 https://m.eds00.ru/3061de2b
bubnunorexa LIOK
79 [Ipumenenue naTepdepeHIun 30.12.2024 https://m.edsoo.ru/668edbcd
bubnmoreka [IOK
80 Jlngpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [{OK
82 Pemenne sanas https://m.edsoo.ru/d58c411a
83 [Toniepe4HOCTh CBETOBBIX BOJIH. Bbu6moteka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/e9890fe9
bubmnoreka IIOK
84 Pemenne sanas https://m.edso0.ru/c56¢8158
85 CBeTOBbIE SIBJICHUS B IPUPOJIE bubmmorexa [JOK
PHpOaL https://m.edso0.ru/0b36363d
86 O06o0mIeHre U cucTeMaTru3aIus bubmuoreka [{OK
3HaHuH mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonrponbHas padora no reme bubmuorexa [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCHYECKON MEXaHUKHU. 3aKOHEI bubnunorexa LIOK

OJICKTPOJUHAMUKH U IPHUHIHAIL
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77cb
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ITocTynatel cieniualbHOU TEOPUU

bubnunorexa LIOK

89
OTHOCHUTEIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpancTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBue npu4MHHOCTH. bubnmnoreka HOK
OTHOCHUTEIBLHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI
01 DHEprus ¥ UMITYJIbC bubnnorexa [JOK
PEIATUBUCTCKON YaCTHULIBI https://m.edso00.ru/853a64fc
CBs13b MacChl ¢ SHEPTUEH U
92 HMITYJIbCOM PEIITUBUCTCKOM bubmorexa [IOK
y p https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUs TTOKOS
bubnuoreka [IOK
93 PaBHOBecHOE TEIIOBOE U3IIy4YEHUE
https://m.edso0.ru/f54035a5
bubmnoreka IIOK
94 B
3aKOH cMellieHns BitHa https://m.edso00.ru/1c5ff752
95 I'mnotesza M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmnoreka IIOK
96 2
HEprHA H UMITYJIHC pOTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T but6mmorekxa [IOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151 Bu6 OK
98 dorosddekra. "Kpacnas rpanuma” nomorexa L

dboTtordpdexra

https://m.edsoo.ru/01ef4556
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99 Hasnenue ceera. Onbith [1. H. bubmmoreka [JOK
JleGenena https://m.edso0.ru/64b4f966
. but6mmoreka [IOK
100 BomHoBbie CBOHCTEA HACTHIL https://m.edsoo.ru/f59cfcec
Bounsl e bpoiitda. /InuHa BoJIHBI e
101 Bpoitnsa u pasmepsl obsiactu Bu6muoteka [JOK
JIOKAJIM3ALMU JABUKYILEHCS https://m.edsoo.ru/5df8bafl
YaCTULIBI
102 KopnyckyiisipHO-BOJIHOBON AyajIn3M bubnnorexa [JOK
PHYCKYIAD y https://m.edsoo.ru/8ccab62a
103 Judpaxius 31eKTpOHOB Ha Bbu6mmoteka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COOII“)HOH_IGHI/I}I bubmiorexa HIOK
POMIPE. - https://m.eds00.ru/65783dec
HeomnpeaenéHHocrel [ elizenOepra
bubnmorexa LIOK
105 Pemenue rpagurcckux sanad https://m.edsoo.ru/e70195bd
N but6mmoreka [IOK
106 Pernenne pacuCTHeX 3aza4 https://m.edsoo.ru/ee9b3182
KonTponbhas paboTa mo remam: Bub 10K
" non _ HNOJIMOTCKA
107 OCHOBHuCTO ’ K"OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTi3M
OMEBITEL IO UCCIIET0BAHUIO
108 crpoeHus aroMa. I limanerapuas bubnmorexa LOK
P | p https://m.edso0.ru/312h750a
Mozenb aroma Pesepdopaa
109 | Iocrynats! bopa bubmuoteka [IOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
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https://m.edsoo.ru/404dfa9a

Buapl ciektpoB. CrieKTp ypoBHEM

bub6nmoreka [IOK

110
SHEpPruu aTroMa BOJOpoOAa https://m.edsoo.ru/cf74b1la
111 CroHTaHHOE U BBIHYKJIECHHOE bubnuoreka [JOK
W3JIyYEHHE CBETA https://m.edsoo.ru/f945d85c
bubnunoreka LIOK
112 J
asep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
['eitzenbepra-NBanenko. 3apsg u bubnnorexa [JOK
113
MacCOBO€ YHCIIO siapa. M30TombI. https://m.edsoo.ru/34ada5de
PagnoaktuBHOCTB
3aKOH paIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3HU LIETO
114 U3JTYYCHUS BJ‘II/I}II-II)I/}IZO bubmmorexa [JOK
yi ’ https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlosumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusie cunbl. Jlepekt macchbl
anapa. SlnepHsie peakuuu. SnepHeie
115 ];[EKTO ILIPH ogneMrI,ll - brbmmorexa [TOK
P PRI TP https://m.edsoo.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTHYECKHE aCTIEKTHI
pPa3BUTHS SAEPHON SHEPTETUKHU
Mertoasl perucTpaluuu u
116 HCCIIEIOBAHUS DIIEMEHTAPHBIX but6mmorekxa [IOK

qacCcTuIl. CDYHI[B.MCHTEU'IBHLIC
B3aUMOCHUCTBUSI. BapI/IOHBI, MC30HBI

https://m.edso0.ru/lac08a5b



https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

u nentoHsl. lIpencrasienue o
CrangaptHoit Mogenu. KBapk-
TJIFOOHHAs MOJIEIIb aJPOHOB

dusuka 3a npeaeamMmu
CrangaptHoi Mmoaenu. TémHuast

117 MaTepysa U TEMHAs YHEPTUI Bubmaorexa ITOK
p Up ’ https://m.edso00.ru/c026fd37
EnuHCTBO DM3HUYECKOM KApTHHBI
MUpa
118 Oranbl pa3BUTHS ACTPOHOMUHU. bubnuorexa [IOK
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpruMEHUMOCTH 3aKOHOB (PU3UKH
119 | 2 00BSICHEHUS TPUPOIbI Bu6mmoteka [JOK
KOCMHYECKUX 00BEKTOB. MeToabl https://m.edso00.ru/39c44028
ACTPOHOMHUYECKHUX HCCIICTOBAHMUI
CoBpeMeHHBIE ONITUYECKUE
120 TEJIECKOIIBI, PAAUOTEIIECKONIEI bubnnorexa [JOK
- pan ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bug 3sé3nnoro neda. Co3se3nus,
121 SIpDKHE 3BE3JILI, ITAHETHI, UX bubnuorexa [JOK
p AEL, ’ https://m.edsoo.ru/aac588eb
BUIMMOE JIBUKEHUE
Comnaeynas cucrema. CoJHIle.
122 CosHeYyHas aKTUBHOCTE. VICTOUYHUK bubmorexa HOK
o https://m.eds00.ru/22748eb4
sHeprun ConHIa U 3BE3]
3BE3/bI, UX OCHOBHEIE
193 || X@PAKTCPHCTHKM. Huarpamma bu6muoreka [JOK

"CreKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

https://m.edso0.ru/42169944



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
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3Be3abI TIIaBHOMI

bubnunorexa LIOK

124
OCJIEN0BATEILHOCTU https://m.edsoo.ru/b3cb766¢
BryTpenHee cTtpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABJICHHS O
125 MIPOUCXOKIECHUU U DBOJIIOIINHA bubnnorexa LHOK
p A . https://m.edsoo.ru/d09da494
CouHiia ¥ 386311, DTalkbl )KU3HA
3BE3]T
Muteunsiii [IyTe — Hama
bubmuoreka [{OK
126 I'anaxtuka. TUIBI raJlakTHK.
B https://m.edsoo.ru/7cd10a0a
UEpHBbIe TBIPBI B AIPAX TATAKTUK
Bcenennas. Paciumpenue
127 Bcenennoii. 3akon Xab60mna. Teopus Bu6mmoteka [JOK
Bosbiioro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3Iy4yeHue
128 MacmraGHas cTpyKTypa bubmuoteka [IOK
Bcenennoil. MeTarajlakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npoOieMsl bubmuoreka [IOK
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
Pu3nuecKuil NPAKTUKYM 110 TEME
"UccnemoBanne MarHUTHOTO OIS
IIOCTOSIHHBIX MAarHUTOB" WiIH
130 "UccnenoBanne CBOMCTB but6mmoreka [IOK
dbeppomMarHeTUKoOB" UIu https://m.edso0.ru/67361aef
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"
131 ®u3NUeCcKuil TPaKTUKYM I10 TEME bu6nunorexa LIOK



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
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"N3mepenue cuibsl AMiepa" wim
"N3y4yeHue 3aBUCUMOCTH CHUJIbI
Awmrnepa oT cuiibl TOKa'" WIIn
"OnpeneneHne MarHuTHOU
WHAYKIIUYA HA OCHOBE U3MEPEHUS
cuibl Amnepa”

https://m.edsoo.ru/fcae91e9

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIECHUS

132 || 2meKTpOMAarHUTHOW WHAYKIMH' WITH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUU
BUXPEBOI'0 MarHUTHOTO MoJs"
Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBanue ABICHUSA

133 camounaykiun" win "Coopka ﬁ;ii?;:f::;;froull&fb 6391
MOJIEJIH JIEKTPOMArHUTHOTO
reHeparopa"
Pu3nYecKuil NPAKTUKYM 110 TEME

134 "N3mepeHnue nepuojia CBOOOIHBIX bubmuoreka [IOK
KoJie0aHUN HUTSHOTO U https://m.eds00.ru/5d159d35
NPYXKUHHOTO MasiTHUKOB"
Pu3nuecKuil NPAKTUKYM 110 TEME Bumorexa LIOK

135 "Hpeobpasosanne SHeprim B https://m.edsoo.ru/a28026bd
IPYXKUHHOM MasiTHUKE"
Pu3n4eCcKuil IPAKTUKYM I10 TEME

136 "UccnegoBanue nepeMeHHOT0 TOKa bubnmnoreka [JOK

yepes MOCIeI0BaTeNbHO
COEIMHEHHBIE KOHEHCATOP,

https://m.edsoo0.ru/89dc2d90
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KaTyLIKy U pe3ucTop” win
"UccnenoBanue paboThI
MCTOYHUKOB CBETAa B LIETIH
MEPEMEHHOTO TOKa"

137

DuU3nYECKU MPAKTUKYM 10 TEME
"N3y4yeHue napaMmeTpoB 3ByKOBOH
BOJIHBI"

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIn
"ITonryyeHne n300paxeHus B
CUCTEME U3 INIOCKOTO 3epKajia U
JTUH3BI"

bubnunoreka LIOK
https://m.edsoo.ru/42569eal

139

Ou3nyecKuil MPaKTUKYM 0 TEME
"UccnenoBanue 3aBUCUMOCTH
(bOKyCHOTO pacCTOSIHUS OT
BelleCcTBa (Ha MPUMEpPE KUIKUX
muH3)" nwin "U3Mepenne GpokycHoro
paccTosiHUS pacCEeBAIOIINX JTUH3"

bubnmorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3n4ecKuil NTPaKTUKYM 110 TEME
"HaGnronenue qudpakumw,
UHTEepEPEHIMU U TTOJIApU3aLUU
ceera"

bu6anoreka LIOK
https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTuUll (110
dotorpadusM TPEKOB 3apsKEHHBIX

bubnmnoreka LIOK
https://m.edso0.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

YacTHI] B MArHUTHOM 110J1€)"

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka
Ha OCHOBE HCCJIEI0BaHUs
dotoapdekra" nnm "Uccnenopanue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKEHUs"

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

143

Pu3n4eCcKui IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOU
PunGepra"

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue paguoakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" uinm "M3ydenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHueM"

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

145

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaOnronenus 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IPWJIOKEHUN 1JIs ONIPEACIICHUS
MOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausl CeBEepHOro Moiaymapus u
spkue 38€3a61" i "HabmroneHus B
tesieckon JIyHbl, MIaHET,

but6mmorekxa [IOK
https://m.edso0.ru/1072021e
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TYMaHHOCTEU U 3BE3AHBIX
CKoruieHui"

O000111eHrEe U CUCTEMATU3 AL
3HaHui. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,

but6mmoreka [IOK

146
TEXHOJIOTHYSCKOM, COITMAJIbHON U https://m.edsoo.ru/ad6ddeed
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa
O06001IeHHEe U CHCTeMAaTH3 AN
147 3HaHuid. Postb 1 MecTo Gpu3uku u bubmmoreka [JOK
aCTPOHOMUHU B COBPEMEHHOM https://m.edso00.ru/18f19f7c
HAyYHOU KapTHUHE MHpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb pusmdeckoit Teopuu B
dbopMUpOBaHUHU TIPENICTABICHUIA O
148 ¢bu3nveckoil kKapTHHE MHpa, MECTO bubmuoteka [IOK
(bu3nYeCcKOil KapTUHBI MUpa B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJCTABICHUIN O IPUPOJIE
149 O00011eHNEe U CUCTEMATU3 AL bu6anoreka LIOK
3HaHui no teme "Kunemaruka" https://m.edso0.ru/b032fc4b
150 O06o011eHre U cHCTeMaTH3alus bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui no teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cucTeMaTH3aIus bubmuoreka [{OK
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3HaHu# 1o teme "Crarrka TBEpAOoro
Tena"

https://m.edsoo.ru/3cca482e

O000111eHrEe U CUCTEMATU3 AL

bubnunoreka LIOK

153 3HAHUH 110 TEME "3aKOHBI
| https://m.edso00.ru/32a4d1a0
COXpaHCHHUS B MEXaHHUKE
O000111eHrEe U cCUCTEMATU3 AL
154 3HaHu# 110 Teme "OCHOBBI bubmuorexa [JOK
MOJIEKYJISIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O0001IenNEe U cCUCTEMATH3AINS
155 3gaHui 110 teme "TepmoanHamuka Bubmiorexa HOK
,],‘O ' https://m.edso0.ru/c63f7¢c10
TenoBble MaIlIMHEL
O0600I11IeHNE U CUCTEMATU3ALUS
156 3HaHU o TeMe "ArperaTHsie bubmmoreka [JOK
CcOCTOsIHHS BenlecTBa. Da30BLIe https://m.edsoo.ru/1d36b5b1
nepexonnl”
O0001IeHNE U CHCTEMATH3AIINS
157 3HaHUH 110 TeMe "DIIEKTPUIECKOE Bubmiorexa ITOK
" P https://m.edsoo.ru/3bf0def9
oJIe
O0001eHNe U CUCTEMATU3ALIS
158 3Hanui o teme "I[locTosTHHbIH bubnnorexa [JOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUUYECKUH TOK
O000111eHNE U CUCTEMATU3 AL
159 3HaHu" 110 Teme "Toku B bubnnorexa LOK
. https://m.edsoo.ru/3d40077a
pa3IMYHBIX Cpeaax
160 O000I1IIeHNE U CUCTEMATU3ALHS bu6nunorexa LIOK
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3HaHUA 1o TeMe "MarautHoe mose"

https://m.edsoo.ru/3b4c06ae

PesepBHeiit ypok. O600ICHHE U

bubnunorexa LIOK

161 i
CHCTEMATIHIALIL SHATII TO TEME https://m.eds00.ru/053e2248
DNIeKTpOMarHuTHasE HHTYKITUs
PesepsuElil ypok. O0001IIEHHE U
162 CI/ICTEMaTI/I?)Zp s S;HaLHI/IiIIII 10 TEME bubmaorexa LIOK
" B " https://m.eds00.ru/d6310bfd
MexaHuueckue KojieOaHus
PesepBueblil ypok. O000IIIEHNE U
163 CI/ICTI;MaTI/BZp 1560 3HaHI/H;1H 110 TEME Bubmrorexa IOK
1 https://m.edsoo.ru/5e2bb83d
"OneKTpoMarHuTHbIE KoJieOaHus "
PesepBubiit ypok. O60011eHUE U
164 CHCTEeMAaTU3alys 3HaHUH 110 TeME bubnunoreka LIOK
"MexaHH4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBubIil ypok. O0001IEHHE U
165 CI/ICTIe)MaTI/BZp 1554 3HaHI/II;IH 0 TEME bubmiorexa LOK
" " B https://m.edsoo.ru/52ad1603
OnTuka
PesepBublil ypok. O0001IEHHE U
P P 111 bubmuoreka [{OK
166 CUCTEMATH3AIMS 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
Peseprubriit ypok. O60011eHIE U
167 CHCTEeMaTH3alusI 3HaHUH 10 TeMe but6mmorekxa [IOK
"KopnyckynsipHO-BOJIHOBO# https://m.edso0.ru/f7¢59d38
Tyanusm"
168 PesepBHblit ypok. O0o0mIeHNE U bub6muorexa [IOK

cHCTeMaTHu3alus 3HaHUH 110 TeMe

https://m.edso0.ru/1f511654



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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

"®dusuka aroma"

PesepBHeiit ypok. O600ICHHE U

169 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 bubnunoreka LIOK
"®du3ruka aTOMHOIO sapa U https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHUIL"

PesepBublil ypok. O0001IEHHE U
170 CI/ICTEMaTI/I?)Zp Hst S;HaLHI/H;l 110 TEME 1 bubmmorexa TIOK
H https://m.edsoo.ru/2bffbh94c
"JneMeHTs! acTpodu3uKu”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

L ®dusnka. Mexanuka, 10 kmace/ Msakumes [.5., CunskoB A.3., O01ecTBO ¢ OrpaHUYCHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akumoneproe obmectBo «M3narensctBo «IIpocBenienne»
o Odusnka. MonekynsapHas ¢usuka. Tepmomunamuka, 10 xmacc/ Mskumes I'.4., CunsikoB

A.3., OOmecTBO ¢ OrpaHMYEHHOH OTBETCTBEHHOCTHIO «/[PODA»; AxuuoHepHoe O0OIIECTBO
«3narensctBO «lIpocBemenune»

] ®wusuka. Ontuka. KBanroBas ¢usuka, 11 xnace/ Mskumes I'.41., CunskoB A.3., O0mecTBo
C OrpaHUYEeHHOW OTBETCTBEHHOCThIO «JIPODAy»; AxumonepHoe obmectBo «l3marenbcTBo
«IIpocsemenune»

L Odusuka. Inexkrpoaunamuka, 10-11 kmacce/ Mskumes [.51., CuaskoB A.3., OOmIecTBO C
OTpaHWYEHHON OTBEeTCTBEHHOCThIO «JIPODAY»; Axumonepnoe obmiectBo «lM3marenscTBo
«IIpocBerenune»

) O®usuka. Komebanua u Bomuel, 11 xmace/ Maxkumes I'.4., Cunskos A.3., OOmecTBo ¢
OTPAaHUYEHHON OTBEeTCTBEHHOCTBhIO «JIPODAY»; AxkmuonepHoe obmectBo «l3marenbcTBo
«IIpocBemenune»

METOIUYECKUE MATEPHUAJIBI VIS YUYUTEJIA

®usznka. YrinyoneHHslid ypoBeHb. 10—11 kmaccel : pabouyas mporpamma K JIMHUAU
YMK B. A. KaceaHoBa: ydebHOo-MeTonuueckoe nocodue / B. A. Kacbsinos, U. T.
Bnacosa. —M. : Jlpoda

®uzuka. 10 ki. YraoyOnenHslii ypoBeHb : yueOHuK / B.A. KacegHOB. — 5-€ u3n.,
crepeoturn. — M. : [Ipoda

®uzuka. 11 k1. Yrioyonensusiii ypoBenb : yueOHuk / B.A. KacbsiHOB. — 5-¢ u3j.,
crepeotutt. — M. :[lpoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHHSI.
http://markx.narod.ru/pic/ - ¢pusuka B mkoue.
http://festival.1september.ru/articles/ - dbecTuBans negarornvyeckux uaci
«OTKpPBITBIN YPOK».

http://www.fizika.ru/ - caitt mis yuureneit Gu3MKu U X YICHUKOB.
http://www.physics.ru/ - maTepuaisi mo ¢usuke.

WWW . ege .edu.ru - uagopmarronHsiii mopran EI'D.

http :// school - collection . edu . ru / - enunas komtexmus IIOP






