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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHMH M TpeOOBaHMM K pe3yiabTaraM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 00pa3oBaTeNbHBIX — opraHm3anusax —Poccuiickorn  Denpeparnuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hell ompeaemstoTcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UTAHUPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (M3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cosiepkaHue yuyeOHoro npeamera «Pu3uka» 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHUN 00 OKpYKaIOILIEM MUDE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMmHel, Ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonb3oBaHne U aKkTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenune pu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hel MaTepHall Kypca (U3UKU 0ObeAUHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOl HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (DU3MKM C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CYXIeHUs NMpoOJIeM pallMOHAIBHOTO MPUPOIONOIb30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuM, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPHHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIEPUMEHTAILHON JesATeabHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX palboT. BelaeneHue B ykazaHHOM IepeyHe J1abOpaTOpHBIX PadorT,
IPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBISIFOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MUYECKON MOJIENBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Kalomel >KU3HHU, TpeOyromme BbIOOpa (PU3MUECKOW MOAETH Ml CUTYAIlMH IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4daThCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHX TPAKTHYECKUX pPadOT M  JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAaHUS HM3ydaeMbIX SIBIICHHH W TIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIAOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3Y4YeHUs1 GUUKU B 00I1IEeM 00pa30BaHUU SIBIISIOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYaloMIMXCs K HAyYHOMY HW3YyUEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM MeTO/€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;



¢ hopMHupoBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4eHUSI OCHOB CTPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e hopMupoBaHHe YMECHUH OOBSCHATH SBICHHUS C UCIOJIH30BAHUEM (PU3UUCCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeJIbCTB;

e hopMuUpOBaHKE MPEICTABICHUH O POJIM (U3UKU JUIST PA3BUTHS JIPYTUX E€CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

® [IPHOOpPETEHNE CUCTEMBbI 3HAHUI 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e hopMupOBaHNE YMEHUH NPUMEHATh TEOPETUYECKHE 3HAaHUSA I OOBSICHEHUS
(Gu3n4ecKux SBIEHUM B MNpUpOAe M Il NPUHATUS NPAKTUYECKUX PpELIeHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB pelIeHUs Pa3IMyUHBbIX 3a/1a4 C IBHO 3aJJaHHON (PU3MUECKOH MOJIeINbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHMMaHNe (U3UYECKUX OCHOB W NPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
SKCHEPUMEHTOB, aHaJlIW3a W  UHTepUpeTaluuu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUM MPOEKTHO-MCCIEI0BATENbCKON, TBOPUECKON
NEeSITEbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS

otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2

yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP IpPOBEJEHHs J1a00paTOPHBIX padboT u

OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.
COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS

®duznka — HayKa O IpHUponacC. HaquLIe MCTOAbI IMO3HAHUA OKPYIKAOUIETO MHpPA. Ponb

HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunble runoressl. Ousnueckue

3aKOHBbI U TCOPHU. FpaHI/II_IBI MPpUMCHHUMOCTHU (I)I/ISI/I‘-ICCKI/IX 3aKOHOB. HpI/IHL[I/IH COOTBCTCTBHA.

Ponp 1 Mecto ¢u3uku B (OPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B

MPaKTUYECKON JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMIBIOTEPHBIE TATUHKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka



Mexanndeckoe paBukeHHe. OTHOCHUTEIBHOCTh MEXAaHUYECKOro JBHKeHHs. Cucrema
orcuéra. Tpaekropus.
[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalIbHOM TOUYKH, UX MPOEKIMU HAa OCU CHUCTEMbl KoopAuHAT. CloKeHHe NEepEeMEIeHU U
CJII0’KE€HHE CKOPOCTE.
PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.
CBobOoniHoe majieHue. Y CKOpeHre CBOOOIHOIO MaJeHHUS.
KpuBonuHneliHoe naBMXeHHE. [I[BU)KeHHME MarepualbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gacTtoTa oOpanieHus. L{eHTpocTpeMUTenbHOE YCKOPEHHE.
TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, JABUKECHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MTEpeJadH.
Jlemoncmpayuu
Mogenb cucTeMbl OTCUETA, MILTIOCTPALM KHHEMATUYECKUX XapAaKTEPUCTUK JABUKECHHUS.
[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.
HaoGmonenue neukenus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO MaICHHUS.
HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECIEHNUS MTHOBEHHOM CKOPOCTH.
UccrnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSAMH,  NOPOWICHHBIMUM  TEIOM  3a
MOCJIEIOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IpPHU PAaBHOYCKOPEHHOM JBHUKEHHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.
N3yuyenue aBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.
N3yuenune aBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpuHumun otHocutenbHOCTH ['anuies. [lepBbiit 3akoH HeroToHa. HEpLManbHbIE CUCTEMBI
oTcuéra.
Macca Tema. Cwma. Ilpunnun cyneprio3unmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKH. TpeTuit 3akoH HbproTOHA 1711 MarepUalIbHBIX TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXEHHUs U cuia TpeHus mokos. Koadduiment tpenus. Cuia cOnpoTUBIEHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.
[TocTymarensHOE U BpamareabHOe ABUKEHNE a0COTIOTHO TBEPAOTO TEa.
MOMEHT CHubl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuibl. YciioBUsST paBHOBECHS
TBEPAOTO TEIA.

TexHuueckue yCTpPONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JIBUXEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MaICHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHnue aBmxeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIMIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Uccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tela), CUCTEMbl MaTepUAIbHBIX TOYeK. IMIyJbC CHIIBI U
M3MEHEHHE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus maTepualibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(popMupOBaHHOMN NPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPHUMEHEHME: BOJAOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwkenme. [Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUs Ta30B, JKHJIKOCTEH W TBEPABIX Tel M OOBSICHEHHUE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKON Teopuu
ueanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOW HSHEpruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanmprona. M3omporiecchl B MaeanbHOM Ta3e C



MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHe U30MPOILIECCOB: H30TepMa,
u30x0pa, n3obapa.

TexHUUecKne yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs PUPOLY JaBJIECHUS ra3a Ha CTEHKH COocyaa.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBhI, IaBJICHUS ¥ TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJI0EMKOCTh BelecTBa. KoauduecTBo TEIIOTHI IPH TEILIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMmuku. IIpumenenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKY K M3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TeroBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
TeroBbIX MamuHax. Koadduument nonesnoro aeiictusi teroBoid Mammubl. Lukn KapHo n
€ro Ko3(QGUIMEHT MOJIE3HOTO AEUCTBUS. DKOJIOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKHU U3
OyTBUIKM TOJ JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTéM
TpeHus (BUACOJAEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH aHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O JABUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KouzaeHcanus. Mcmapenne wu  kumneHwe. AOCOIIOTHAE U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachlleHHbIH nap. YaenpHas TeIoTa napooopa3oBaHus.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JJaBJICHMUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. I[lnaBnenune m kpucramnusauus. YelbHas
TerioTa riasjieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHU4YeCKHe YCTPONCTBA M TPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAILIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3zgea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. ONeKTpUYecKui 3apsan. JBa Bua 3JIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JNEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB. 3akoH Kynona. ToudeuyHbl  ANEKTpUYECKUl  3apsi.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocth. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHUuyeCcKHue YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL AEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DINIeKTpOocTaTUYECKas 3allMTa.

JM5NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IUJIACTHH,
pacCTOSTHUS MEXKIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [1ocToOSIHHBIH TOK.

Hanpsixenue. 3akon Oma i1 y9acTKa [Eenu.

DIEeKTpUIecKoe COIIPOTHBIICHUE. VY nensHOE COIIPOTHBIICHUE BEIICCTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELIAHHOE COEAUHEHUE IIPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNEeKTpOABMKYIIasl CUJIA M BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3aKoH Oma aiis
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil enu. KopoTkoe 3amMbIKaHUeE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass ¥ TNPHUMECHAs NPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOpAax M paciulaBax JJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
Jucconuanus. JNEeKTPOIIn3.

OnexkTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTar, HCTOYHMKM TOKA, 3JIEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH JIHOJ, TEPMUCTOPBHI M (POTOPE3HCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHne 3IeKTPOABMKYLIEH cuibl. KOpOTKOE€ 3aMblKaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3lyXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABWIKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyLIECTBISiETCS C Y4YETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akT, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpuUs, HAOIIOJIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepooia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX NPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KUBOW Mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH M Ta30B, SJIEKTPHUUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLIMALINS, TaJIbBAHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeusn: npeodpa3zoBaHUE JBHKCHHUM C MCIIOJIb30BAHMEM MEXaHHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET W JPYyrue), JBUTATENb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIoOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, JJICKTPOHATPEBATEIbHBIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
Bekrop marauTHONM MHAYKIMU. [[pMHIMI Cyneprio3uuy MarHUTHBIX 1oJei. JINHMYM MarHUTHOU
uHAyKuuy. KapTiHa TuHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KAaTYHUIKU C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. JIBHKEHHE 3apsHKCHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne AyIeKTpOMAarHUTHOM WHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snekTpuueckoe mojie. OJIEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHue MEKTPOMArHUTHOM UHYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
MOTOKaA.



SIBiIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1e0AHU

KonebarenbHas cucrema. CBoOojHbIe MexaHMuYeckue KosebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrmumryna W ¢asza konebanuid. IIpyXKMHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUS B HACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHHYECKUMH M DJIEKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsAX. BbIHyXJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIil Tok. CHUHYCOMAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepepgaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AJeKTpodHepruu. KynbTypa wucnonabzoBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOiICTBA M TPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTOp IEPEMEHHOIO TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyiedaTenbHOM cCUCTEMbI (IPY>KMHHBIN WM MaTeMaTHYeCKHUM
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEpHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
U JMHa BojHbl. [lomepeuHble M MpojoJbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexkrpomaruutHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIIeHue, Moisipuzanus, Aaudpakaus, wuHtepdepenius. CKOpPoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 37meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHu4yeckue yCTpOWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMarHOCTHMKA B TEXHHUKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MOTIEPEYHBIX U MPOJIOJIHLHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmtonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYAOW M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPa)KEHHUE, IPEIOMIICHUE,
noJisipu3anys, Tudpakius, HHTepEPCHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHON Cpee.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHMEe H300paKEHUH B TIIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICEHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

Cobupatonue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CHJia TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX NCTOYHUKOB.

Hudpaxkmus ceera. [Judpaxuuonnas pemérka. YciaoBue HaOMIOAEHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHU4YeCKHe YCTPONCTBA M TPAKTUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OMNTHKA, AUGpaKIMOHHAS
pemeéTKa, moJIIPOUI.

Llemoncmpayuu



[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAXKEHHE U TperIomiieHue cBera. OnTtudeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Monenu MUKpOCKOTA, TEIECKOIIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakuu cBera.

Habmonenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns IpeIoMICHUS CTEKIIA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

HabGmronenue qucnepcuu ceta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE IJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTHs TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue Ditnmreitna s potodddexra. «KpacHas rpanuia» hotodddekra.

Jasnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBAa M TpakTHYECKOe NpUMEHeHHue: (hoTorneMeHT, (OToaaTyHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuil. Ilnmanerapnas
Mozenb atoMa. [locrynarsl bopa. U3nydenue u nornomieHue (GOTOHOB MpH Mepexoje aToMa ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBsble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuyeHHE.



TexHUuecKkrne YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpaJlbHbIA aHalu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue mMHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOEHMS  sA1pa. OTtkpbiTHE
panuoaktuBHOCTH. OmnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuo0aKTUBHOTO U3JIy4EHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BnusHue paquoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.
OtkpeiTHEe TpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
OHeprus CB3U HYKJIOHOB B sape. SnepHble cuibl. JlegexT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W TMEpPCHEKTHBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.
TexHuueckue yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: JTO03UMETp, Kamepa BuibcoHna,
AJIEPHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTunK MOHU3HUPYIOIINX YaCTHLl.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA
Oranbel pa3BuTusd  acTpoHoMuu. llpukiagHoe ¥ MHPOBO33pPEHUECKOE  3HAUYEHHUE
ACTPOHOMHHU.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, HMX
OCHOBHBIC XapaKTEPUCTHUKHU. JluarpaMma «CHEKTPabHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIABHOM MOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» I 3BE3J IJIABHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Botolnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6na. Pa3zberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoil. MeraranakTuka.



Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, ianer, Maeunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AEATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM M acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (OPMHPOBAHUU
npeACcTaBiIeHU 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUH O IPUpOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIepKATENBHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBIICHUE, HAy4YHbIH (akT, rumore3a, (u3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAaHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOIHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mIpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM Npupoje, ACHCTBUE pajuallMd HA >KUBBIE
OpTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTalLIM4YecKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCa 3€MJIM, 3aJI€KHM MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKa3aHNE 3eMIIETPSCEHUM.

Texnonoeus: TMHUM DJIEKTPOIIEpeiad, T€HEPaTOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHoro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHMs
(6a30BBII  YpPOBEHB) JIOJDKHO  OOECTHEUHUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pE3yabTaThl OCBOEHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
NO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAalMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

NPUHATHE TPAJULHUOHHBIX OOIEYEIOBEUECKUX T'yMAaHUCTUYECKUX M JEMOKPATHYECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTH POCCUHCKOM IpaK1aHCKOW MACHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JAOCTIKEHHSIM POCCHUMCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY Hay4HOT'O TBOPYECTBA, MPUCYILETO
buznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3muuHbiM chepamM MNpoPeCcCHOHATBHON JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHUIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIMpEeHHe OMbITa JEATEIbHOCTU 3KOJIOTMUECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUN 10 (pu3mKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIIBHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeIIATh LENU AeSTeIbHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEHICHHS TIPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATENbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBUA.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATUSIMH W MeToAamu (pU3mdecKoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3INYHBIX METOI0B ITO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyallM3UpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHThl JIA JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUM,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/Jlaud B OOpPa30BATEIHHOM ACSTEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJyYeHUsS WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYIIECTBJIATh IIOUCK, aHAJW3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETANIO HHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH WH(MOPMAITUH;

WCIIOJIB30BaTh CpEICTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAaLIMOHHON OE€30MacCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEPKaHHS B pasIWyHbIX (opmatax ¢ yd€Trom
Ha3HaYeHWs WHGOpPMAlUU ¥ [ENeBOW ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
MPEACTABJICHUS U BU3YATU3ALINH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

IIOHMMATh U UCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUYalbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTMKEHUIO: COCTAaBJATH IUIAH JACHUCTBUM, PACHPENCISITH POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJAOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IPOEKTHI, OLIEHUBAThb WJEHU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOoW paboThl € Y4ETOM UMEIONIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;
JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JIEATEIILHOCTb, OIICHHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
WCITOJTH30BATh MPUEMBI pedIIEKCHH JIJIs1 OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS,
YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOMHCTBA,
MPUHUMATh MOTUBHI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YITHTATOB JACSITEIHHOCTH;
MPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.
B nporiecce nqoctuxkeHHsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHEro 0OIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/IoIaralomuii copMUpoOBaHHOCTE:



CaMOCO3HaHUs, BKJIIOYAIOIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOIJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBALMM, BKJIIOYAIOUICH CTPEMIICHME K JOCTHXKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JCHUCTBOBATH UCXO/sl U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JpPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Ki1acce nmpeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poJjib U MecTO (U3UMKU B (OPMHUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJIOTMH, B IPAKTHYECKOH
JIeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTephallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, WACAIbHBIA Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] NPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA U 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECUE, UCIIApEHNE, KOHIEHCAlUs, JIaBJICHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

ONMCHIBaTh MEXaHMYECKOE JIBM)KEHUE, UCIOJb3ys (M3MUECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHMUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (DU3MUECKUM CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usnyeckue BEIMYMHBI: JaBJIEHUWE Tas3a, TeMmIepaTypa, CpeAHssi KHUHETHYecKas JHEprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JIBUTATENIS; IPU ONMHUCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYHUH,
uX O00O3HAYeHHS U EAUHMIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



OINKCBIBATh HM3YYEHHBIE JJIEKTPUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUYECKHE SIBICHUS
(TIporiecchl), UCTONB3Ys (PU3NUECKHE BETUUMHBL AJIEKTPUUECKUH 3apsijl, dJIEKTPUUYECKOe IOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUYeHUs M EAUHULBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3yS (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemMupHoro tarotenusd, |, |l u |1l 3akonsr HbroTOHa, 3aKOH coXpaHeHuUs
MEXaHUYECKOM PHEpPIruH, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIUI CYNEPIO3ULUU CHUJI, TIPUHIIMII
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0COJNIOTHOM TeMIlepaTypo, MEpBHI 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPAHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30MaCHOI0 UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobnemy/3agady ¥ TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COoOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OPSAMBIX H3MEPEHUH, IMpH S3TOM KOHCTPYUPOBAThb YCTAHOBKY, (DPMKCHpPOBaTh pEe3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€JIaTh BBIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

coOnronarh mnpaBuia O€30MaCHOrO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (IU3MUYECKOM MOJENbI0, HUCHOJb3Ys
¢bu3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
HIPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOT0 3HaUeHHs (PU3NMUECKON BETMUUHBL;

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH W TPEACTaBICHUs y4eOHOH u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAaHUPOBATh paboTy
TpYNNbl, palMOHAJIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENbHOCTh B



HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJOTO U3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil poOIIeMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (GOPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUHbIH
JJIEKTPUUYECKUI 3apsl, Jy4 CBeTa, TOYEYHBI MCTOYHMK CBETa, sJepHas MOJEIb aTroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (DPU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aMMOJAEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
MHAYKLINS, JAEWCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejaomieHue, uHTepdepeHuus, Iudpakuus W NOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUYECKHE, MArHUTHBIE, ONTUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPeJl) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, D3JIEKTpPUYECKOoe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJIBUKYIIAs CHIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnoJjs, cwia Ammepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHus 3JIEKTPUYECKOI0 M MArHUTHOIO TMOJEH, NMepHoA W 4yacToTa KosieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U Cujla TOKa B IPOLIECCe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIHUUHAMU;

ONUCBHIBATh M3Y4YEHHBbIE KBAHTOBBIE SIBIEHUS W TPOLIECCHI, HUCHONb3Yys (U3HMUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyabC (OTOHA, MEpPUOJ TMoJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaThb (U3UYECKHUN CMBICT HCIOJIBb3YEMbIX BEJIMYMH, HUX OOO3HA4YeHUS U
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIWYMHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTENbHOIO M IMAPALIEIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHe OHHmTeWHa 111 ¢GoTodddexTa, 3aKOH COXPAHEHUS SHEPruH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPAaHEHHS
MaccoBOI'0 4Mciia, MOCTylaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnajna, IMpU ITOM pPa3iIvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOE BbIpAaKEHUE U YCJOBHS (IpaHUIIBL,
00JacTi) IPUMEHUMOCTH;

OIpPEACIIATh HAIlpaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OMHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3MUECKUX SBICHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (QOpPMYIHpOBATh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIIATh IpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3UYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEeHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3y/IbTaThl MOJYYEHHOM 3aBHCUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEJOBAHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PU3MUYECKOW MOJIENbBI0, HCIIONb3YS
(du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHs 3a7audl BBIOMpaTh (PU3NYECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BEIMYHUHEI,

pemaTh KadyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIECTIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCMOJb30BaTh IPH PEUIEHHH Y4eOHBIX 3a7ad COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJIIPHOW HMH(DOpMAIIUM, TOJYYCHHON W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

OOBSICHATH NPUHLUIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHA UX 0€30IM1acCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HHU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(QH3UKOB B Pa3BHTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HMU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, AJIs
COXpaHEHUsI 3J0POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpeleNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ Ka)XIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOJIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznea 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1 1 1
eKTpOCTaTIR 0 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 1 1 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[NPOT'PAMME
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne n/m Kourpoabubie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nose. DIeKTpOMarHuTHasI bubnuoreka [IOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHBI
21 MexaHn4yecKkHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnuorexa [IOK

BOJIHBI

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.3 Onruka

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIEUATIBHOM TEOpUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
41 i
DIEMEHTHI KBAHTOBOH OITTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 CtpoeHue aToMa 4 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC 571pO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
| Bu6 OK
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7 1 hgpSJ,I:I;I/(r)T:.G:eI;aSCL)E).rU 17§41c97¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
A1 4
6 Obobmaromee nosToperne https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
PesepBHOe Bpems 3



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

MNOYPOYHOE IIJIAHUPOBAHHUE

10 KIIACC

Ne Koanyecrso yacos Nara D1eKTPOHHBIE HU(PPOBLIE

, Tema ypoxa Konrposbusie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypchl
®du3uka — HayKa 0 IpUpo/Ie.
Hayunslie MCT(}),;H nofHapHIfﬂ 1 bubmorexa [JOK
04.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIero MUpa
Ponb u mecTo usuku B
(hopMUPOBaHHH COBPEMEHHOM 1 bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEeTbHOCTH JIFOIeH
MexaHuueckoe TBUKEHHE.
OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE IPAMOJIMHENHOE 1 bubnuoreka [IOK
JBUKEHHE 13.09.2023 = https://m.edsoo.ru/ff0c3620
PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 bubnnoreka [JOK
JIBIKCHHE 18.09.2023  https://m.edsoo.ru/ff0c372e
CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaeHUS 20.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexa [JOK
JIBr>keHre MaTepHaIbHOW TOUYKH 110 25.09.2023  https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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OKPY>KHOCTH

HpI/IHI_[I/IH OTHOCHTCJIIBPHOCTH

8 lanunes. MnepuuanbHbIe CUCTEMBI bubmorexa HOK
. 27.09.2023  https://m.edsoo.ru/ff0c3be8
orcuera. [1epseii 3akoH HeroTOHA
Macca tena. Cuna. Ilpuanun
9 CYTEPITO3UIINH CHIL. BpTOpL(I)ﬁ 3aKOH bubmmorexa LIOK
. 02.10.2023  https://m.edsoo.ru/ff0c3be8
HproToHa my1st MarepuaabHON TOUKH

10 Tpertuii 3akon HerotoHa st bu6mmoreka [IOK
MaTepHaIbHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMHUpHOTo TsaroTeHus. Cuia

11 TSIKECTH. He;l))Basl KOCMUYECKast Bubnuorexa LIOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 11.10.2023  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COpOTUBIIEHUS TIPU bubnuoreka [IOK
IBHKEHUH TEJIA B )KUIKOCTHA WU 16.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpalareabHOE

14 JBUKEHHE a0COITIOTHO TBEPOTO bu6mmoreka [JOK
Teaa. MoMeHT cuitbl. I11e40 ChiIbl. 18.10.2023  https://m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECHS TBEPAOTO Tea
NMnynsc MmaTepuaibHOM TOYKH,

15 CUCTEMBI MaTepUaTIbHBIX TOYEK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEeHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6
uMITylbca. PeakTuBHOE JIBUKEHUE

16 PaGoTra 1 MOIITHOCTH CHJIBI. bu6mmoreka [IOK
Kunernueckas sHeprust 25.10.2023  https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MarepuaibHOi Touku. Teopema 06
WU3MCHCHUH KUHETHYECKOI SHEPIHU

17

ITorenumanpHas sHEprus.
IToTrenumanbHas SHEPIUs yupyro
nehOpMUPOBAHHOM MTPYKHHBI.
[ToreHmanpHas 3Heprus Teina
BOJIM3U MOBEPXHOCTH 3eMIIU

08.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbpHbIC U
HeIoTeHIMalnbHbIe CHIIbl. CBI3b
pabOTHI HEMOTEHITUATBHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOU
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpPaHEHMSI MEXaHUYECKOU SHEPTUU

13.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HccnenoBanue cBsizu pabOThI CUIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHM Tejla Ha IpUMepe
pacTsKEHUsI PE3UHOBOTO KI'yTa»

15.11.2023

20

KonTponbHas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

20.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

XapakTep JBUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEH U TBEPMBIX TEI

22.11.2023

27.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monexyn. Konnuectso
BemiecTBa. [locrosHHas ABoraapo

29.11.2023

24

25

26

TernnoBoe paBHOBECHE.
Temneparypa u e€ usmMepeHue.
[Tkana remneparyp Llenbcus

WUneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AGcotoTHas TeMmIiepaTypa Kak Mepa

cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Kianeiipona

04.12.2023

06.12.2023

11.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanpToHa. ["a30BbIC 3aKOHBI

13.12.2023

28

Jlaboparopnas pabota
«HccaenoBanye 3aBUCHMOCTH
MEXTy TTapaMeTPaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»

18.12.2023

29

30

31

N3omponeccel B HcalbHOM rasze u
UX rpaguueckoe npeacTaBlieHue

BuyTpenHsist osHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHHUS.
KonnyectBo TemioTs v pabora.
BnyTtpennss sHeprus
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

Buasl Tenonepenaun

20.12.2023

25.12.2023

27.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

32

VnenpHas TENI0EMKOCTE BEIECTBA.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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KonuuecTBo TEmIoTh! pH 10.01.2024  https://m.edsoo.ru/ffOc5c36
Tertonepenaye. AnunadbaTHpIN
IIpoIeCe
33 IlepBbIil 3aKOH TEPMOAVHAMUKHU U bubmumoreka [IOK
ero NpUMEHEHHE K H30MpoIieccam 15.01.2024  https://m.edsoo.ru/ffOc5efc
| Do morces
PHPOAE. BTOP 17.01.2024  hitps:/m.eds00.ru/ff0c6230
TEPMOJIUHAMHUKHI
35 [Tpunmun nevicteus u KI1/{ bu6mmoreka [IOK
TEIUIOBOM MaIlMHbI 22.01.2024  https://m.edsoo.ru/ff0c600a
36 ukn Kapnao u ero KIT 94.01.2024
37 DKOJIOrH4YeCcKHe poOIeMbI
TETUIODHEPTETUKH 29.01.2024
38 SI\G/SIO?IHII? I(J)Ilfllmlfas}{/p (1:):: nka. OCHOBBI bubmorexa IOK
OIEKYIIp e, LeHo 31.01.2024 https://m.eds00.ru/ff0c6938
TEPMOJIUHAMHUKI
K
9 | oty bovme Oomons BuSmorexa LIOK
TIeKYIAp ) 05.02.2024  https://m.edsoo.ru/ffOc6a50
TEPMOJIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Vcnapenuie u KumeHune 07.02.2024  https://m.edsoo.ru/ff0c63b6
o | oo
> OCTE BO3AYXa. Hachie 12.02.2024 https://m.eds00.ru/ff0c64d8
0|
o | e s
OPQHBIC TeJa. ARAIOTPO 14.02.2024 https://m.eds00.ru/ffOc65f0

CBOICTB KpHUCTAJJIOB. )KI/I,[[KI/IC
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kpuctayabsl. CoBpeMEHHbIE
MaTepHabl

[InnaBnenue n KpUCTAIIU3ALIMSL.

43 VYV nenpHas TEII0Ta [IaBJIEHUS bubmorexa [IOK
A ' 19.02.2024  https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44 YpaBHEHHE TeNI0Boro bananca 21.02.2024  https://m.eds00.ru/ff0c6820
o | o, S
AL A p 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsaa0B
| e
IYHPOBOA ’ 28.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpAaHEHUS JICKTPUYECKOI0 3apsiia
B 7| .
| Konons Towrmmt moesomroosa BuGorexa LIOK
yrond. HICKIP 04.03.2024  https://m.edsoo.ru/ffOc6ces
3apsn
Hanpsk€HHOCTD 351EKTPUYECKOTO
48 nois. [IpuHnmn cynepno3suuuu bubnuoreka [IOK
AJIEKTPUUECKUX MoJieH. JInHuu 06.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
o | e
O, LIOTCHIHAT, Tasroc 11.03.2024  https://m.edso0.ru/ffF0c6f00
MOTEHIINATI0B
STCKTPOCTATHICCKOM HOIC. 13.03.2024  https://m.eds00.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTD
bu6mmoreka [IOK
1 é .K
> dnexTpoduKocts. Konaencarop 18.03.2024  https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
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52

DNEKTPOEMKOCTH TIIOCKOTO
KOHJIeHcaTopa. DHepTus
3apsHKEHHOT0 KOHIEHCAaTopa

20.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

S7

58

Jlaboparopnas padora "M3mepenue
IEKTPOEMKOCTH KOHJEHcaTopa'

[IpunIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DNeKTpocTaTUYECKas 3allluTa.
3a3eMIIeHHE AIIEKTPONpruOOpPOB

DNEeKTPUYECKUM TOK, YCIIOBUS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4acTKa [enu

[TocnenoBarenpHOE, MapaieabHOE,
CMEIIaHHOE COETMHEHNE
MpoBOAHUKOB. JIabopaTtopHas
pabota «3yueHue cMermanHoro
COCMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon Oma 15 TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTtkoe 3ambIkanue.
JlabopaTtopHas pabota «3mepenne
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COTIPOTHUBIICHUS

0.5

0.5

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJEeKTpOHHAs IPOBOJUMOCTD
TBEPABIX METAIIOB. 3aBHCUMOCTD

> COTPOTHUBJICHUS METAJIJIOB OT 29.04.2024
temieparypbl. CBEpXIpOBOIMMOCTh

60 DNEKTPUUYECKUN TOK B BAKyyMe.

CBoiicTBa 3JIE€KTPOHHBIX ITyYKOB 06.05.2024
[TomynpoBOAHUKH, UX COOCTBEHHAS

61 U IIPUMECHAs IPOBOUMOCTb. bubmumoreka [IOK
CaoiicTBa p—N-1iepexo/a. 08.05.2024  https://m.edsoo.ru/ff0c84ae
[TosrympoBOTHUKOBEIE PUOOPHI
DNEeKTpUYECKHl TOK B pacTBOpax U

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. 13.05.2024  https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKUl TOK B raszax.

63 CamocTosTenbHbIN U bubmuorexa [JOK
HECaMOCTOSATENBHBIHN pa3psi. 15.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnunoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 20.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok bubnmnorexa [JOK
«DNEeKTPOIMHAMUKAY 22.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 «9nektpocraruka. [locTosTHHBIN bubnmuotexa [JOK
AJIEKTPUUECKUiT TOK. TOKH B 27.05.2024  https://m.edsoo.ru/ff0c8a8a

PAa3JIMIHBIX Cpeaax»



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pesepsublii ypok. KonTponsHas

67 pabora 1o Teme 1 1 Bu6mmorexa LIOK
29.05.2024  https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka'
68 PezepBHblit ypok. O6o0maromnmii 1 bubmumoreka [IOK
ypok o Temam 10 kiacca 30.05.2024  https://m.edsoo.ru/ff0c8f6c
OBILEE KOJIMYECTBO YACOB I10 68 4 4
[TPO'PAMME
11 KJIACC
N KosnyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoka Konrpoabnbsie IIpakruyeckue o0pa3oBaTe/IbHBIE
n/n Bcero U3YYeHUs
padoTbI padoTbI pecypchl
[TocrostHHBIE MATHUTHI U UX
1 B3aUMOJIecTBUE. MarHUTHOE TI0JIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHTYKIIUH. 05.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWN
MarHuTHOe 1oJse IpOBOJHHKA C
5 TokoM. OnbIT Dpcreaa. 1 bubnnorexka [JOK
B3aumoelicTBre MPOBOTHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue
3 MaFHIleHoll?O noiﬂ KaTYIHI(I/Iy: 1 1 Bubmorexa LIOK
12.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
4 IIPOBOAHMK C ToKOM. Cuita Amnepa. 1 1 bubnuoreka [IOK
JlaGoparopHas paboTa 14.09.2023  https://m.edsoo.ru/ff0c9acO

«HccnenoBanue neucTBUSA



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

MMOCTOAHHOI'O MaromMTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha
JBUKYLTYIOCS 3apSyKEHHYIO
yactuiy. Cuna Jlopenma. Pabora
cuibl JIopeHna

19.09.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas: MHYKIIHSI.
[ToTok BEKTOpa MarHUTHOMN
uaaykiuu. JJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

21.09.2023

10

11

JlaGopaTopHnas pabota
«HccnenoBanue sIBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTG. SIBIIEeHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSTHHBIE
MarHMThI, 3JI€KTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
3JIEeMEHTapHbBIX YaCTHII,
WHAYKIIMOHHAs TeYb
Ob6o6maromuit ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas
UHIYKIHSI

KonTtponbHas pabora o Teme

26.09.2023

28.09.2023

03.10.2023

05.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bubnmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

«Mar"uuTHoe 10JI€E.
DJIEKTPOMArHuTHasE MHTYKIIMS»

10.10.2023

https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpameHre HEPrUn

12.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
NepHoIa MaJIbIX KOJICOaHHH rpy3a
Ha HUTU OT OJIMHBI HUTU U MaCChI
rpy3a»

17.10.2023

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

19.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

24.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHU4YecKue KoueOaHusl.
Pe3onanc. BeiHy)xneHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

IlepeMeHHBIN TOK.
CunycouanbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO TOKA.

07.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

AMITITUTYAHOE U IEHCTBYIOIIEE

3HAYCHUE CUJIbI TOKA U HAITPSAXKCHUA

18

19

20

21

22

23

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPTHUH.
Kynbrypa ncnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
JKU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pactpoctpanenus. [lepuon.
CKopocTh pacupocTpaHEeHUs U
JIvHA BoJIHbL. [lonepeyunsie u
MPOAOJIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa
ONEeKTPOMarHUTHbIE BOJIHBI, UX

CBOMCTBA U CKOpOCTh. [lIkana
AJIEKTPOMATrHUTHBIX BOJIH

09.11.2023

14.11.2023

16.11.2023

21.11.2023

23.11.2023

28.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. Pa3BI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamums

30.11.2023

25

KonTtponbHas padora «Konebanus

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

¥ BOJTHBI» 05.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsamosiuHetHOE pacpoCTpaHEHUE
26 CBETa B OJJHOPOJHOM CpEE. bubnmoreka [JOK
ToueuHblii ©ICTOYHHK cBeTa. JIyd 07.12.2023  https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHue cBeTa. 3aKOHbI
27 OT;:DKCHI/IS{ cgera. [Toctpoenue bubmmorexa LIOK
. 12.12.2023  https://m.edsoo.ru/ffO0cd4e0
n300paKeHU B TNIOCKOM 3€pKaJie
IIpenomnenue ceera. [lonHoe
98 BHYTpPEHHEE OTpa’KeHUE. bubnnoreka [JOK
[penenbHBINA YTOJ MOTHOTO 14.12.2023 | https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKeHUs
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
1oKazaress MPEIOMIICHHS CTEKIIa 19.12.2023 @ https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3odpakeHuit
30 B JIH3E. d)opiyna TOHKOﬁpJIPIH3BI. bubmmoreia LIOK
21.12.2023  https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
31 «I/IccneILOBa}fHe CBOJCTB 96.12.2023
M300paXeHUH B TMH3AX»
Hucnepcus cera. CoxxHbIA COCTaB
30 6emnoro csera. Ler. JlaboparopHas
pabota «Habmroienue nucrepcuu 28.12.2023
CBETa»
33 WnTepdepennus cera. Audpakius bubnuorexa [IOK
cera. JludppakironHas pemeérka 11.01.2024  https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Monsipu3anus cBera 16.01.2024  https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTrueckue mpuOOps U

35 YCTPOWCTBA U YCIIOBHS MX 18.01.2024
0e301acHOTO IPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIACCUYECKON MEXaHHKHU. bubnmoreka [JOK
[Toctynarsl ciennanbHON TEOPUH 23.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTEBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE Bubnuorexa LIOK
25.01.2024  https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus v UMIYIbC
38 PENIATUBUCTCKOM yacTuilbl. CBSI3b bu6mmoreka [IOK
MacChl C JHEPTUEH U UMITYJIbCOM. 30.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbsHas padora «Onruka.
39 OCHOELI cneulfaanoﬁ TEOPUH bubmorexa HOK
01.02.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. Popmyiia [1nanka. bubnuoreka [IOK
DHeprus 1 UMITysIsC HoToHa 06.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCICTOBAHHUE
41 q)OTga@q)eKTa. OHSTLI A.T. Brbmiorexa LIOK
08.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrdexra. YpaBHeHUE
42 SﬁHmTe(fII)Ha JIJ;I:{(I)@)OTOBQ)(I;)CKTEI. Bubmiorexa LIOK
13.02.2024  https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
apneHue ceeta. OnbiTel I1. H.
43 §e6eneBa. XHUMHYECKOE NEUCTBUE bubmorexa HOK
15.02.2024 = https://m.edsoo.ru/ff0d04a6

CBCTa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44 dboTo31eMeHT, HOTOIATUHK, 20.02.2024
COJIHEUHas1 OaTapesi, CBETOIUO/

45 Pemienue 3anay 1o teme bubmuorexa [JOK
«IneMEHTHI KBAHTOBOM ONTHKI) 22.02.2024  https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI

46 Pesepdopna o paccesauro a- bubnmoreka [JOK
yactuil. [InanerapHas Mozesb 27.02.2024  https://m.edsoo.ru/ff0d091a
aToma

47 [Toctynater bopa Bubmiorexa LIOK

29.02.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHne GOTOHOB

48 IIPH TIEPEX0JI€ aTOMa C OJIHOTO bubmuoreka [JOK
YPOBHS SHEPTUHU HA JAPYroit. Busib 05.03.2024  https://m.edsoo.ru/ff0d0afa
CIEKTPOB
BoHoBBIE CBOMCTBA YaCTHII.

Bonnsr ae bpoitns.
49 KOpHyCEYHHI;HO-BOHHOBOﬁ Bubmorexa IOK
07.03.2024  https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIOHTaHHOE U
BBIHYX/ICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa no bubnmnoreka [JOK
OTIpeIeIEHUIO COCTaBa 12.03.2024  https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3ITYICHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiausHue
PaAMOAKTUBHOCTHU Ha KUBBIE 14.03.2024

OpTraHHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacnan.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydenue

19.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HYKJIOHOB B sJIpE.

S nepHblie peakuuu. AnepHblii
peakrop. IIpoGiiemMsl, IepCIEKTUBSI,
9KOJIOTUYECKHUE ACIIEKTHI SIIEPHOU
SHEPreTUKU

21.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. METOIbI
HAOJIO/ICHUS ¥ PETUCTPAIUH
37eMeHTapHbIX yacTtull. Kpyribiii
cton «DyHIaMeHTalbHbIe
B3anmozelictBusa. EauncTeo
¢$u3nUecKoil KapTUHBI MUPAY

Bup 38é3nn0r0 Heba. Co3Be3aus,
SIpKUE 3BE3/IBI, TUTAHETHI, UX
BuaMMoOe ABrKeHne. ConHeyHas
cucTrema

Comnnue. ConHedHas akTUBHOCTb.
HcTtounuk 3neprun ConHua u 3BE371

02.04.2024

04.04.2024

09.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3AbI, X OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3/BI TTIABHOU
MocCJeI0BaTeIbHOCTH. BHyTpeHHEe
cTtpoeHnue 38€371. CoBpeMeHHbIE
MPEICTABICHUS O TPOUCXOKIACHUN
n 3BoJroru CoJIHIA B 3BE3]T

11.04.2024

58

Muneunsii [yt — Hama



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

T'amakTuka. Ilomoxenue u
nemwxenne ComHna B ['amakTuke.
[Manaktuku. Y€pHbIe ObIPHI B siApax
raJlakTHK

16.04.2024

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosboro B3peIBa.
PenukToBOC M3ITyUYeHHE.
MeraranakTuka

18.04.2024

60

61

62

63

64

Hepemennsie mpodiembl
ACTPOHOMHH

KonTponbhas pabota «31eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o6maromuit ypok. Posib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOHU cdepax AesITeTbHOCTH
JeoBeKa

O6o6mmaromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Posnb
¢du3nveckoil Teopun B
(bopMHpOBaHUU MPEACTABICHUH O
¢du3nueckoil kapTHHE MUpa

23.04.2024

25.04.2024

30.04.2024

02.05.2024

07.05.2024

65

O6o06matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

14.05.2024




MIPEJCTABICHUI O IPUPOJE

Pe3epBHbIil ypok. MarHutHoe mnoJie.

1
06 DJNEeKTpOMarHuTHasE UHYKIUS 16.05.2024
PezepBHblii ypok. Ontrka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr 1 21.05.2024
OTHOCUTEJIBHOCTH
- gee.epﬂblg y:o:. KBanToBas . Butmorexa LIOK
VIS, SHIEMEHTRL ACTPOTOMHII 1 23.05.2024  https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

1) ®usuka, 10 kmacc/ Mskuies I'.5., Byxosues b.b., Corckuit H.H. mox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBenienmey

2) ®duswka, 11 kmacc/ Msakumes I'.J1., byxosies b.b., Hapyrun B.M. nox penakuueit
ITapdentbeBoit H.A., AkimnonepHoe obmiectBo «M3aaTenbetBo «IIpocBemieHuney

3) IMapdpentreBa H.A. "Coopuuk 3amad mo ¢usuke.10-11 xmacc"

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
1) Caypos 10.A. "®usuka noypounsie pazpadorku. 10 kmacc"

2) Caypos 10.A. "®usuka noypounsie pazpabotku. 11 kmacc"

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK



