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HOACHUTEJIBHASA 3AITMCKA

[IporpamMa 1o ¢usnke 06a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEro oO0IIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHONM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®Denepanmw,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuU ux ¢Gu3MKe Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeNIFHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAK)KE YUYUTHIBAET HEOOXOAMMOCTb pEaJH3allMd MEXIIPEIMETHBIX
CBsizell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIE IeIM M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (HU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE pe3ylbTaThl OCBOCHUS Kypca GU3UKH HAa 0A30BOM YpOBHE, B TOM UHUCIIE

MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e cojnepxanue yuyeOHoOro mpeamera «Pu3nkay mo rogam o0ydeHus.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTyMAas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHU, N3y4aeMbIX
XuMmHel, Ounonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHnue Gpu3mku BHOCUT OCHOBHOH BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku Ui ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca pU3ukyu 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peamuzanysi IpeAnoyiaraeT UCIOIb30BaHUE TYMaHUTApPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU poOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs po0IeM palnoOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuM, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAIBHON JeATeNbHOCTH oOydatrouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpaMme Mo (GU3WKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BelaeneHue B ykazaHHOM IepeuyHe 1abopaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAZICHUE OOYUYAIOIIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 33/1a41 C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
ABJISIIOTCSL 3aJaHUs Ha OOBSICHEHUE IpOTeKaHWs (U3NYECKUX SBJICHMH U IPOLECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHH0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKHM Ha YpOBHE CpEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBIMIOJHEHUS YKAa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPALWN JJIsl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKUX KOMILJICKTOB M OOECIeYMBaeTcsi B pacdyére OJHOro KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIAMH U3Y4YeHHS] PU3UKU B 00111EM 00pa30BaHUU SBISIOTCSA:



e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO
IPUPObI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHHA O HAYYHOM METOAE TMO3HaHWs | (OPMHPOBAHUE
HCCJIEI0BATEILCKOIO OTHOILIECHUS K OKPYXKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI 0OBACHATDH SIBJICHHS C UCIIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUN U
HAy4YHBIX J10Ka3aTEJIbCTB;

e (opMupoBaHHUE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTikenne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

u3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [puoOpeTeHue cucTeMbl 3HaHUH 00 O0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY 1 IIEMEHTHI aCTPOPHU3NKH;

e (dopMupoBaHME YMEHMH MPUMEHATh TEOPETUYECKHE 3HAHMA s OOBICHEHUS
¢u3nyecKux SBICHUW B MPUPOJAE U JUId TNPUHATHS NPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUS pa3IM4YHbIX 33Jad C SBHO 3aJaHHON (u3nyecKkoi
MOJIENIBIO, 3ajJ]ay, IMOJPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3JaHHe (HU3HYECKON
MOJIEJIH, aJIEKBaTHOM YCIIOBUSIM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOMUCTB U
TEXHOJIOTMYECKHX IIPOLIECCOB, UX BIUSHUSA Ha OKPYXKAIOUIYIO CPENY;

e OBJIQJICHUE METOJaMM CaMOCTOSTENILHOTO IUIAHUPOBAHUSA M HPOBEAEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHaluW3a M  UHTEepOpeTandd  HH(pOpManuu,  ONpeeseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YIIbTaTa;

® CO3JaHUE YCIIOBUHM JJISl pa3BUTHsI YMEHMH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JEATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hexeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BHIOOP IpPOBEIEHHS J1a00paTOPHBIX padboT u
OTIBITOB C YU4ETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpY’Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI M TEOpUH. ['paHUIIbI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IprHIIMIT COOTBETCTBUS.

Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.



Jlemoncmpayuu
AHasnorosble ¥ IU(PPOBBIC U3MEPUTEILHBIE PUOOPHI, KOMITBIOTEPHBIEC TATYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JnBmkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUalIbHOM TOUKH, UX MPOEKIMH HAa OCHU CHUCTeMbl KoopAuHaT. ClioKeHHe NepeMEIeHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSIMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U MEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoOoniHOE majieHne. Y CKopeHrne CBOOOIHOTO TIaICHUS.

KpuBonuneriHoe nBuKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALMd KHHEMATHYECKUX XapAaKTEPUCTUK JABUKECHHUS.

[IpeoOpa3zoBanue NBHKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoleHHOro Mo/ YrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOIIEHUS ~ MEXAY  NOYTSAMH, NOPOWICHHBIMUM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4aJbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocutenbHOCTH ['anuiesd. [lepBoiit 3akoH HeroToHa. HEpLManbHbIE CUCTEMBI
OTCYETA.

Macca Tenma. Cwma. Ilpunnun cyneprnosunuu cwi. Bropod 3akoH HproTona st
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOPOCTb.

Cwita ynpyroctu. 3akoH I'yka. Bec tena.

Tpenune. Buabl TpeHust (1mokosi, ckoyibkeHusi, kaueHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadouriment tpenus. Cuna conpoTUBIECHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHOE U BpalaTelbHOE ABMKEHHUE a0COMIOTHO TBEPIOTO Tema.
MOMEHT CuJIbl OTHOCHUTEIBHO OCH BpamleHus. [lnedo cuibl. YclioBUST paBHOBECHS
TBEPAOIO TeJA.



TexHudyeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUWE: MOAIINUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Llemoncmpayuu
SIBiieHnEe MHEpLMH.
CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.
Bropoii 3akon HerotoHa.
N3mepenue cu.
CrioxxeHue Cuil.
3aBUCUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaliui.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.
VYcnoBus paBHOBeCHUs TBEPAOTO Teina. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.
HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE
Nmiynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTePHAIbHBIX TOYEK. MIMIynibe CHITbI 1
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.
Pabora cunbl. MOIIHOCTB CUJIBL.
Kunernyeckasi sHeprusi MaTepuanbHONM TOYKU. Teopema 00 WM3MEHEHUU KHWHETHYECKOM
SHEPIUH.
[TorenuuanbHas sueprus. [loreHnnanpHas 3Heprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToreHnuanbHas SHEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.
[ToreHnnanbHble M HEMOTEHIMATbHBIE CUJIBL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM IHEPTHUH.
VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.
TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, TBUYKEHUE PAKeET.
Llemoncmpayuu
3aKOH COXpaHEHUsl UMITYJIbCa.
PeakTuBHOE IBMKEHHE.
[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETHUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.
HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Teia Ha
MIpUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.
Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul
OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKOH TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. uddys3ums. Xapaktep IBIWKEHHS W B3aUMOJCHCTBHSI UYaCTHII
BelecTBa. Mojenu CTpOEHHSI Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuectBo BemiecTsa.
[TocTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mogens uneansHoro rasza. OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-KMHETUYECKON TEOpUHU
UCaNbHOTO Ta3a. AOCONIOTHAas TemIepaTypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruu
TEIJIOBOTrO JBM>KeHMs vactul Trasza. Illkana temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBiIeHHe U30IPOLIECCOB: U30TEpMa,
u30Xxopa, nzobapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BemIecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs MPUPOTY IaBJICHUSI ra3a Ha CTEHKU COCY/a.

OMBITHI, WJUTIOCTPUPYIOILINE YPABHEHUE COCTOSHUSA UJI€aTFHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpECHHUH 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbI BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKEeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHss 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TEmIoTsl U paboTa. BHYTpeHHsIsI SJHEpTUs OJHOATOMHOTO
UJeabHOTO Ta3a. Buspl Termonepenadu: TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITyUeHHE. Y IeTbHas
TEII0EMKOCTH BelecTBa. Koau4ecTBO TEIIOTHI MPH TeTUIoNepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperaius padboThI rasa.

Bropoii 3akon TepmonHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TenoBeie MamuHblL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus terwioBoil mMamuubl. ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHE MPOOIEMbl TETNIOIHEPTETUKH.

TexHu4yeckne YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBHUTaTelh BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(dupa B JIAaTyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

M3meHeHne BHYTpEHHEH SHEpruu (TeMIepaTypbl) Tela mpu Terionepeaaye.

OnbIT 10 auabaTHOMY PACITUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu nmapoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JIBUTATEIIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMSL.

TBépnoe Teno. Kpucramnnueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.

>KI/II[KI/IC KpUCTaJlJIbI. COBpeMeHHHC MaTcpuralbl. IInaBnenue u KpucTaJuiu3anusi. y,I[eJ'IBHaSI
TCIIJIOTAa ITJIaBJICHU . CY6J'II/IMaI_[I/I5[.

VYpaBHEHME TEIJIOBOro OanaHca.
TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,

KaJIOpDUMETP, TEXHOJOTMU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

W3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBEKTPUKH U MOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT0 3apsijaa.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosuuuun
AIIEKTPUYECKUX MoJIeH. JIMHUN HanpsKEHHOCTHU 3JEKTPUUECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro mojsi. [loreHnman. Pa3HOCTP  MOTEHIIMAIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpoOHUIAeMOCTb.

OnektpoéMkocTb. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE 3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO M IPUHIUII AEHCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DneKTpocTaTHYeCcKast 3alluTa.

JINDIIEKTPUKN B DJIEKTPOCTaTUYECKOM TOJIE.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAW  IIJIACTHH,
paccTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIEHCATopa.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEKTPUUECKUN TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUUECKOro TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pa6oTa snektpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCTb 3IEKTPUIECKOTO TOKa.

DneKTpoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3yiekTprueckoit nenu. KopoTkoe 3aMbikanue.

DNeKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PAacTBOpax M paciulaBax »>JEKTPOJMTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOMIATA
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMeliaHHOE COeTUHEHNE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbpIKaHHE TajJbBAHMYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI  HCTOYHMKA TOKa M €ro  BHYTPEHHEro
COIPOTHUBIICHUS.

Habmonenue snextponunsa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIecTBISieTCS C YYETOM
COJIEPXKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTUM, XWUMUH,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemnuvie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peumieHHEe CHUCTEMbl ypaBHEHMH, JHMHEWHHas ¢yHKuus, mapabona,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPHUI'OHOMETPHYECKOE TOXKIECTBO, BEKTOPBl M MX IPOEKIUU Ha OCHU
KOOpJHMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe JBM)KEHHE B JKUBOM npupoje, 1ud@dysus, ocMoc, Ternioo0MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBAaHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOH
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pHalloB, B TOM YHUCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOTMM,  J3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, AJIEKTPOHATpEeBATEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAYyKUMH. [IprHIMN Cynieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiHa TUHUI MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moJjie MpoBOAHMKA ¢ TOKoM. KapTuHa AMHMI MHAYKUHMHM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, €€ Moxaynb W HampaBleHHE. /[[BHKeHHE 3apsOKEHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIIEKTpOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DONEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DNEKTPOABIDKYIAs Cuila MHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu



OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHuY MHIYKIIMYA MarHUTHOTO TOJIS.

B3anmopeiictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBlieHME DNEKTPOMAarHUTHOM UHAYKIMH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJ1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHMYECKHe Kojebanus. [apMoHmUeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUS B HJCATBHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMH U DIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BBIHYKICHHbIE MEXaHMUECKHUe KoIeOaHuUs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpousBoactBo, mepepaadya U MOTPEOICHUE DICKTPUUYECKON DHEPTHUH.
DKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosnb3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOTeOaHU.

OcmumorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKAa W HANpSsDKEHUST OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOoPa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTHU OT JJTUHBI HUTU U
Macchl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  IOCIEN0BATEIbHO COECIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yclI0BUs pacnpocTtpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHHs
U JuHa BodHBL. [lomepeuHble W TMpOAONbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS HM3JIy4€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTpa)xKeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpoCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuueckue ycTpoWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE WM MEIULMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Llemoncmpayuu

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne otpaxkeHus U IpeIoMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiuy MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KoJe0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETa B OAHOPOIAHOMN cpefie.
JIyud cBeta. ToyeuHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeJIOMIICHUS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yros IMOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Jucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOHM JMH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOJII0I€HUI MAKCUMYMOB U MUHUMYMOB B MHTE€P(EPEHIIMOHHOM KapTHHE OT JIBYX CHH(a3HbIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludppakunonHas pemérka. YciaoBue HAOMIOJAEHHUSA IJIaBHBIX
MaKCHUMYMOB IIpH [1aIEHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHudeckue yCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (oToammapar,
NPOCKIMOHHBIN anmapar, MHUKpPOCKON, TEJECKON, BOJIOKOHHAS ONTHKA, JU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHEHOE pacIpOCTpaHEHUE, OTPaKEHHWE M IpeloMieHue cBera. OnTuueckue
IpUOOPHI.

ITostHOE BHYTpEHHEE OTpakeHne. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpaxnmu cera.

HaOnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOLIBIO AU(DPAKIIMOHHON PEIIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cienUAJILHOM T€OPUU OTHOCUTEIbHOCTH

I'paHuipl NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanbHOM Teopun
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMmMe, [PUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILLIEHUE JIJTUHBI.

OHeprus U UMNYJbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Pa3zpnen 7. KBanToBas puszunka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YaCTOTOM. DHEPrUs U UMIYIBC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnerune cBera. OnwiTe! [1. H. JIeGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuuyeckue YCTpONCTBA M MpPAKTHUYECKOE MpPUMEHEHHUe: (POTodJeMEHT, (HOTOJATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.
CBeToauoI.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -wactuil. [lmanerapHas
monenb atoMa. [loctymater bopa. M3nydenue u mormnomieHne GOTOHOB MPU MEPEXOE aToma C
OJIHOTO YpOBHSl SHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpOAA.

BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA UM NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OmBITH Pe3epdopaa mo onpeaesneHuto coctaBa paJioakTUBHOTO M3JTyYSHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTue TpoTOHa W HeitpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn saapa. MaccoBoe yucio siapa. M30Torsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOmembl M MEpCrEKTUBBI  SJEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpPA.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CuéTurK MOHM3UPYIOLMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe U MHMPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JABHKECHHE.

ConneuHas cucrema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTPAJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JMJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLnu CoslHLA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHSI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIIbHON U
STUYECKON cdepax [AeATeIbHOCTH 4YeJIOBeKa, pOJb M MeCcTo (U3UKH M acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MHUpa, MECTO (PM3UYECKOM KapTHHBI MHUpa B O0LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIEIICEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojebaTelbHble IBUKECHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, ACHCTBUE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHBIN aHAIH3.



l'eoepaghus: MarHUTHBIE TOJOCA 3€MIIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TUHUN DIIEKTPOIEPENay, FEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNeBHU30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHoro npeaMera «®dusuka» Ha ypoBHE cpefHero oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECHEeUUTh  JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,
METaNPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOTo mpeamera «DH3MKa» IODKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIupeHre KU3HEHHOIO OIbITA U ONbITA AEATEIBHOCTH B IIPOLIECCE PEAIN3allMd OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOLIECTBA;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIIOBEYECKMX TI'YMaHUCTHYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpEcax TIpa)JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3altu;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAIBHBIMM HWHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B AEITEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

3CTETUYECKOE OTHOUIEHUE K MHPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpoPecCHOHATbHON JeATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynaymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;



TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHHME TJ00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

IUIAaHUPOBaHUE U OCYLIECTBICHHME JIEHCTBUH B OKpY’Karolled cpele Ha OCHOBE 3HaHUS
1esiel YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHHe OmblTa JEATEIbHOCTH 3KOJOIMYECKONM HalpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHME LICHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCe U3YUEHUS (PU3MKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNATh eNU IEATEIIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHN MX JTOCTHKCHHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIeMBbl ¢ YUETOM aHAIM3a UMEIOIUXCS MaTepUaIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaTh COOTBETCTBHE PE3YJbTATOB LEISM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATE pPabdOTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBaTebcKue IeiiCTBUS:

BJIaJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHU M MeToJaMM (U3NYECKOM
HaYKU;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PELeHHs 3a1a4
(bU3NIECKOro conepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOIOB TIO3HAHMS,

BJIAJIETh BHUJAMH JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETaIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B Pa3lIMYHBIX Yy4YeOHBIX CHTyallHsX, B TOM YHCIE TIpU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH PU3UKH;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Ui JOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aaBaTh apaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pELICHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;



CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]1a4UH, JONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

PatGora ¢ undopmaunmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBJIATh IIOMCK, aHAIM3, CUCTEMATHU3alMI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMpE/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3aJa4 C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MacCHOCTH;

co3/aBaTh TEKCThl (DUBNYECKOTO COACpkaHHUS B pa3Nu4HbIX Qopmarax ¢ Yy4EToOM
Ha3HAuYeHUS WHPOPMALMKU W [EJIEBOM AayIWTOpWUH, BBIOMpas ONTUMAIBHYIO (GOpPMY
IIPEJICTaBICHUS U BU3YaIU3aLIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOHMINKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBaTh M KOOPJIMHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBHUH, PaCIpENENATh PO C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh WJIEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B PA3IUYHBIX CHUTYalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;



pacuIMpsATh paMKH y4eOHOI0 IPEeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIcHuE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUA B 00NACTH (PU3UKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIICKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

HIpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrPaMMBbI IO HU3UKeE AJis
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIOUIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouil copMUpOBaHHOCTD:

CaMOCO3HAaHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HAlpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMpOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKCHHIO L€ MU YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/SI U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSHUE ApPYTUX,
YUUTBIBAaTh €r0 MPH OCYIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKMUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTHMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (QHU3NYECKUX MOJeNel: MarephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIH AIEKTPUUYECKUH 3apsii IPHU PELICHUN
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BeUIecTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE MBU)XEHHE, CBOOOAHOE MaJeHHE Tel,



JIBIDKCHHE TIO0 OKPY)XHOCTH, WHEpIHMs, B3auMmojehcTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXKJIeHUH ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHNE, KOHICHC AU, TIJIaBJICHUE, KPUCTAUIM3aIus,
KHUIICHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyJie, CBA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30IpOIeccax, SJICKTPU3ALMS Tell,
B3aMMOJICICTBHE 3aps/I0B;

ONKCHIBAaTh MEXAHMUYECKOE JBIKEHUE, UCHOJb3Ys (hM3MUECKHe BEIWYMHBI: KOOpJIWHATA,
myTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Teja, KHHETHYecKas
SHEprusi, MOTEHLHUalIbHas JHEpPrusi, MexaHudeckas padoTa, MeXaHHYeCKas MOIIHOCTb; MpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DM3MUECKUNM CMBICI HCIOJIB3YEMBIX BEIWYHH, WX
0003HAYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C APYTMMH BEIMYUHAMU;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dbusznueckue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XA0TUYECKOTO JIBIKEHUS MOJIEKYJ, CpPeJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uX O0O0O3HAYCHHWS W CIVHWIIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE JAHHYIO (PU3NICCKYIO
BEJIMYMHY C IPYTUMHU BEITUYUHAM;

OTNUCHIBATh M3YUCHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHE SBIICHHS
(mpouiecchl), UCHOAB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MOTEHIMAIOB; MPU ONUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yeMbIX BEIWYHH, WX OOO3HAUEHUS W EIUHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3MUYECKUE 3aKOHBI U
MPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H coxpaHeHUs
MEXaHWYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIIUIT CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
paBHOIPaBUSI UHEPLUATBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, TAa30BbIC€ 3aKOHBI, CBSI3b CpeIHEH KHUHETHYECKOW HSHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEpBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJIHSTh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3MUYECKUX SIBJICHHH M TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM (HOopMyIupoBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYA0BaHUS, TPOBOUTH OTBIT U (POPMYTUPOBATH BHIBOJIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBl OIIEHKU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMYMHAMU C HCIOJIH30BAHHEM
NpSIMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI



HOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHJIE TaONMIl U IpaMKOB, J1€J1aTh BBIBOJbI
0 pe3yNbTaTaM HUCCIIEIOBaHUS;

coOmoaTh mpaBmia 0€30MacHOro Tpyda NPHU TMPOBEICHUHM HCCIEIOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEILCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3YS
(Gu3nyeckre 3aKOHbl M NIPUHLUIIBI, HA OCHOBE aHaJM3a YCJIOBH 3aJjaud BHIOUPATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUHHBI,

pemath KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;

UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH W TPEACTABICHUS y4eOHOU H
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

IPUBOAUTE MPUMEPHl BKJIAaJa POCCUHCKUX M 3apyOeKHBIX Yy4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY’KaIoLel cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJIOrO0 W3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoi IPoOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPHPOBATh HA TPUMEpax poiib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEINeH: TOYCUHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIESTb ATOMHOTO sI/Ipa MPU peLIeHUN (GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAsS
WHIYKIMS, JCHCTBHE MAarHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOaHUSI ¥ BOJHBI, IPSIMOJIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, uHTepdepeHnus, Iudpakuus W TOJSApU3alus CBEeTa, IUCIEPCHS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHH 3apsii, CWja TOKa, DIEKTPUIECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CHUIIa,



paboTa ToKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEepUOJd W YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHUjia TOKa B MPOIECCe TAPMOHHUYECKUX IIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHME M ONTHYECKAas CHJIA JIUH3bI, NPU ONUCAHUU MPABUIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UMUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W MPOIECCHI, HCIONb3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTENOBAaTEIBHOTO U  MapajlieNbHOTO  COEIWHEHUs
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
PSIMOJIMHEHHOTO PAacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUsSI HMMITYJbCa, 3aKOH COXPAaHEHUsI DJIIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCcoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachaaa, MpU ATOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
o0acTu) NPUMEHUMOCTH;

OTIpeeNATh HaIpaBJICHWE BEKTOpPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d3ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE HW3MEPEHHS (PU3MUECKUX BEJIMYWH, TPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU ITOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yIbTAaThl MOTYYECHHOW 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTaMm
WCCJICIOBAHMS;

coOmo1aTh MpaBmiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEICKOH W TMPOEKTHOM JEATEIHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB H JIA0OPATOPHOTO 00OPYAOBAHUS;

pemate pacu€THbIe 3aJa4d C SBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI M (GOpPMYIbI, HEOOXOAUMBIE sl e€ pelieHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemiaTh KadyeCTBEHHBIE 3aJadi: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOYKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U TPEJICTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH NOTY4aeMyI0 HHPOPMAIIHIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCJIOBHS UX 0€30IacCHOT0 HCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

IPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSCHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHUsI 3J0POBbS U COOJIOIEHHSI HOPM IKOJIOTHUECKOT0 TIOBEICHHS B OKPYKalOIIel cpefe;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH U  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJApPTHBIX CHUTYaIMAX, a/JICKBaTHO OIICHUBATH BKJIAJ Ka)KJOTO M3 YYaCTHHUKOB TIPYIIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



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 paznemny 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 IEPEXO/IBI 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
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https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHUTHasI bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

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

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 600 4
Ofodwaioltee novTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KIIACC
Ne KoymuecTso yacos Nara D1eKTPOHHBIE HUPPOBLIE
R Tema ypoka Konrpoabnbsie IIpakTHueckue o6pa3oBaTejbHbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
®dusuka — HaykKa 0 NpUpoe.
1 Hayunsblie MCTZ,;[(LI HO:I:H;)HIst 1 bubmiorexa LIOK
06.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIIero MUpa
Ponb 1 mecTo husuku B

5 (hopMHUPOBaHHH COBPEMEHHOM 1 bubnnoreka [JOK
HAYYHOU KapTHHBI MHUpa, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 13.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IIPAMOIIMHENHOE 1 bubnuoreka [IOK
JBIKCHUE 14.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE IPSIMOIMHEHHOE 1 bubnnorexka [JOK
JBVKECHHE 20.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najeHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOHOTO MaACHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.

7 I[I]:I/I)KCHI/IC MaTepiaanoﬁ TOYKH 10 1 bubamorexa IOK

27.09.2023  https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH

8 [TpyHIMIT OTHOCUTEIBHOCTH 1 bubnnorexa [JOK

lanunes. MHepiuaabHbIe CHCTEMBI 28.09.2023  https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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orcuera. [lepseii 3akoH HeroTOHA

Macca tena. Cuina. [Ipunnun

9 cyneprno3unuu cuil. Bropoit 3akon Bu6mnorexa LIOK
. 04.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa my1st MmarepuanbHOM TOUKU

10 Tpertuii 3akon HerotoHa 11st bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 05.10.2023  https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTO TsaroTeHus. Cuna

11 TSDKECTH. HCII))BaS[ KOCMHYECKast Bu6mmorexa LIOK

11.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 12.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS TTPU bubnnoreka [JOK
JIBUKEHUU TEJIA B KUAIKOCTA WU 18.10.2023 = https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHoe U BpamiareabHOE

14 JBUKEHHE a0COITIOTHO TBEPOTO bu6mmoreka [JOK
tena. MomeHT cuitbl. [11e490 CHIThI. 19.10.2023  https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHST TBEPAOTO Tea
NMnynsc MmaTepralbHONW TOYKH,

15 CUCTEMBI MaTepUAIbHBIX TOUEK. bubnunorexa [JOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHS 25.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyNbCa. PeakTHBHOE TBUKEHHE
PaGota 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust bubmuoreka [IOK
MarepuaibHoif Touku. Teopema 06 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOI SHeprun

17 [loreHunanbHas SHEPTHUS. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTenumanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.
[loTenumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

08.11.2023

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanbHbBIC U
HEIOTEeHIIHAIbHBIE CHIIBI. CBA3b
paboThl HEMOTECHIIMAIBHBIX CHII C
H3MEHEHHEM MEXaHUYeCKO
SHEPrUU CUCTEMBI Tel. 3aKOH
COXpPaHEHHSI MEXaHUUYECKOU SHEPTUU

Jlaboparopuas pabota
«MccnemoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPTUM Tella Ha PUMEpPe
PacTsHKEHHSI PE3UHOBOTO XKIyTa»

KonTponbhas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

09.11.2023

15.11.2023

16.11.2023

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddyszus

22.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

Xapakrep ABUKECHUS U
B3aMMOJEHCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUIKOCTEH U TBEPIBIX TEI

23.11.2023

23

24

Macca monekyn. Konuuecto
BemiecTBa. [locrosunas ABoraapo

TemuoBoe paBHOBECHE.

29.11.2023



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

Temneparypa u e€ usmepeHue.
[lIxana temneparyp Llenbcus

30.11.2023

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT 06.12.2023  https://m.edsoo.ru/ff0c4fde
AGcotoTHas TeMmIiepaTypa Kak Mepa

26 cpeaHel KHHETUYECKON SHEPIUHU bubmuorexa [JOK
JIBMKEHUS MOJIEKYIL. Y paBHCHHE 07.12.2023 = https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 13.12.2023
Jlaboparopuas pabora

28 «HccienoBanne 3aBUCUMOCTH
MeXy IapaMeTpaMu COCTOSHUS 14.12.2023
Pa3peKEeHHOTO Ta3a

29 N3onponeccel B uaeaIbHOM ra3e u bubnnorexa [HOK
uX rpaduyeckoe npeIcTaBICHIE 20.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOIUHAMUYECKOU CUCTEMBI U

30 CrOCOOBI €€ U3MEHEHUHI. bubnuoteka [JOK
KonuuecTBo TemioTsl U paboTa. 21.12.2023  https://m.edsoo.ru/ff0c5952
BnyTtpennss sHeprus
OJTHOATOMHOTO HEaTHHOTO ra3a

31 Buapl Teronepenaun bubmorexa HOK

27.12.2023  https://m.edsoo.ru/ff0c5c36

VYnenbHas TEMI0EMKOCTh BEIIECTRA.

32 KonnuecTBo TennoTsl npu bubnuoreka [IOK
Teruionepenade. AanadbaTHbIA 28.12.2023 = https://m.edsoo.ru/ff0c5¢c36

poIIecc
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IlepBbIil 3aKOH TEPMOAVHAMUKHU U

bubmuorexa [JOK

33
€ro MpUMEHEHHE K U30IpoIieccam 17.01.2024  https://m.edsoo.ru/ffOc5efc
H
| Ermo s
prpoAe. BTOp 18.01.2024  https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicrBus u KI1/] bu6mmoreka [IOK
TETJIOBOM MAITHHBI 24.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 25.01.2024
37 DKOJIOTUYECKHE TPOOIEMBI
TETUIODHEPTETUKH 31.01.2024
38 Sl\(/sl(())iljlf KJ)II;IIIHI?aﬁ}I’p (;::31/1Ka OcHOBBI Bubmiorexa LIOK
P ' 01.02.2024  https://m.eds00.ru/ff0c6938
TEPMOTUHAMUKI
B Mlonenympmin ke Oonos Brmorer LLOK
OICKYIAP s LeHo 07.02.2024  https://m.edsoo.ru/ffOc6a50
TEPMOTUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcniapenuie u KumeHue 08.02.2024  https://m.edsoo.ru/ff0c63b6
A | snaoon uss Facmionia bubmorera LIOK
Hzp AR B 14.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnmnyeckue u
o 2M(§)P((})HLIC Tin:. iHHi;)(TpOHHeﬂ BuGmiorexa LIOK
BOWMCTB KPHUCT B. XKXuaku
pretai ! 15.02.2024  https://m.eds00.ru/ffOc65f0
kpuctauibl. COBpeMEHHbIE
MaTepraIbl
43 [InaBneHne u KpUCTAUIA3ALMSL. bub6nuorexa [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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VnenbHas TEIUIOTA [UIABJICHUS. 21.02.2024 | https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuoreka [JOK
44
YpasHeHHe TenoBoro bananca 22.02.2024  https://m.eds00.ru/ff0c6820
o | oo e S
P A p 28.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
o | e
YHPOBOA ' 29.02.2024  https://m.edsoo.ru/ffOc6bcc
COXPaHEHHUS IJIEKTPUUYCCKOro 3apsiia
B i .
o K3aI/CI)MZH;IZCZBI/IC %aEHSOB Ba::H ) Butmnorexa LOK
Ha. JCUHBIN KTPHUUYCCKHUU
Y AEKIP 06.03.2024  https://m.edsoo.ru/ffOc6ces
3apsi
Harpsx€HHOCTB 2JIEKTPHYECKOTO
48 nons. [IpuHImMn cynepno3uuuun bu6mmoreka [IOK
ANEKTPUYCCKUX TOJIeH. JInHuM 07.03.2024  https://m.edsoo.ru/ffOc6df2
HANPSOKEHHOCTH
o | ommmmmm—
- At 13.03.2024  https://m.edsoo.ru/ffOc6f00
IIOTCHIINAJIOB
SJCKTPOCTATIACCKOM HOTE. 14.03.2024  https://m.eds00.ru/ff0c7018
JIudnekTpudecKkas pOHUIIAeMOCTh
. bubnmoreka [JOK
S JneKTpodukocts. Konaercarop 20.03.2024  https://m.eds00.ru/ff0c7126
o | oo o
a pa- p 21.03.2024 | https://m.edsoo.ru/ff0c72c0

3apsHKEHHOI0 KOHAEHCaTopa
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padora "M3mepenue
AMEKTPOEMKOCTH KOHACHCcaropa'

03.04.2024

54

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIILHOTO
arrapara, CTpyuHOro npuHTEpa.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMJieHre AIEKTPOIPUOOPOB

04.04.2024

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa [enu

10.04.2024

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIaboparopHas
pabora «/3y4eHHEe CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOB)

0.5

11.04.2024

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

S7

58

PaboTa u MmomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akoH OMa 15t TOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikaHue.
JlabopaTtopHas pabota «M3mepenne
OJIC ucTOYHHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

0.5

17.04.2024

18.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAas MPOBOJUMOCTD
TBEP/ABIX METAJUIOB. 3aBUCHMOCTb
COINPOTHUBIIEHUS] METAIIIIOB OT

24.04.2024



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

Temreparypbl. CBEpXIIPOBOJIMMOCTh

DIIEKTPUYECKUI TOK B BaKyyMe.

60 CBoiicTBa 3JIE€KTPOHHBIX ITyYKOB 25.04.2024
[TomynpoBoAHUKH, UX COOCTBEHHAS

61 Y PUMECHAsI TPOBOJUMOCTb. bubmuorexa [JOK
CaoiicTBa p—N-1miepexoa. 02.05.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DJIEKTPUYECKU TOK B paCTBOpAX U

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DICKTPOIUTHYCCKAS JUCCOIIHAIIHS. 08.05.2024 = https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHI TOK B razax.

63 CamocTosTenbHbIN U bubmuorexa [JOK
HECaAMOCTOSATEIILHBIN pa3ps. 15.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DnexTpuyeckue nprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 16.05.2024 = https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«DNEKTPOANHAMHKAY 22.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme

66 «Quekrpocraruka. [TocrosHHBIM bubnuoreka [IOK
AJIEKTPUUECKUIT TOK. TOKH B 23.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

o E:;ZI;ZH;;HTZiZK. KonTponpHas BuGmiorexa LIOK

29.05.2024  https://m.edsoo.ru/ffOc8c56

"OnexkTpoauHaMuka"



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
https://m.edsoo.ru/ff0c8c56

68 PezepHblit ypok. O6o0maromnmii 1 bubmumorexa [IOK
ypok 1o temMam 10 kiacca 30.05.2024  https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Bcer Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n U3YYeHU s
0 padoThI padoTshI pecypchl
ITocTosiHHBIC MAHUTHI U UX

1 B3auMOJIeicTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHTyKIIUH. 06.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarsuTHO€E 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE IPOBOIHUKOB C 07.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3ydenue 1 1 bubnnoreka [JOK
MarHMTHOTO TOJISl KATYIIKU C TOKOM» 13.09.2023 = https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«MccnenoBanue necTBus 14.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JIBUKYITYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cumsl 20.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHayKnus. [Totok
BeKTOpa MarHuTHOM uHAYKIHH. IJ1C

6 . 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU 21.09.2023

WHAYKIIUHN (I)apaz[eﬂ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON MHIYKIIUNY

27.09.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE

camouHaykiuu. 9J1C caMOMHAYKLINH.

3H€pI‘I/ISI MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

28.09.2023

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

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIHX 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 1e4Yb

04.10.2023

10

11

12

13

14

Ob6o6maromuii ypok «MarautHoe
IIoJIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUSA»

KoHTpoibHas pabora 1o Teme
«Mar»auTtHoe 10J1€e.
DNIEKTPOMarHUTHasE UHIYKIUS»

CB006oiHbIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3eprun

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoneOaHui rpy3a Ha
HUTH OT JJTUHBI HUTU M MAcChl IPpy3a»

KonebarenbHblit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!s B
U/iealbHOM KoJ1e0aTeIbHOM KOHTYpE.

05.10.2023

11.10.2023

12.10.2023

18.10.2023

19.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

[IpencraBiaeHne O 3aTyXarOIINX
KoyieOaHusX. BoIHyKIeHHBIE
MeXaHn4eCcKHe Koiiebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG BHGKTpOMaFHI/ITHBIe
KOJIEOAHUS

IlepemennsbIit TOk. CUHYCOUIaTbHBIN
NepeMEeHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPAaKTUUECKOE
IIPUMEHEHHUE JIEKTPUUECKOIO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH JJIEKTpoIiepesad

OKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE AIEKTPOIHEPTUN.
Kynerypa ucnonszoBanus
ANIEKTPOIHEPTUH B IOBCEIHEBHOM
KU3HH

MexaHnyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuon.

25.10.2023

26.10.2023

08.11.2023

09.11.2023

15.11.2023

16.11.2023

22.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc324

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CxopocTh pacpocTpaHEHUs U JUTMHA
BOJIHBL. [loniepevnbie U po10JIbHbIC
BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh

bubmuorexa [JOK

22 3ByKa. Bricota ToHa. TemOp 3ByKa 23.11.2023  https://m.edsoo.ru/ffOcccOc
ONeKTpOMarHuTHbBIE BOJIHBI, UX
23 CBOﬁC”lI“)Ba 1 CKOPOCTb. lHKaJ;a bubmmorexa LIOK
29.11.2023  https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
24 TeneBuieHus. Pa3Butue cpencT 30.11.2023
cBsi3u. Panmonokanus
o5 KonTtponsnast padora «Konebanus u bubnnorexa [JOK
BOJIHBI» 06.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuorexa [JOK
TodeuHbIi KCTOYHHK cBeTa. JIyd 07.12.2023  https://m.edsoo.ru/ff0cd350
CBETa
Otpakenue cBera. 3aKOHBI
27 OT;)a)KeHI/ISI cseta. [locTpoenue Brbmiorexa LIOK
. 13.12.2023  https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IJIOCKOM 3epKajie
[Tpenomnenue ceeta. [lomHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblil bubnuoreka [IOK
YT'OJI MOJTHOTO BHYTPEHHETO 14.12.2023 = https://m.edsoo.ru/ffOcd7f6
OTpaKEeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
noKasarteJsi IPeIOMIICHHS CTEKJIa 20.12.2023  https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3obpaxkeHuii B bubnuotexa [JOK
nuH3e. DopMyiia TOHKO# JTHH3BI. 21.12.2023  https://m.edsoo.ru/ffOcddle



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

VYBenuueHue JIUH3bI

JlaGopaTopHnas pabota

31 «I/IccneJ:[OBa}iHe CBOWCTB 97122023
U300paXEHUH B TUH3AX)
Hucnepcus cBeta. CloXHBINA COCTaB
39 Oenoro cBera. LlBet. JJaboparopnas
paborta «Habmonenne nucrnepcuu 28.12.2023
CBETa»
33 HNutepdepennus cBera. Judpakmms bubnnoreka [JOK
cera. JludpakiuonHas pemerka 17.01.2024  https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [HOK
[Monsipu3zanus ceera 18.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U yCTPOiicTBa
35 U YCJIOBHS UX 0€3011acHOTO 94.01.2024
IPUMCHCHUS
['paHuUIBl TPUMEHUMOCTH
36 KJIaCCUYEeCKON MexaHuKu. [TocTynarel bubnuoreka [IOK
CIeUATBHON TCOPUH 25.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3ameaienue BpeMeHII/[I u cl:())KpameHHe bubmorexa HOK
31.01.2024  https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus ¥ UMIYIIbC PEIIITUBHCTCKOM
38 qaCTI;IuLI. CB}ISByMaC(I:)LI C DHEeprueu u bubmorexa HOK
01.02.2024  https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
Kontponbnas pabora «OnrTuka.
39 OCHOII;BI cneupl:aﬂbHoﬁ TEOPUHU bubmorexa [JOK
07.02.2024  https://m.edsoo.ru/ffOcf6f0

OTHOCHUTCIIBHOCTH»



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. Dopmyna [1nanka. DHeprus

bubmuorexa [JOK

40 U UMITYJIBC OTOHA 08.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE En6anorexa LIOK
41 $orosppexta. Onpirer A. . 14.02.2024 https://m.edng.ru/ffchfc4
CroneroBa
3akoHbl poToddekTa. YpaBHeHHE
42 BﬁHmTe(I‘%I)Ha z[i{(b@oma(bgema. Bubmmorexa LIOK
16.02.2024  https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porosddexra
apneHue ceeta. OnbiTel 1. H.
43 §e6eneBa. XUMHUYECKOE NEUCTBUE bubmmorexa [IOK
21.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MIPaKTUYECKOE TPUMEHEHHE:
dboTo31eMEHT, GOTOIATUHK, 22.02.2024
COJIHEUHast ObaTapesi, CBETOIUO/
45 Pemenne 3agad mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM OIITHKI) 28.02.2024  https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHna. OnBITHI
46 Pesqu)opna 10 PACCESTHUIO O-YaCTHII. bubmmoreia LIOK
29.02.2024  https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJienb aToMa
47 IToctynarer bopa Bubmorexa IOK
06.03.2024  https://m.edsoo.ru/ff0dOafa
Wznyyenue u normnoienrne GOTOHOB
48 P MIEPEXO0/I€ aTOMa C OJIHOTO bubmuorexa [JOK
YPOBHSI SHEpIUU Ha Ipyroil. Bussl 07.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BonnoBsie cBolicTBa yacTuil. BoHBI bu6mmorexa [IOK
ne bpoitns. KopmyckyssipHo- 13.03.2024  https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

BOJIHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYX/ICHHOE U3JTy4eHHE

50

o1

52

53

54

55

56

OTKpbITHE PAIMOAKTUBHOCTU. OIBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaJInOAKTUBHOTO U3TyYEHUS

CgoiicTBa asbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otombl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

DHeprusi CBA3U HYKJIOHOB B sJIpe.
Slnepublie peakiuu. SaepHblii
peaxtop. [IpobGrembl, MepCIEKTUBHI,
JKOJIOTHUUYECKHE ACTIEKTHI SIEPHOU
SHEPreTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTob! HaOMOAeHUS U
PErUCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpymslii cton «®yHaaMeHTalIbHbIE
B3anMOJIEHCTBHS. EqnHCTBO
¢buznyeckol KapTUHBI MUPA»

Bun 38é3aH0r0 Heba. Co3Be3nus,
ApKHE 3BE3/bI, IUIAHETHI, UX BUAUMOE

nBrokenne. CojIHeUHas cucTeEMa

Connue. CosnHe4Hast aKTUBHOCT.
Wcrounnk sneprun ConHua u 3B€37

14.03.2024

20.03.2024

21.03.2024

03.04.2024

04.04.2024

10.04.2024

11.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI INIABHOM
MOCIIeZI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 38&311. COBpeMeHHbIE
MPEJCTABICHUS O MPOUCXOKICHUU U
sBomoruu ConHIla U 3B€3]1

Muieunsiii [yt — Hamia ["anakTuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuke. ['anaktuku. YEpHbie
JBIPBI B SIApaX FaJIaKTUK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbIiioro B3pbIBa.
PenukToBO€ HU3iyuyeHue.
MertaranakTuka

17.04.2024

18.04.2024

24.04.2024

60

Hepemennsie mpo0ieMbl aCTPOHOMUU

25.04.2024

61

62

63

64

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJioBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(bopMHpOBaHUU MPEACTABICHUH O

02.05.2024

08.05.2024

15.05.2024

16.05.2024




¢u3uveckoil kKapTHHE MHUpa

65

66

67

O6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC
Pe3epBHbIil ypok. MarHutHoe mnoJie.

:‘)J'IeKTpOMaI‘HI/ITHaH HHAYKIOUA

Pe3epBHblii ypok. Ontrka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEJILHOCTH

22.05.2024

23.05.2024

29.05.2024

68

Pesepnniit ypok. KBantoBas ¢usuka.
DNeMEHTBl aCTPOHOMUU U
acTpou3uku
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OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®dusnka, 10 kiracc/ Msakumes I'.5., byxoBues b.b., Corckuit H.H. nmox penakuueit
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» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienmey

METOAUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

I'.A. Mskues, b. b. byxosues, H.H. Corckuit ®uzuka 10 k. @usuka 10 knacc. bazoBblit u
yriy0JieHHbIN ypoBeHb. Yueouuk. Mocksa. [Ipocsemenue, 2020
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ypoBeHb. YueOHuk. Mocksa. [Ipocsemnienne. 2020
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Co6opnuk 3amau o pusuke mst 9 — 11 kmacco. CocraButens [.H. Crenanosa. M.:
«ITpocsemienuey, 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadorku. 10 kiacc. [TocoOue s
o01eobpazoBaTenbHbIX opranu3anuii. Mocksa. [Ipocsemienue. 2015

10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 xiace. [Tocobue mis
o0uieo0pa3oBaTeabHbIX Opranu3anuii. ba3oBblil u yriyOieHHbli ypoBeHb. MocKBa.
[Tpocsemenue. 2017 r.

COOopHUK TECTOBBIX 3a/IaHUH IJIs1 TEMAaTUYECKOTO U UTOTOBOro KoHTpois. dusuka 10 kiacc.
M.: «aremnext-Lentpy», 2004 r.

C.M. Augpromeukut, A.C. CiiyxaeBckuil. ®usuka. «KOHCTpyKTOP» CaMOCTOSITENbHBIX U
KOHTPOJIbHBIX paboT. 10 — 11 kmacchl.

ITocobue nist yuureneit. M.: IIpocBemmenue, 2010

A ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
XKuas ¢pusmka: o0yqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoxku ¢usuku ¢ ucnosbp3oBanuem MuTtepueta. http://www.phizinter.chat.ru/

®uzuka.ru. http://www.fizika.ru/

dusnka: Koyrekuus onbIToB. hitp://experiment.edu.ru/

dwusmka: 3JeKTPOHHAs KOJUIEKIIUs onbIToB. http://www.school.edu.ru/projects/physicexp
Katanor ccputok Ha pecypcesl o gpusuke http://www.ivanovo.ac.ru/phys

BecruiaTHbie 00y4arorye mporpammel o ¢usuke http://www.history.ru/freeph.htm
JlabopatopHbie paboTsl 1o pusuke. BupryanbHbie madopatopHbie padoTsl. http://phdep.ifmo.ru
AnnMarust GU3NUECKHX MporeccoB o0bsIcHeHussME. http://physics.nad.ru

®dusnueckas >nnukinoneaus http://www.elmagn.chalmers.se/%7eigor
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