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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Iero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHONM mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenvera «®u3uka» B 0o0pa3oBaTeNbHBIX opraHm3ammsx Poccuiickoir  Denepanuu,
pean3yIoIMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mporpaMMbl 1o (DM3MKE HAIMpPaBICHO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ACSITEILHOCTHOTO TIoxoaa. [Iporpamma mo (u3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh pEaTM3AIMH MEKIPEIMETHBIX
CBs3el (PU3UMKM C eCTeCTBEHHO-HAayYHbIMHU YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JMYHOCTHBIC, METallpelIMETHbIe, MpeAMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HMKe BKIIOYAECT:

® TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHHS Kypca (U3HKK Ha 0a30BOM ypOBHE, B TOM UHCIIE

MpPEMETHBIC PE3YJILTATHI IO TOAaM O0yUEHHUS;

e cozaepxanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIBI, BEICTYMAas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIICCTBCHHBIN BKJIA]] B CUCTEMY 3HaHHH 00 OKPYXKArOIIEeM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN [ €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ouonorue, usmdeckort reorpadueit u actponomueit. Mcnonp3oBaHue U akKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OINpeNessieT XapakTep ¢ Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOTYYEHHUS HOBBIX
MaTepHaJIOB C 3aIaHHBIMU CBOMCTBaMHU M JApyrux. M3yduenue Gpusuku BHOCUT OCHOBHOM BKJIa/a B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSATh HAYYHBIA METOJ ITO3HAHUS TIPH BHITIOJTHEHUN UMU YY€OHBIX UCCIIEOBAaHUMH.

B ocHoOByY Kkypca (pusuku 11 ypoBHS CpeHEro 00IIero o0pa3oBaHusl MOJIOKEH P UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuail U3 BCEX Pa3esioB (PU3MKH, BKIFOYACT KaK BOIMPOCH KJIACCUUECKOU, TaK U
COBPEMEHHOM (PUBHKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3suku o0beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsSeTcss (OpPMHUPOBAHUE TPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TIOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpeanoiaraeT UCIONIb30BaHHE TYMAHHUTAPHOTO
noTeHIaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBS3U Pa3BUTHUS QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U DKOJIOTMYECKUMU TTPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKIEHUS MPOOJIeM parimOHAIBHOTO MPHUPOJIONIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEeaHEro oOmero oOpa3oBaHUS
SABISIIOTCS  pu3uueckue Teopud ((HOpMHPOBAHHUE TPEICTABICHUNH O CTPYKTYpEe MOCTPOCHUS
¢u3uueckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PaHUIAX NPUMEHMMOCTH TEOPHH, IJI ONUCAHMsI €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON IeSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISCTCS YYacTHUKAMH OOpa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINME NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ad IPUOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu  @I'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4yaThCs B YCJIOBHAX INPEIMETHOrO KabuHeTa (PU3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B kabunere
(GU3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUYECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMi JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaGopaTtopHoe 00OpyAOBaHUE JJS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1TabopaTOpHOro 0O0OpyIOBaHMS JIOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAaydYHOMY H3YUEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJleé TMO3HaHUA U (HopMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBJICHHS C UCIOJIb30BaHNUEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOH (PU3UKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.



JlocTxkeHne 3TUX Tielield oOecriednBaeTCsl pelieHHeM CIEAYIOMUX 3a7ad B IMporiecce
W3y4deHus Kypca (U3HKN Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJISPHYIO (QU3UKY, 2JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Ui OOBACHEHMS
(Gu3nyecKkux SBIEHUM B MNpUpOJNe M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs pa3IMyHbIX 337ad C SBHO 3aJaHHOM (usnueckon
MOJIENIBIO, 3ajJ]ad, IMOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHHe (PU3HUYECKON
MOJIEIY, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHUMaHUe (PU3MYECKUX OCHOB M IPUHIMIIOB JCHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (DU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEepOpeTandd  HH(pOpManuu,  ONpeaeseHUs
JIOCTOBEPHOCTH OJYYEHHOTO pe3ysbTara;

CO3/IaHUE YCJIOBUH JJIsl Pa3BUTHSI YMEHUH MPOEKTHO-MUCCIIEI0BATEIBCKOM, TBOPUECKON
NeSITeTTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIero oopazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
Jaca B HEJICITIO).

[Tpemnaraemslii B mporpamMme 1Mo (GHU3MKe NepeueHb JJA00PATOPHBIX U MPAKTUYECKUX padoT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIEIaeT BBIOOp MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®u3nka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (usndeckux siBjIeHid U npoieccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIBl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEeTLHOCTH JIFOJICH.
Llemoncmpayuu
AHanorosbie U U(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHkeHHE. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUATHbHOM TOUYKH, UX TMPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. ClokeHHe nepeMenieHud u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIWMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NEPEMEIICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.



KpuBonuHeiiHoe naBukeHHE. JIBHJKEHHME MATE€pHATIbHOM TOUYKM IO OKPY)KHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. Ilepuon u
yacTora oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpoOMCTBA M IPAKTHUECKOE IPUMEHEHHE: CHUIOMETp, JABUKEHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETA, WILTKOCTPALMS KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO M ICHUSI.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, I[POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IpPHU PABHOYCKOPEHHOM JBHKEHHUU C
HA4yaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

W3yueHue ABUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["annnes. [lepBbiit 3akon HeroToHa. IHEpLnanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cynepno3unmu cui. Btopoit 3akon HerooTona st
MarepuanbHOi Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoybxenus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTHBICHUS
IIPU JIBUKEHHUH TE€Na B KUAKOCTU WU rase.

[TocTynaTenbHOE M BpalllaTesIbHOE ABH)KEHHE a0COIFOTHO TBEPOTO Tea.

MoMeHT cujabl OTHOCUTENBbHO OcCH BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPHUMEHEHHUE: MOJUIMITHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBiEeHME NHEPIMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliii.

Hesecomocts. Bec Tena npu yckOpeHHOM MOABEME U Ma/ICHUN.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne aBrkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXHHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE



HMnynbc MaTepualbHOM TOUKHU (Te€la), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMITynbc CUIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITYyJbCca. PeakTUBHOE NBM)KECHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckass sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMM KUHETHYECKOH
SHEPIUH.

[TorennuanbHas sHeprusd. IloTeHuManbHas sHEpIrus yrnpyro 1eGopMupoOBaHHOMN NPYKUHBI.
[ToreHunanbHas 3HEprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HeMOTeHUHMANbHble CHIIbL. CBA3b pabOThl HENOTEHLMAIbHBIX CHII C
MU3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOINEpP, IMPYKUHHBII
IIUCTOJIET, JBUKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHECHMsI HMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEepruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. Mousexkyasipaast pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe maBmwxkenue. duddysus. Xapaktep IBWKEHUS W B3aUMOACUCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca m pazmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens upeansHoro rasa. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETHUYECKON TEOpUU
ujeanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHel KHUHETHYeCKOH SHepruu
TEIJIOBOrO JBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe nmpeacTaBieHne U30MPOLECCOB: U30TEPMa,
n30x0pa, nzobapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AM(PY3UH KUIKOCTEN U Ta30B.

Mopenb GpOYHOBCKOTO JTBHYKEHUS.

Mogens onbita HITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MIUTFOCTpUpPYIOLIAs PUPOLY JaBJIEHUS ra3a Ha CTEHKH COCyaa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UAEATbHOTO T'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUN 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku



TepmoauHamuueckas cucTteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ uzmeHenus. KonndyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0lHOAaTOMHOTO
UJCAIBHOIO ra3a. Buzpsl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYCHHE. Y IeJIbHas
TEIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI IIPH TEIUIONEpEaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMomuHamukH. lIpumeHnenue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepMoanHaMuki. HeoOpaTHMOCTh TPOIIECCOB B IPHPOIC.

TeroBeie MamuHbl. [IpuHnUIBL AeiCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerIoBbIX MamuHax. KoaddumumenT none3noro aeicteus teruioBod Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO AeHCTBHS. DKOIOTHYecKre MpoOIeMbl TEIIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM CKaTOrO BO3JlyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

N3menenune BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpy TeIionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHHbIi map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJICHMUSL.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramael. CoBpeMeHHble Marepuayibl. l[lnaBneHue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHHE TEIUIOBOTO OallaHca.
TexHuuyeckue ycTpOWCTBA W MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M TCHXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPECMCHHBIX MarcpuraioB, B TOM YHUCJIC
HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIECTRA.
JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIQKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa Tel. OJIEeKTpUYecKuil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB.  3akoH Kynmona. TodeuHbIl  3JIEKTpHYECKHH  3apsl.
Onexrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuun
ANEKTPUYECKUX MoJeH. JINHNM HaNpsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.



OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpoOMCTBAa M IPAKTHYECKOE IIPUMEHEHHUE: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B 3IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTpUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS BJIEKTPUUECKOro TOKa. VICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LelH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe CONPOTUBJICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DNeKTpOHHask IPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpruueckuil Tok B BakyyMe. CBOICTBa 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIEKTPOJIU3.

DNeKTpUYecKui TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MonHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, HCTOYHHMKHM TOKa, JJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npubopsl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMUCTOPBl M (POTOPE3UCTOPHI,
ITOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HAPSKEHUSL.

3aBUCHUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEIUHEHHUE MPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KOpoTkoe 3amMplkaHHE TaJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSSA MPOBOIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3yueHne cMEImaHHOTO COSIUHEHHS PE3UCTOPOB.

W3mepeHue HneKTpOABMXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHErO
COIIPOTHUBIICHUSI.

HaGnronenue anexrpoinusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYyLIECTBISETCS C YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
ABJICHME, HaydHbIM (akr, rumoresa, (u3uyeckas BEIUMUMHA, 3aKOH, Teopus, HaOIIOIEHHeE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKkuus, mnapaboda,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUU Ha OCU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, nuddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEAUH, TEIIIOBOE PABHOBECHE), SJICKTPUIECKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEM M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLMAIINS, TalIbBAHHUKA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JIpyrue), IBUTATeNlb BHYTPEHHETO CropaHWs, MapoBas TypOuWHa, OBITOBOU
XOJIOUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIyY€HHUs] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEePHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

IlocTostHHbIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
BekTop MarHUTHOM MHAYKUMU. [IpUHIMN Cynepno3uLUA MarHUTHBIX MTOJIEH. JINHUKM MarHUTHOU
uHAyKuMy. KapTrHa TUHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBieHME DIIEKTpOMAarHUTHOW MHAYKUMU. [lOTOK BeKTOpa MAarHUTHOM WHIYKIUH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJa WHAYKLIUU B IPOBOJIHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTeaa.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

Konebarenpnass cucrema. CBoOOgHBIE MexaHMUYeCKHe KojeOaHus. [‘apMoHMYecKue
kosnebanus. Ilepuon, uactora, ammumryna u  ¢asza kosnebaHuid. IIpy)XKHHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TaPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJECOAHUS B HUACATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrusl MEXIy MEXaHWYECKMMH M 3JIEeKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBnenne o 3aryxarouux KojeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCKUe KoeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[TepemennbIil Tok. CHHYCOMAATBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPEOJICHUE AIEKTPUUYECKOM SHEPrHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpoilCTBA M TPAKTHUECKOE MPUMEHEHME: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiad.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyiedaTenbHOM cUCTeMbI (IPYKMHHBIN WM MaTeMaTU4yeCKUM
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsOKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKHM HWHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mojienb TUHUY dIIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJBIX KOJIEOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne nNepeMEeHHOTO TOKa B IEMM M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHudeckre BOJIHBI, yclIoBUsA pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHHst
W januHa BONHBL [lomepedHnble W MpoAONbHBIE BONHBL MWHTepdepeHnus u nudpakius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XX€HHe, MpeJoMIIeHue, Moisipuzanus, Aaudpakaus, uHtepdepenius. CKOpPoOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37e€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIUOCBA3U U TelIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatOIIel Cpeibl.

TexHuueckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMAarHOCTHMKA B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Komneo6:romeecs Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

UccnenoBanme CBOWMCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHHUE, IMPEIIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeTra. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBId yroja MOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus cseta. CroxxkHbIl cocTaB O6enoro ceera. LIBer.

Cobupatonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JUH3bIL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHble UCTOYHUKH. Y CIIOBUS
HaOJIIOZICHUS MAKCUMYMOB M1 MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHUYeCcKHEe yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpstMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHUWE W TpeloMieHHe cBeta. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdEpeHIINN CBETA.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomrydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Hab6mronenue qucnepcuu ceta.

Pa3zagen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. llocTynaTel cnenuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJII CKOPOCTM CB€Ta B BakKyyme, [PUHUUI
OTHOCHUTEIIbHOCTH DUHINTEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIILCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

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

OtkpeiTue u wuccienoranne Goroadpdexra. Ombitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeina 1 Gpororddexra. «KpacHas rpanuna» gorosddexra.

JaBnenune cBera. OnwiTe! [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHuueckue yCTpOICTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOIHO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

Cseroguos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mojens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue (GoTOHOB NpU MEPEXOe aToMma ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOJIOpOAA.

BosHoBBIE cBOicTBa yacTull. BonHb! ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBIM aHAJIN3
(criekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Llemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nuHeRvaTbiX CIeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hablnronenue nuneiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOECHHS  sjpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpenenennio coctaBa paauoakKTUBHOTO U3ITYYCHHUS.
CgoiictBa anbda-, 6eta-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpbiTHe TIpoTOHAa W HedTpoHa. Hykmonuas mopens siapa ['eitzenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W MEpPCHEKTHBBI  SACPHOU
AHEPreTUKU. DKOJIOTUYECKUE aCIIEKThI SAEPHON SHEPreTHUKU.
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.
TexHuueckue ycTpolcTBa U IPAaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoOa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOLIUX YACTHUII.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMUHW. [IpukiagHOoe U MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MIAHEThI, X BUAUMOE JABHKEHUE.

CoitHeUHas cucTema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHIEKTPAJIbHBIA KIACC — CBETUMOCTHY». 3BE3MbBI
IJIaBHOW TOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» JJisi 3BE3]] TJIABHOM
MocJieIoBaTeIbHOCTH. BHyTpennee cTtpoenue 3BE3a. CoBpeMEHHBIE TMIPEACTABICHUS O
MPOUCXOKACHUH U 3BOoIoUMK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muineunsbiit [1yte — Hama 'anaktuka. [lonoxenne n nuxenne ConHua B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmronenus HeBOOPYKEHHBIM TJIa30M C UCHOIB30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHHSI TTOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nojaymapus u sipKue 3BE3/IbI.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHue

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ITUUYECKOW cdepax AeATENIbHOCTU 4YelOBeKa, poJib M MECTO (U3MKM M acTpOHOMHUHU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHu 0 PU3MUECKON KapTUHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 11 Kilacce OCyHIECTBISICTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MarTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
SBJICHUE, HAay4HbIH (akt, rumoresa, (usnyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIO/EHHE,
JKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPHl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOAaIU MIIOCKUX GUryp u o0bEMa Tel.

buonocus: snekrpuyeckue SBIECHUS B KUBOM MpHUpOAE, KojieOaTelbHbIE BHKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUPOJE, NEHCTBUE pajualii Ha >XKHUBBIC
OpraHU3MBlI.

Xumua: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaLIMYeCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHbBIe TOJOCAa 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSCCHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP IEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIlb,
WHAYKIMOHHAs TeYb, pajap, paauoNnpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mpeamera «®duszmka» Ha ypoBHE CpeaHEro oO0IIero oOpa3oBaHU
(6a30BBII  ypOBEHB) MOIDKHO  00OECNeYHWTh JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCETHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS yueOHOro mpeamera «@Du3uka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEU
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMHd, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paCIIMpPEHNE KU3HEHHOTO ONBITa W ONBITA JEATEIBHOCTH B MPOLECCE PeaIn3alid OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIIbHOM IEATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydalomlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOT0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHUYECKUX U JEMOKPATUYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;



YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMM B COOTBETCTBUH C HX
(GYHKLIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYIJAPCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSAM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOIO;

0CO3HaHME JIMYHOI'O BKJIaJa B [IOCTPOEHUE YCTOHUNBOro OYyIyIIEro;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

JCTETHUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILLErO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHBIM cdepaM Npo(ecCHOHANBHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOW, YMEHME COBEpIlaThb OCO3HAHHBIA BbIOOp Oyayieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M caMO00pa3oBaHUIO B 00nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYpBl, OCO3HaHHME TJ00AIFHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

IUIAHUPOBAHUE W OCYLIECTBICHUE JEUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
LieJIed yCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

pacIIMpeHHe OIbITa JAEATEIbHOCTU SKOJIOIMYECKOM HAIpaBIEHHOCTH HAa OCHOBE
UMeoIuXcs 3HaHui 1Mo (u3uke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

0CO3HaHME IIEHHOCTH HAyYHOU JEATEe]IbHOCTH, TOTOBHOCTh B MpOLIecCe U3yueHUs! (HU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBUs:
CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3UpOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENN IEITEIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUHU UX JTOCTHKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTHb, OLUCHHBATh COOTBCTCTBUC p63yJ'II)TaTOB T EIAM,
OLIEHUBATh PUCKU MTOCIEACTBUM IEATEIBHOCTH;
KOOPJIMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
paSBI/IBaTI) eraTHBHOC MBIIIJICHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX HpO6J’IeM.
ba3zoBble nucciiegoBarebckue AeMcTBUA.



BJIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU MOHSATHSIMHU M METOJaMM (U3NYECKOM
HaYKU;

BJIAJICTh HABBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENLHOCTH B 00JacTh
(Gu3uKHy, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METO/0B PELICHMs 3a1a4
($u3uIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHbIX METOI0B TIO3HAHMUS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHHIO HOBOTO 3HAHMs, €ro HHTEpIpeTaluy,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE IIPU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U AKTyaJlM3UpOBaTh 3aJady, BbIABUIATH
rUNoTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (pOpMyIUpPOBaTH COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM NEATENBHOCTH, B
TOM YHCJIE IPU U3YYECHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIHHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IIPEIMETOB;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHbIE MOAX0Abl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIME aJbTEPHATUBHBIEC PELICHHUS.

Padora ¢ undpopmanmeii:

BJIaJICTh HABBIKAMH NOJY4YEeHUs MH(MOpMALMKU (PU3UUYECKOIO COIACpkAHUSA U3 UCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IIpEJICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHM3alMOHHBIX 3a/ad C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEP)KAaHUS B pa3IMYHBIX (opMmaTax C y4ETOM
Ha3HayeHus: WH(POpMalUMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GOpMy
IpeJCTaBICHUS U BU3yalIU3alllu.

KomMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE Ha YPOKaX (PU3MKU U BO BHEYPOUHOI IEATETBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IE€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIHWHUPOBATH
JNEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUJIAH JEWCTBUMH, paclpeAcisATh POl € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B PA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.



PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ady, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKo paboThl € YYETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHUI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4€OHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUH B 00NacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalldsM, BHOCUTb KOPPEKTUBBI B JAESITEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BJIa/IETh HaBBIKAMH MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEeWCTBUN
Y MBICIIMTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YJIbTATOB IEATEIbHOCTH;

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B npotiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MPOrPaMMBI IO (GU3UKE AJIs
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y 0OydalONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKJIIOYAIOILETO CaMOKOHTPOJIb, yMeHHue MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaThCS K SMOLMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTIKEHHIO IIeTd U yCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXO/IS1 M3 CBOMX BO3MOXKHOCTEIH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JIpPYTHX,
YUUTBIBAaTh €ro MPH OCYIECTBICHUN OOLIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKMBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenusi B 10 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUHU COBPEMEHHOM TEXHUKU U TEXHOJOIWH, B NPAKTHUUECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEN0, WACaIbHBIA ras, MOJIENIu
CTPOEHHUs I'a30B, KUJIKOCTEH U TBEPABIX TEJ, TOYECUHBIN DJIEKTPUUECKUN 3aps]l IIPU PELICHUU
buznyeckux 3a1ay;



pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEWHOE IBI)KEHHE, CBOOOIHOE TMajeHue Tell,
JBYDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00BhEMa Ten NMpH HarpeBaHUU
(oxJa)KJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHACHCAIMS, TUIaBIeHNEe, KPUCTAJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIYy IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PU3NYECKHUE BEIUYMHBI: KOOPAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEPrus, MexaHudyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOILME JAaHHYIO (PU3HMUECKYIO BEIUUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CpEAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOI0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaIpaTHU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsSI DHEPrusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENISA; IPU ONKUCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIWHHUIBL, HAXOIUTHh (OPMYJIBI, CBA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3Ys (PU3NUECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKoe IOJIe,
HAnpspKEHHOCTh  TOJIsl, IOTEHLMAJ, pPa3HOCTb IOTEHLUAIOB; IMpPU OINUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJB3YEMbIX BEIMYUH, UX OO0O3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHaJTM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIUM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYNIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOMpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUUYECKOrO 3apsijia, 3akoH KyloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €ro MaTEeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBHUS X O€30M1aCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpeHuil, Mpu 3ToM  (HOpMyIHpOBaThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IpeJI0KEHHOT0 000PYAOBaHNUS, TPOBOAUTD ONBIT U (POPMYIHPOBATH BHIBOIBI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEPEHUs M HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCIHOJB30BaHUEM
OpSAMBIX HW3MEPEHUH, IMpH S3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DPUKCHpPOBATh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUE TaOIMI] U TpaduKOB, JeNaTh BBIBOJbI
10 pe3yJIbTaTaM UCCIIEN0BaHNUS;

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;



pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BBIOMpATh (GU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMYHHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIENIOYKY
paccyKIeHU ¢ OIIOPOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHE SBICHHUS;

UCTIOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTABICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OPMAIMU, MOJYYCHHOM W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMaLUIO;

NPUBOAUTH MPHUMEPHI BKJIAaJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAaYyKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUHN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, TS
COXPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIIBHBIX POJICH, IIaHUPOBaTh paboTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
pelIeHrne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poJjib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOI'0 Si/Ipa IIPH pelieHnr (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOM (DPM3MKH: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus W TMOJSIpU3alUsg CBETa, JUCIEpCUsi CBETa,
dorornexkrpudeckuii 3¢ ekt (poroaddekt), cBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJOPOJ1a, ECTECTBEHHAsI U HCKYCCTBEHHAS PaJlMOAKTUBHOCTH;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BETUYMHBL: HJIEKTPUUYECKHM 3apsii, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cuia Ammepa, cwia JlopeHua, MHIYKTUBHOCTb
KaTYILIK{, SHEPTUsl 3JIEKTPUYECKOIO0 M MarHUTHOTO IOJIEH, MEepUoJ] M yYacToTa KosieOaHui B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHHYECKUX DJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, MPHU ONMHCAHWU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUUUHAMU;

ONHUCBHIBATh M3YYEHHBIE KBAHTOBBIC SIBIIEHUS W TPOLIECCHI, HUCMONb3Ys (PU3HUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, NpPU ONMUCAHUHU
MPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, WX OOO3HAYEHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIUE JaHHYIO (DU3MYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;



aHATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO M IAPAJICIBHOIO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (QoTodhdeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpPaHEHHs MMIIYJIbCA, 3aKOH COXPAHEHMS DJJIEKTPUYECKOro 3apsla, 3aKOH COXPAaHEHUs
MacCOBOI'O 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUMBHOIO pacmana, MpU 3TOM pas3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE W YCIOBHs (TpaHULIBL,
00jacTh) IPUMEHUMOCTH;

ONpEACIIATh HAIPAaBJICHUE BEKTOpAa MHAYKLIUU MarHUTHOTO IIOJIS IMPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX W KOCBEHHBIX HW3MEpPEHUH: Ipu 3ToM  (HOpPMYIHPOBAThH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yibTaTaM
UCCJIEI0BAHMS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAUMBIE a1 €€ pelleHus,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pelaTth KauyecTBEHHbIE 3aJaud: BBICTPAUBATH JIOTMUYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3NUYECKHE SBICHMUS,

UCIONB30BaTh NpU pPELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEpPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALIUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHS UX 0€30MaCHOT0 MCII0JIb30BaHMs B TIOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10POBbS U COOJIIOIEHUS HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYKaIOIEel cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IIAHUPOBATh paboTy
IpyNObl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U  IJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBAaTHO OLICHMBATH BKJIAJ KaXJOrO U3 yYaCTHUKOB TPYyIIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa [IOK
' ABT HAYE https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlusamuia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 . https://m.edso00.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. JIEKTPOJIMHAMUKA
41 DnexTpocTaThKa 10 1 1 bubnuoreka [IOK




4.2 ITocTostHHBIN 2IIEKTpUYECKUNA TOK. TOKHM B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

pasIMYHBIX Cpeaax 12 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne nn/m HporpaMMBI Beero KoﬁnTponbnme HpﬁaKaneCKne 0Gpa3oBaTETLHbIC
padoThI padoThI pecypesi
Paznen 1. JIEKTPOJAMHAMUKA
11 MaruauTtHoe nosie. DJIeKTpOMarHUTHAs 11 1 3 bubnuoreka [IOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH




31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznea 4. KBAHTOBASI PU3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 hitps://m.edso0.ru/7f41c97¢
bubmuoreka [JOK
e Crpocnue aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 5171pO S https://m.edso0.ru/7f41c97c
Htoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ﬁggi?ﬁ;iii?ﬁn f41c97¢
Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHHUE

61 OGoSuaouee nostoperne 4 Pipsim edson TUTF4167c
Htoro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

®du3uka — HayKa 0 IpUpo/Ie.
Hayunsie MeToabl MO3HAHUS
OKpY>KaroIlero Mupa

https://m.edso0.ru/3c68e8ad

Poib 1 MecTo Gusuku B
(hopMHUPOBaHUH COBPEMEHHOM
HAyYHOU KapTUHBI MHpa, B
MPAKTUYECKOMN EATCILHOCTH
Jronen

https://m.edso0.ru/8525e6d9

MexaHn4ecKoe ABHKEHHE.
OTHOCHTEIIBHOCTh MEXaHUYECKOTO
newkenus. [lepemenienue,
CKOPOCTbh, YCKOPEHUE

PaBHOMEpHOE IPAMOJIMHENHOE
JIBUKECHHE

PaBHOYCKOpEHHOE NPSMOIMHENHOE
JBUKCHHE

https://m.edso0.ru/ab25722e

https://m.edsoo.ru/4894alef

https://m.edsoo.ru/23alabee

CBoboaHoe nageHue. Y CKopeHue
CBOOOIHOTO MaJeHUs
KpuBonnHeliHOE nBUXKEHUE.
JIBr>KeHME MaTepUAIbHOM TOUKH 110
OKPY>KHOCTH

[IpuHOKIT OTHOCUTENBHOCTH
lanunes. MHepunanbHble CUCTEMBI
otcyeta. [lepBbiii 3akoH HproToHa

Macca tena. Cuna. [Ipunuun

https://m.eds00.ru/9121c8a8

https://m.edsoo.ru/c2756a45

https://m.edsoo.ru/6e6f52b6

https://m.edsoo.ru/ed6e6c24




Cynepno3uLuu cui. Bropoii 3akoH
Hprorona j1s MaTepuaabHONM TOUKH

10

11

12

Tpertuii 3akon HerotoHa 11st
MaTepUalbHBIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/4733331e

https://m.edsoo.ru/1e8ac978

https://m.edso0.ru/127bf378

13

14

15

Cuna tpenus. Koadpdunment
TpeHus. Cuiia COpOTUBIIEHUS IPU
JBUKCHHUH TeNa B KUJAKOCTU WIH
rase

[ToctynarensHo€ U BpalareabHOE
JBUKEHUE a0COIOTHO TBEPIOTO
Tenna. MoMeHT cuibl. [1imedo cuibl.
VYcnoBus paBHOBECHS TBEPIIOTO TEJa

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBbI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUIKEHUE

https://m.edso0.ru/345d6fa3

https://m.edso0.ru/895793ea

https://m.edsoo.ru/8fefedd9

16

17

18

PaboTa 1 MOITHOCTH CHJIBI.
Kunernueckas sneprus
MarepuaibHOi Touku. Teopema 06
M3MEHEHUU KHHETHUYECKON YJHEPTUU

[ToreHumanbHas s3Heprus.
[loTeHumanbHas SHEPTUs YIPYTO
nehopMUPOBaHHON MIPYKUHBI.
[loTenuumanpHas sHEPrUs TEIa
BOJIM3H MMOBEPXHOCTH 3EeMITH

ITorenuaabHBIE U
HEIOTEHIIMAIbHBIE CHIIBI. CBS3b
pabOTHl HEMOTEHIIMAIBHBIX CHII C

https://m.edsoo.ru/f4cfch76

https://m.edso0.ru/3571464d

https://m.edsoo.ru/9d2f72c8




19

20

21

U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeN. 3aKOH
COXpPaHEHUSI MEXaHUYECKOW SHEPTUU

Jlaboparopuas pabota
«MccnemoBanue CBs3u pabOTHI
CHUJIBI C U3MEHEHHEM MEXaHUYCCKOU
SHEPrUH Tella Ha MPUMEpPe
PaCTsHKCHHS PE3HHOBOTO KI'yTa

Konrponsnas pabora o reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHCHHUS B MCXaHHKE)

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJISIPHO-KUHETUYECKON
TEOpUHU. bpOyHOBCKOE ABUKEHUE.

Huddy3us

https://m.eds00.ru/13786138

https://m.edsoo.ru/f7dcdb46

https://m.edsoo.ru/aecle3la

22

XapakTep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX Tl

https://m.edsoo.ru/bff83b67

23

24

25

Macca monekyin. KonuuectBo
BemiectBa. [locTositHHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[IIxana remneparyp Llenscus
Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/cdf5a4bl

https://m.edsoo.ru/e3ea87d3

https://m.edso0.ru/e618e16d

26

AOGcomoTHas TeMIieparypa Kaxk
Mepa CpeIHeN KUHETUYECKOM
SHEPrUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/6641clab

27

3akoH JlampToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/e5ab1332




28

Jlaboparopnas pabota
«MccnenoBanue 3aBUCMOCTH
MEXIY TapaMeETPaMHU COCTOSTHUS
Pa3pEeKEHHOTO ra3a»

https://m.edsoo.ru/b3ef54e2

29

30

W3onpoueccs! B U1€aJIbHOM I'a3e u
ux rpauueckoe MpeacTaBICHIE

BuyrtpeHnnss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
CIIOCOObI €€ U3MEHEHHS.
KonnyecTBo TemioTs v pabora.
Bnytpennss sHeprus
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a

https://m.edso0.ru/69bh2d137

https://m.edsoo.ru/d5a6ccfd

31

32

Bugel Terionepenaun

VienbHas TEINIOEMKOCTE BEIISCTRA.

KonnyecTBo TEIIIOTHI MpH
Teruionepenade. AanadbaTHbIA
nporiecc

https://m.edsoo.ru/d8eacc95

https://m.edsoo.ru/8ef74adl

33

IlepBblil 3aKOH TEPMOAVHAMUKH U
€ro IIpUMEHEHUE K U30IpoleccaM

https://m.edsoo.ru/facda34c

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/96ealcc3

35
36

[Ipunuun nevictus u KIT/Q
TEIJIOBOM MAIlIMHEI

Huxn Kapno u ero KIT/{

https://m.edsoo.ru/c9a7d139

https://m.edsoo.ru/2al4ch15

37

38

39

DKosornyeckre npoodaemMbl
TEIUTODHEPTEeTHKH

O6o0061maronuit ypok
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOJIUHAMHKH

KonTponbHas paboTa mo teme
«Monekymnsipaas ¢puszuka. OCHOBBI

https://m.edsoo.ru/73caaccb

https://m.edsoo.ru/3a67c55f

https://m.edsoo.ru/3a69ad11




40

TCPMOAUHAMUKN»

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue

https://m.edsoo.ru/a6b9b69f

41

AOGCOIIOTHAS M OTHOCUTENIbHAS
BJIAKHOCTh BO3/1yXxa. HachleHHbIN
nap

https://m.edso0.ru/f1f8c83f

42

Teépnoe teno. Kpucramndeckue u
amopQHbIe Tena. AHU3OTPOIHS
CBOMCTB KpucTayuios. Kuakue
Kpuctayibl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/fc913bea

43

[TnaBneHue U KpuCTaIU3AIH.
VY eapHas TEIIOTA IDIABICHHUS.
Cybnumarus

https://m.edsoo.ru/33dc65d2

44

YpaBHEHHE TEIJIOBOTO OamaHca

https://m.edsoo.ru/bb4aec81

45

DnexTpusanus Tell. DIEKTPUIECKU
3apsan. JlBa BUa JIEKTPUYECKUX
3aps 0B

https://m.edso0.ru/a8975218

46

47

48

IIpoBOAHMKY, TUANEKTPUKH U
MOJTYITPOBOJTHUKH. 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO
3apsiga

BsaumogeiictBue 3apsa0B. 3aKoH
Kynona. ToueuHbIil 2neKTpUYECKUN
3apsn

Hanpsx€HHOCTB JIEKTPHUYECKOTO
nosist. [IpuHOun cynepno3unuu
ANEKTPUYECKUX NoseH. JInnun
HaIpsHKEHHOCTH

https://m.edsoo.ru/37ed68d1

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee

49

Pabota cwit aiekTpocTaTHaeckoro
noid. [lorenuuman. Pa3zHocts
HOTEHIUATIOB

https://m.edsoo.ru/ee5¢c7673




50

51

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/ILICCKaSI IMPOHUITACMOCTDb

OnexTpoémkoctb. Konaencarop

https://m.edsoo.ru/3fab6c85

https://m.edsoo.ru/3daf6df9

52

OneKTpOEMKOCTH IJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOI0 KOHJIeHCcaTopa

https://m.eds00.ru/8177e866

53

54

55

JlabGoparopnas padota "M3mepeHue
MEKTPOEMKOCTH KOHAEHcaropa'

[TpuHIMIT NECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJILHOTO
anmapara, CTpyMHOro IpHHTEpa.
OnexTpocTaTuuecKas 3aluTa.
3a3eMIleHue AIEKTPONpuOOpPOB

DNEeKTPUYECKUM TOK, YCIOBUS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnporusnenue. 3akon Oma Jist
ydacTka Ienu

https://m.edso0.ru/86cc7f54

https://m.edsoo.ru/57d2f644

https://m.edsoo.ru/5f18e57c

56

[TocnenoBarenpHOE, TapaIeTbHOE,
CMEIIaHHOE COCTMHEHHE
poBOoAHHUKOB. JlabopaTtopHas
pabota «3yueHue cMermanHoro
COEJTMHEHUS PE3UCTOPOB

0.5

https://m.edso0.ru/16e1d6f8

S7

PaGora u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

https://m.edsoo.ru/deed7cd5

58

3axon Oma 11 HOJIHOH
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.
Kopotkoe 3aMbIkanue.
JlabopaTtopHas pabota «3mepenne
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/d27bf8b1




59

60

PezepBHblii ypok. KonTposbHas
pabora 1o Teme
"DnexTponuHamuka’ /
Bcepoccuiickas npoBepouHas
pabora

Oo6o06maromuii ypox
«DQIEeKTpOIMHAMUKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo0.ru/635d6acd

https://m.edso0.ru/9752944d

61

62

DJEKTpOHHAs IPOBOJUMOCTD
TBEP/ABIX METAJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJLJIOB OT
Temieparypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 3JI€KTPOHHBIX ITYYKOB

https://m.edsoo.ru/9e45fffd

https://m.edsoo.ru/1756¢ccll

63

[TomynpoBOAHUKH, MX COOCTBEHHAS
Y IPUMECHAs IPOBOIUMOCTb.
CaoiicTBa p—N-niepexoaa.
[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/8caf19d3

64

65

DNeKTpUUeCcKUil TOK B pacTBOpax U
pacruiaBax >JIeKTPOJIHUTOB.
DneKTpoauTHYeCKas JUCCOIMALUS.
DNeKTpoan3

DNEeKTPUYECKHI TOK B razax.
CaMOCTOSITEIbHBIN U
HECAMOCTOSTEIbHBIN pa3ps.
Monnus. I11na3zma

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

66

67

DnexTpuueckue mprudopsl 1
YCTPOWCTBA U UX IPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

Kontponbnas pabota mo teme
«Qnekrpocraruka. [locrossHHbBIN

https://m.edsoo.ru/63cedfbc

https://m.edsoo.ru/858efadd




3JeKTpuYecKuii TOK. Toku B
pa3IMYHBIX Cpeaax»

68

PesepBHbIil ypok. O6o06mIaronmit
ypok 1o reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KJIACC

68 5

https://m.edsoo.ru/d44cf6f4

Ne
n/n

Tema ypoka

ITocTossHHBIC MATHUTHI U X

B3aHMOHeﬁCTBHe. MarsuTHoe MoJe.

BexTop MarHuTHON MHAYKIUH.
JIuHMYM MarHUTHOM MHAYKLIHAN

KoanyecTBo 4acoB

KonTpoJabHbIe

Bcero
padoTbI

IIpakT4yeckue
padoThbI

Jlara
U3yUYEeHUsS

DJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTte/ibHbIE

pecypchbl

https://m.edsoo.ru/dd28af1d

MarauTHO€E 1oJIe MPOBOIHUKA C
ToKOM. OnbIT DpcTeaa.
B3anmopeiicTBre mpoOBOJHUKOB C
TOKOM

https://m.eds00.ru/91ec1665

JlaGopatopnas pabora «M3yueHue
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM»

https://m.edsoo.ru/chb4e22c

JleficTBE MarHUTHOT'O MOJIS Ha

MPOBOAHMK ¢ TokoM. Cumita Amnepa.

JlaGopatopHnast paboTa
«Hccnenosanne nelCTBAS
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS HA
JBHKYILYIOCS 3apSKEHHYIO

https://m.edso0.ru/4c792b5c

https://m.edsoo.ru/efd1d4f4




yactuily. Cuia Jlopenma. Pabora
cuibl JlopeHua

DJIEKTpOMarHuTHAsI UHIYKIHUSL.
IToToK BeKTOpa MarHUTHOU
unaykiuu. IJ1C uuaykiuu. 3akoH
3JIEKTPOMArHUTHON UHIYKIIUU
®dapazes

https://m.edsoo.ru/e89a67f1

JlaGopaTopHas pabora
«HccnenoBanue SBiacHUA
AJIEKTPOMArHUTHON MHYKIIUN)

https://m.edsoo.ru/d6887aeb

NunykTuBHOCTS. SIBIIEHME
camounaykiuu. 3JC
CaMOMHAYKIMU. DHEPTHsl
MAarHUTHOTO MOl KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoicTBa U UX
[IPUMEHEHUE: TOCTOSTHHBIE
MarHuThl, 3JI€KTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTapHbBIX YacTHII,
MHAYKIIMOHHAS 1eYb

https://m.edsoo.ru/3eb8de3f

10

O6o06maromuit ypok «MaruutHoe
rosie. DJIeKTPOMarHuTHas

WUHIYKIIHS

https://m.edsoo.ru/3a2fd5b6

11

KonTponbHas pabota mo Teme
«Mar"guTtHoe 1oJe.
DneKTpOMaroHuTHasi MHIYKIUS»

https://m.edso0.ru/6de9c327

12

CB00o/1HBIE MEXaHUYECKUE
koseOanus. 'apmonnyeckue
KosiebaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatieHne sHEPrUn

https://m.edsoo0.ru/18c5f98f

13

Jlaboparopnas pabota

https://m.edsoo.ru/73d43b2b




«HccnemoBanne 3aBUCUMOCTH
Mepro/Ia MajIbIX KoJieOaHui Tpy3a
Ha HUTHU OT AJIUHBI HUTHU U MACChI
rpy3a»

14

KonebarenbHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
KoJieOaTeIbHOM KOHTYDE.
AHanorust Mexxay MexaHu4eCKUMU
1 DJIEKTPOMArHUTHBIMA
KoJeOaHusIMHU

https://m.edso0.ru/a931b8b2

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJI€AJILHOM
Kos1e0aTeIbHOM KOHTYpe

https://m.edso0.ru/a7517812

16

IIpencraBineHue o 3aTyxarommx
Kose0aHusX. BolHyKIeHHbIE
MeXaHUYeCcKue KojaeOaHus.
Pesonanc. BeinyxaeHHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI

https://m.edsoo.ru/6ac54hc2

17

18

19

IlepemMeHHBIN TOK.
CuHycongaibHbII IEpEMEHHBIN
TOK. MOIITHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE
3HAQ4YE€HHE CHUJIbI TOKA W HAIIPSIKEHUS

Tpaucpopmarop. [Ipoussoacrso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SJHEPTUN

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DJIEKTPUIECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKQ, JIMHUU JJIEKTpoliepeaay

https://m.edso0.ru/98fd794e

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOTUYECKNE PUCKH NTPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.

https://m.edsoo.ru/f751e3ad




21

22

Kynprypa ncnonp3oBanus
JIEKTPOIHEPIUH B IOBCEAHEBHOMN
KUA3HU

MexaHndecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHEHUS U
nnHa BoiHbL. [lonepeunsie n
IMPOAOJIbHBIC BOJIHBL

3Byk. CKOpoCTh 3ByKa. I poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71

23

OJEKTPOMarHuTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [lIkana
NIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[TpuHIUIIBI PaTUOCBS3U U
TeneBusieHus. Pazsurue cpeacts
cBsa3u. Paguomoxarus

https://m.edsoo.ru/fae4d6bb

25

KonTpomnbnas padora «Konebanus
Y BOJTHBD)

https://m.eds00.ru/51921a96

26

27

28

[IpssMonuHENHOE pacpocTpaHeHue
CBETa B OJIHOPOJHOM Cpeje.
ToueyHslii UICTOYHUK cBeTa. JIyd
CBETa

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300paKeHU B MJIOCKOM 3€pKajie

[Ipenomnenue ceera. IlonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHBIN yroJ NOJIHOTO
BHYTPEHHETO OTPAKEHHUSI

https://m.edsoo.ru/ecc67fhd

https://m.edsoo.ru/f93a7f3a

https://m.edsoo.ru/b84d3bce

29
30

JlaGopatopnas pabora «3mepenue
MIOKA3aTeNs MPETIOMIICHHS CTEKIIa»

JIunssl. [TocTpoenue u3obpaxeHuit

https://m.edso0.ru/63c67a56

https://m.edsoo.ru/5472dd85




B nuH3e. DopMysa TOHKOU JIMH3BIL.

VBenu4yeHue JTNH3EI

31

JlaGopaTopHas pabota
«MccnenoBanne CBOMCTB
M300paKEHUI B JIMH33X»

https://m.edsoo.ru/b3a2484b

32

33

Hucnepcus cera. CiaoXHBIN
cocraB Oenoro ceera. L[Ber.
JlaGopaTopHas pabora
«HalOnroieHne qucrepcuu CBETay

Wutepdepennus cera. Audpaxius

ceera. JludpaknnonHas pemérka

https://m.edsoo.ru/faf7f386

https://m.edso0.ru/32d4c656

34

35

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera
Onrtuyeckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301MacHOr0 MPUMEHEHUS

https://m.edso0.ru/673347ce

https://m.edso0.ru/9f12c94e

36

37

38

['panuLbl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHHKH.
[Tocrynarsl criennanbHON TEOPUU
OTHOCHUTEIBHOCTH

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHEe
BPEMEHH U COKPAICHUE JITTHHBI

DOHeprus U UMIYIbC
pENATUBUCTCKOMN YacTulpl. CBA3b
MAacChl C SHEPTUEN U UMITYJIbCOM.
OHeprus Mokos

https://m.edsoo.ru/b246554b

https://m.edso0.ru/368c57be

https://m.edsoo.ru/cdba9f4e

39

Konrponbhas padora «OnTHKa.
OCHOBBI CTICTIHATBHOM TEOPUH
OTHOCHUTEIILHOCTH»

https://m.edso0.ru/46edc9e2

40

®otonbl. ®opmyna [Tnanka.
DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/eedc67f5




41

42

43

44

OTKpBbITHE U HCCIIEI0BAHUE
dhoTtoaddekra. OnbiTh A. T
CroneroBa

3akonsl poTorddekra. YpaBHeHUE
OiiHmreliHa 11t pororddexra.
«Kpacnas rpanuna» dhotorddexra

JaBnenne cBera. Onbithl [1. H.
JleOeneBa. XUMHUECKOE NENCTBUE
cBeTa

TexHudeckue ycTpoucTBa u
IIPaKTU4YECKOE IPUMEHEHUE:!
(dhoTOoIeMEeHT, POTOIATUNK,
COJIHEYHas Oatapesi, CBETOAHOA

https://m.edsoo.ru/97eab8d4

https://m.edso0.ru/2e768471

https://m.edsoo.ru/e153c199

https://m.edsoo.ru/e3ab6ead

45

46

47

Pemenne 3amad mo teme
«DJeMEHTHI KBAHTOBOM OITHKHY
Monenb atoma Tomcona. OmBITEL
Pesepdopna o paccesHuro o-
yactul. [Ltanerapnas Moaens
aToma

ITocTtynater bopa

https://m.edsoo.ru/fed96bc6

https://m.edso0.ru/bha433c76

https://m.edso0.ru/45ee9829

48

49

50

W3ny4yeHue u nornomeHue GoToHOB
IIPH NIEPEXOE aTOMA € OJTHOTO
YPOBHs DHEPIUU Ha Apyrou. Buabl
CIEKTPOB

BonHOBBIE CBOMCTBA YaCTHII.
Bomnnel ne bpoins.
KopnyckynsspHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITHE PaINOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa
PallMOAKTUBHOTO U3JTyYSHHS

https://m.edsoo.ru/2b8a47f1

https://m.edsoo.ru/fa995ab1

https://m.edsoo.ru/ae3cad42




51

CoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusaue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbl

https://m.edsoo.ru/421844c4

52

53

54

55

56

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

DHeprus CBsA3U HYKJIOHOB B siJIpe.
Snepuble peakuuu. AnepHblid
peaktop. [IpobiaeMbl, MepCIICKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI SACPHON
SHEPTEeTUKHU

DneMeHTapHbIC YaCTHUIIBI.
OTtkpbITHE TO3UTPOHA. MEeTOo b
HaAOJIOACHUS M PETUCTPAIIH
31eMeHTapHbIX yactull. Kpyrbiid
crosl «@yHaaMEHTaIbHbIE
B3auMoJencTBusA. EMUHCTBO
(hbU3UYECKOM KApTUHBI MUPAY

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHOoe 1 MUPOBO33PEHYECKOE
3HaYeHUe acTpoHOMUU. Bun
3BE3nHOTO HEOa. Co3Be3nus, SpKue
3BE3/IbI, IIJIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

Connue. ConHeuHasi akTUBHOCTb.
Ncrounnk 3neprun CosHLa U 3BE31

https://m.edso0.ru/28f5e132

https://m.edso0.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edso0.ru/47714642

https://m.edsoo.ru/2aeae422

57

3BE3/1bI, UX OCHOBHBIE
XapaKkTePUCTUKU. 3BE3/bI INIABHON
MOCJe10BaTeNbHOCTH. BHyTpeHHee
ctpoenune 38E311. COBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOKICHUU

https://m.edsoo.ru/87fe5a43




58

59

u »Boronuy ComHIa U 3BE3]

Muneunsii [Tyrs — Hama
lNanaktuka. [Tonoxenue u
nerokenne Connna B ['amakTuke.
lNanaktuku. YEpHbIE IBIPHI B SApax
TaJIAKTUK

Bcenennas. Pa3zberanue raiakTuk.
Teopust bosnbiioro B3pbiBa.
PennkroBoe uznydeHue.
MeraranakTuka

https://m.edso0.ru/h483a86f

https://m.edsoo.ru/8bdaf7d2

60

61

Hepemennsie mpo6ieMbl
aCTPOHOMUU

KontponbHas padota «21€MEHTHI
aCTPOHOMUU U acTPOPHUIUKU»

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fb1faeda

62

63

Oo6o06maromuit ypok. Poib pusuku
Y aCTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyesioBeKa

O6o0maromuii ypok. Poms u mecto
(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

https://m.edsoo.ru/6b1b47h9

https://m.edso0.ru/2522c6¢cf

64

65

66

O6o06uaromuit ypok. Poib
¢u3nueckoil Teopuu B
(bopMHpOBaHNU MPEICTABIECHUH O
¢bu3nyeckoil KapTuHe MUpa

O6o0maromuii ypok. Mecto
(bu3nUecKoil KapTUHBI MHUpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe mnoiie.

https://m.edsoo.ru/cfd73796

https://m.edso0.ru/81ad3288

https://m.edsoo.ru/6e59e3eb




67

68

DNeKTpOMarHuTHasi MHAYKIIHUS

PesepBubiit ypok. OnTuka. OCHOBBI
CHelHalbHOM Teopun
OTHOCUTEIBHOCTH

Pesepnsiii ypok. KBanToBas
¢bu3uka. D1eMeHTbl aCTPOHOMUH U
acTpo(U3HUKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso0.ru/c637b146

https://m.edso0.ru/324d4c87




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha TMPUMEPAX poib U MecTo (u3uku B
(GhopMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B MPAKTUYECKOH
NEATEIbHOCTH 0O

Y4uThIBaTh TPaHULBI NPUMEHEHHS HU3YYCHHBIX (U3NYECKUX
MOJIeIel: MaTepuanbHas TOYKa, MHEpLUUalbHAs CHCTEMa OTCYETa,
a0CoOMIOTHO TBEPAOE TENO, WACAIBHBIN TIa3; MOAEIM CTPOCHHUS
ra3oB, XKUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIH IMEKTPUICCKUI 3apsi
— TIpH peleHun pu3nyecKux 3aaad

Pacno3naBaTh (usnueckue sBIeHUS (TMPOIECCH) U OOBICHITH MX
Ha OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJIIPHO-KUHETUYECKOH
TEOPHUM CTPOEHHUS BELIECTBA U ANEKTPOJUHAMUKHI: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TNPSMOJIMHEHHOE  JABM)KEHHE, CBOOOAHOE
najeHue  TeJ, JBWKEHUE 10  OKPY)KHOCTH,  HHEepIu,
B3auMmozeiicteue Ten; AU(Py3us, OpOYHOBCKOE JBUKEHHUE,
CTPOCHHE KUIKOCTEH M TBEPIABIX TEJ, U3MEHEHHE 00bEMa Tel Ipu
HarpeBaHuu (OXJaXJEHHH), TEIJIOBOE DPABHOBECHE, HCIIApPEHHUE,
KOHJIEHCalUs, TUIaBJIeHUE, KPUCTAIIIN3ALNSI, KUIEHUE, BIa)KHOCTh
BO3/lyXa, IOBBIIICHHE JABJICHHUsS TIa3a HpPU €ro HarpeBaHUU B
3aKpBITOM COCYJIe, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHUS ras3a B
M30IIpolieccax; IJIEKTPU3aLMsl TEJl, B3aUMOJEHCTBHE 3apsiioB

10.4

10.5

10.6

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, HCMONb3ys (U3NuecKue
BEJIMYUHBI:  KOOpJAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTb,
YCKOpPEHHE, Macca Teja, CWIa, UMIIYJIbC Tella, KHUHETHYecKas
SHEprusi, TMOTEHIMalbHAs DJHEpPrus, MexaHuuyeckas palora,
MEXaHUYeCKas MOIIHOCTD; IPU OIMMUCAHUU IPABUIBLHO TPAKTOBATh
¢u3nYecKuil CMBICI HCIOJIb3YEMBIX BEJIWYHMH, UX OOO3HAYEHUS U
elMHUIIBI,  HAaXOAUTh  (OPMYJbI,  CBS3BIBAIOIIME  JIAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuchiBaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TE€JI U TEIUIOBHIE
SBJIEHUS, HUCHOJb3ys (U3NYECKUE BEJIMYMHBIL: JaBlEHUE Tas3a,
TEeMIlepaTypa, CpeaHssi KUHETHYecKas DSHEpPrusi XaoTUYeCKOIo
JBWKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHS »JSHeprusi, pabora rasa,
KOA(UIIMEHT TOJIE3HOr0 JEHCTBHUS TEMJIOBOIO JIBUTATENS; MpHU
OMHCAaHUU  NPABWIBHO  TPAKTOBAaTh  (PU3WYECKUM  CMBICH
UCIIONIb3YEMbIX BEJIMYUH, X 0003HAYCHHS M €IWHUIbI, HAXOIUTh
(GopMyIBl, CBS3BIBAIONIUE JIAHHYIO (PU3MYECKYI0 BEIMUYUHY C
JPYTUMU BEJIUYHMHAM

OnucelBaTh U3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA M




ANEKTPUYECKUE SBICHUSA (MPOIECCHI), HCIOJB3YS (PU3HUECKUE
BEJIMYMHBI:  JJCKTPUYECKUN  3apsi,  OJCKTPUUECKOE  IOJIE,
HaNpsHKEHHOCTh  T0JIs, MOTEHIMAJl, Pa3HOCTh IOTCHIIMAIOB; IPH
ONHCAaHUM  TPAaBWIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICH
UCTIOJIb3YEMBbIX BEIIMYHMH, UX 0003HAUYCHUS M CIUHHIIBI; YKAa3bIBATh
(dopMynbl, CBS3BIBAIOIIME JAHHYIO (HU3MUECKYI0O BEIMYHHY C
JPYTUMH BEJTHUYUHAMHA

10.7

aHAIM3UPOBATh (U3MYECKUE MPOLECChl U SIBICHUS, HCHOJIb3YS
(bu3nyYecKre 3aKOHBI U MIPUHIIMIBL: 32aKOH BCEMUPHOTO TATOTEHHS, |,
I u Il 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
DHEPruM, 3aKOH COXPAaHEHUS HMMIYJIbCA, MPUHIHUI CYNEPIIO3UIIUN
CWJI, TPHUHILMII PABHOINpPABUS HHEPUUATBHBIX CHCTEM OTCYETA;
MOJICKYJISIPHO-KUHETHYECKYI0 ~ TEOPHIO  CTPOCHHUS  BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEHEN KHHETHUECKON YHEPIHH TEILIIOBOTO
JBMKEHHSI MOJICKYJ C aOCOJIOTHOUM TeMIepaTypoil, EepBbIid 3aKOH
TEPMOJMHAMHKHU; 3aKOH COXPAaHEHHUs OJIIEKTPUYECKOro 3apsia,
3akoH KyroHa; mpu 5TOM pa3nuyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBUS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATb OCHOBHBIE NMPHUHLMIBI JEHCTBUS MallUH, NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBUS HUX O€301acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON )KU3HU

10.9

10.10

BBINONHATE  OKCIEPUMEHTBI 0 HCCIICAOBAHUIO  (U3UUCCKUX
SBIICHUH W TPOIECCOB C MCIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOpMyIUpOBaTh MpolieMy (3aaauyy) u
THIIOTE3y Yy4eOHOTo SKCIEpPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOTO o0opyI0BaHus, IPOBOJTUTH OIIBIT u
(GhopMyIUPOBATH BHIBOIBI

OcyiecTBisITh NpsIMBIE U KOCBEHHBbIE HU3MEPEHHS (PU3NUECKHUX
BEJIMYMH; IIPU 3TOM BBIOMPATh ONTUMANIBHBIN CIOCO0 M3MEpPEHHUs U
WCIIOJIB30BaTh  WM3BECTHBIE  METOAbl OLEHKM  IOIPEIIHOCTEN
U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEITUYHMHAMH C
WCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUPOBATh PE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTHU
(U3UYECKUX BEJIMYMH B BUJE TaOMUIl U rpadUKOB, JEIaTh BHIBOJIBI
0 pe3yJbTaTaM UCCIIEI0BAHUS

10.12

10.13

Cobmoiate  mpaBwia 0€30macHOr0 Tpyda NpHU MPOBEAECHUU
UCCIIEIOBaHMM B paMKax Y4eOHOro JKCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKON " MIPOEKTHOM JeSATeTbHOCTH c
UCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M J1a0OpaTOPHOTO
000pyIoBaHUS

Pemare pacuérHple 3amaun ¢ SBHO 3aJaHHOW  (PU3MUYECKOH
MOJIEJIbI0, UCTIONB3YS (PM3HUECKUE 3aKOHBI U TPHUHIIUIIBI; HA OCHOBE
aHajgM3a YCJIOBHS 3aJadyd  BbIOMpATh (PU3UYECKYIO MOJIETb,
BBIICTIAITh (DU3MYECKHUE BEIUMYMHBI U POPMYIIbI, HEOOXOAUMBIE st
e€ pelleHus, IPOBOAUTH pPACYETBl U OLEHHUBATHh PEaIbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NUUECKON BEITMUUHBI



10.14

Pemate  KauecTBEHHBIE  3aJaud:  BBICTPAUBaThb  JIOTMYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY pACCYXKICHMM C ONOpOM Ha
U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHHUS

10.15

Hcnonp30BaTh MpU pelICHUH Y4EOHBIX 3aJad COBPEMEHHbIC
MH(POPMALIMOHHBIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYPHUPOBaHUS,
MHTEPIIPETAIMU U MPEACTABICHUSI YYEOHON M HAayYHO-TIOMYJISIPHOU
uHpOpMalMK, TOJXYYEHHOW M3  pa3jIMyHBIX  HMCTOYHHUKOB;
KPUTHYECKH aHAIU3UPOBATh MOJydaeMyro HH(OpMaIIHIO

10.16

10.17

10.18

[TpuBOANTE MPUMEPHI BKJIAZA POCCUUCKUX U 3apyOEKHBIX YUIEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS TIO (PU3UKE B MTOBCEIHEBHOMN
KU3HU IS oOecriedeHuss Oe30MacHOCTH TMpu  OOpalieHuu ¢
npuOopaMd Y TEXHHYECKUMHU YCTPOWCTBAMHM, JUISI COXPaHCHHS
3I0POBbSI U COOJIOJICHUS HOPM 3SKOJOTHYECKOrO IIOBEICHHUSA B
OKpY’Karollen cpeze

PaGoTtaTh B TpyIlie ¢ BBIMOJHEHUEM PA3IUYHBIX COIHATBHBIX
poJeii, IIaHuPOBaTh PabOTyY TPYIIIbI, PAIMOHAIBLHO PACIPEICIISITh
00sI3aHHOCTH W IUIAHUPOBATH JCATEIHHOCTh B HECTaHIAPTHBIX
CUTYaIUsAX, aJICKBAaTHO OLICHUBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB
TPYIIBI B peIICHUE PACCMATPUBACMOM MPOOIEMBI

11 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

111

JleMOHCTpHpOBaTh Ha TMpPUMEpPax poib M MecTo (u3uKu B
(bopMHUPOBaHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJIOTHM, B  MPaKTHYECKOUN
NEATeTbHOCTH JIFOJIEH, IIEJIOCTHOCTh W €IWHCTBO (pu3myeckomn
KapTUHBI MUPa

11.2

YuuThIBaTh TpaHUIBl TMPUMEHEHHS H3YyYEHHBIX (U3NYECKUX
MOJICJIEH: TOYEYHBIM DJJICKTPUYECKUN 3apsf, sAepHas MOJEb
aTomMa, HYKJIOHHAas MOJEIb AaTOMHOIO sjapa IpU PEHICHUH
bu3nueckux 3a1au

11.3

Pacnio3HaBaTh ¢u3nueckue sBIEHUS (MPOLECCh) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKHA W KBAaHTOBOW (DH3HKH:
3JIEKTpUYECKasi MMPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JICWCTBUS  TOKA,  B3aMMOJCHUCTBHE  MAarHHUTOB,
AIIEKTPOMArHuTHAs WHAYKIUS, JeicTBUE MarHUTHOIO IOJS Ha
MPOBOJHUK C TOKOM W JBWKYIIUKCS 3apsill, JIEKTPOMAarHUTHEIC
Kosle0aHUsT U BOJHBI, MPSIMOJMHEHHOE pachpoCcTpaHEHUE CBETa,
OTpakeHHEe, TMpeloMJIeHHe, WHTepepeHuus, aubpakuus u
HoJsipu3alusi CBeTa, JHCIEpCcUss CBeTa, (DOTORIEKTPUUECKHUMA
abpdext (dhoTodddekr), cBEeTOBOE MaBIICHHE, BO3HUKHOBEHUE
JMHEWYaToro CIeKTpa aromMa BOJOPOJA, €CTECTBEHHas |



HNCKYCCTBCHHAaA paIuOaKTHBHOCTb

11.4

OnuceiBaTh M3YYCHHBIC CBOWMCTBA BEIIECTBA (DJIEKTPUYCCKUE,
MAarHuTHBIC, OIITHYCCKHC, SJICKTPHUYCCKYTO MMpOBOANMOCTD
Pa3IMYHBIX Cpel) M OJICKTPOMAarHUTHBIC SIBICHHS (IIPOIECCHI),
UCTIONB3Ysl (pU3MUECKUe BEIWYMHBI: DJIEKTPUYECKHH 3apsf, CHiia
TOKa, AIIEKTPHUYECKOE HarpsHKCHUE, AIIEKTPHUYECKOE
COMPOTHBIICHUE, pa3HOCTh mnoTeHnuanoB, JJC, pabora ToOKa,
WHIYKIUS MarHUTHOTO ToJsi, cuia Awmmepa, cwia JlopeHna,
HHAYKTUBHOCTb KaTYIIKHU, SHEPIrud 3JICKTPUYCCKOTO U MAarHUTHOTO
MIOJICH, TIEPHOJ M 4YacToTa KoJieOaHWil B KOJeOATEILHOM KOHTYpE,
3apsiJ ¥ CHJIa TOKa B MPOIIECCE TAPMOHUYECKHIX IEKTPOMArHUTHBIX
KoyieOaHul, (HOKYCHOE PACCTOSIHME M ONTHYECKAs CUJIA JIMH3BL; TIPH
ONMCAaHUM  TPABWIBHO  TPAKTOBaTh  (PU3MUYECKUH  CMBICT
UCTIOJIb3YEMbIX BEIIMYMH, UX 0003HAUYCHUS M CIUHUIIBI; YKA3bIBATh
(dopMynbl, CBS3BIBAIOIIME JAHHYIO (DHU3MUECKYI0 BEIMYHHY C
JPYTUMH BeJTHUYUHAMHA

11.5

11.6

OnuchiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHMSI M  IPOLIECCHI,
UCIOJIb3Ysl (PU3NYECKUE BEIIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 9aCTOTa CBETA, YHEPTHs H UMITYJIbC (POTOHA,
[epuoj IoJIypacnajaa, JSHEpPrus CBA3M AaTOMHBIX sAEp; IpH
ONHMCAaHWW  TPABUIBHO  TPAKTOBAaTh  (U3WYECKUH  CMBICI
UCIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS U €IUHUIIbI; YKA3bIBATh
(GopMynBI, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYI0 BEIHYUHY C
JPYTMMH  BEJIMYMHAMH, BBIYMCIATH 3HAadeHHE (PU3MUECKOM
BEJINYHHBI

AHanm3upoBath (HU3UYECKHE TPOLECCHl W SBICHHS, HCIIOIb3YS
¢u3nyeckue 3aKOHbl M NPUHIMIBL: 3akOH OMa, 3aKOHBI
HOCJIEZIOBATEIBHOTO M MapauIebHOTO COCIUHEHUS NTPOBOJHUKOB,
3akoH Jlxoyns — JleHma, 3akOH 3JEKTPOMarHUTHOM HMHIYKIIMH,
3aKOH TIPSIMOJMHEWHOTO  PACIpOCTPAaHEHHS  CBETa, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI MPEIOMJICHHUS CBETa, YpaBHEHUE
OliHmTeiHa s GotodddexTa, 3aK0OH COXpaHEHUs] SHEPTUHU, 3aKOH
COXpaHEHUs UMIYJIbCa, 3aKOH COXPAHEHUS HIIEKTPUYECKOIO
3apsiia, 3aKOH COXPAaHEHHMsS MacCOBOTO 4YMCIa, mocTynaTtsl bopa,
3aKOH paJMOAaKTUBHOIO paclaja; Mpu 3TOM paziInyaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHUE U
yclIoBUS (TpaHUILIbI, 00J1aCTH) TPUMEHUMOCTH

11.7

11.8

Onpenensars HaNpaBI€HHE BEKTOpa MHAYKIIMM MarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

CtpouTh ¥ ONHUCHIBaTH H300paKEHUE, CO3/1aBa€MOE TUIOCKHM
3€pKaJiOM, TOHKOU JINH301

11.9

BBITONHATE  DKCTIEPUMEHTHI IO  WCCIICAOBAHUIO  (PU3UIECKUX
SBJICHUHA W TPOIECCOB C MCIOJIB30BAaHMEM MPSIMBIX U KOCBEHHBIX
U3MepeHuil; mpu 3ToM (GOopMyIHpoBaTh MpolieMy (3aaauyy) u
TUIOTEe3y y4eOHOro OKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
HPEITI0KEHHOTO o0opynoBaHus, MIPOBOJIUTH ONBIT W
(bopMyIHpPOBATH BHIBOIBI

11.10

OcymiecTBiIATh NpsSMble U KOCBEHHBIE H3MEPEHUs (U3UUECKUX
BEJIMYMH; IPYU 3TOM BBIOUPATH ONTHUMAJIbHBIA CIOCO0 U3MEPEHUSI U




11.11

11.12

WCIIOJIb30BaTh  W3BECTHBIC  METOABI  OLICHKH  IIOTPEIIHOCTEN
U3MEPEHUI

Hccenenosars 3aBUCUMOCTHU buzneckux BEJINYUH c
HCIIOJIb30BAHUEM IPSMBIX U3MEPEHUM; MPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PHUKCHPOBATH PE3YJIbTaThl MOIYYEHHOW 3aBUCHUMOCTH
bu3nyecKUX BETUYHMH B BUAE TaOIUI U IpadUKOB, JeJaTh BHIBOJbI
10 pe3yJIpTaTaM UCCIEAOBaHUS

Cobmroate mpaBuiia 0O€30MIaCHOTO Tpylda IpH IPOBEIECHUHU
UCCIEA0OBAaHUN B paMKax Y4yeOHOTrO OSKCIHEpPUMEHTa, Yy4eOHO-
UCCIIEI0BATENIbCKON U IIPOEKTHOMN NS TeIbHOCTH c
UCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB M J1a0OpPaTOPHOIO
000pyI0BaHUS

11.13

11.14

11.15

11.16

11.17

Pemare pacuérHple 3amaun ¢ SBHO 3aJlaHHOW  (DU3HUYECKOM
MOJIEJIbIO, UCTIONB3YS (PM3MUECKUE 3aKOHBI U IPHHIIUIIBI; HA OCHOBE
aHanM3a YCIOBUS 3aJaud BbIOMpaTh (UBUYECKYI0 MOJEIb,
BBIICTISITh (DU3UYECKHUE BEIMIMHBI U POPMYJIIbI, HEOOXOIUMBIC IS
e€¢ pelieHus, NPOBOAUTHL PAc4Y€Thl U OIEHUBATHh PEATbLHOCTD
MOJIYYCHHOTO 3HaYEHUsT (PU3UUECKON BETMUMHBI

Pemrats Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHUYCCKH
HCIMIPOTUBOPCUUBYHO  LCIIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘I€CKI/IC SBJICHUA

Hcnonp30BaTh TpU  pemIeHHH Y4YeOHBIX 3aJad COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUU Il MOUCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETALMU U MPEACTABICHUS YYEOHON U HAyYHO-TIONYJISIpHON
uHpOpMallMY, TOJXY4YEHHOW M3  pa3IMyHBIX  HMCTOYHHKOB;
KPUTUYECKH aHAIIM3UPOBATH MOJIydaeMyto HHPOPMAITUIO

OOBSICHATH MPUHIUIIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS MX O€30MaCHOTO UCIOJIB30BaHUS B
MMOBCETHEBHOM KU3HHU

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B  pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB
OKPYKAIOIEro MUPA, B pa3BUTHUE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (U3MKE B OBCEAHEBHOM
KU3HU Ui o0ecriedeHus: Oe30MacHOCTH TMpu  OOpalieHuu ¢
npubopaMM U TEXHUUYECKUMH YCTPOWCTBAMHM, Ui COXPaHEHHS
3I0POBBSI M COOJIOJEHUST HOPM DSKOJOTMYECKOTO TIIOBEICHUS B
OKpY’KaIoIlleH cpene

11.19

PabGotaTh B rpymme ¢ BHIIOJHEHUEM PA3IHUUHBIX COLIMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy TIpYNIbl, PAUOHAIBHO  paclpeaessTh
0053aHHOCTM M IUJIAHUPOBATh JIESATEIBHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXJIOT0 M3 YYaCTHHKOB
IPYIIBI B pELlIeHNE pacCMaTpuBaeMOi MpoOIeMbl

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

Kon nposepsiemoro IIpoBepsiemble 3J1€eMeHTHI COEPKAHMS




pa3nesa

JIEMCHTA

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHM A

1.1

1.2

®usuka — Hayka o npupone. Hayunbie
METOJAbl TO3HAHUSl OKPYKAIOIIET0 MHpa.
Ponp skcnepuMeHnTa M TEOpuM B IpoLecce
MO3HAHMS  NPUPOJABI.  ODKCIEPUMEHT B
¢busnke

MogenupoBanue (U3NYECKUX SBICHUH U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
®usnueckue 3aKoHbl U Teopuu. ['panuisl
IPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
IIpunnun coorsercTBud. Pombp m  mecto
¢bu3ukn B (POpMHUpPOBAHUM COBPEMEHHOU
Hay4YHOW KapTHHBI MHpa, B IIPAKTHUYECKOU
JESTEIbHOCTH JIIOJEH

MEXAHUKA

2.1

KMHEMATHKA

2.11

Mexanuueckoe JBUKCHHE.
OTHOCUTENBHOCTD MEXaHUYECKOTO
neuxkenus. Cucrema orcuéra. TpaekTopus

2.12

[Iepememenue, CKOpOCTb (cpenuss
CKOPOCTb, ~ MTHOBEHHass  CKOPOCTb) U
YCKOPEHHE  MaTepUajJbHOM  TOYKH, HX
MPOEKUUA HAa OCH CHCTEMbl KOOpPIMHAT.
CnoxxeHue mepeMelleHUd U CII0KEHHE
CKOpOCTEi

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeiiHoe  nBwkeHue.  ['paduku
3aBUCUMOCTHU KOOpJMHAT, CKOpOCTH,
YCKOpEHUs, NyTH W  IEepeMEeIIEHUs
MaTepuaIbHON TOYKU OT BPEMEHHU

2.14

2.15

2.16

2.1.7

CBobOosHoe mageHue. Y cKopeHue
CBOOOIIHOTO MaICHUSA

KpuBonunuelinoe neuxeHne. PaBHOMEpHOE
JIBIDKEHHE  MAaTepUAIbHOM  TOYKH IO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHEHHAA
CKOPOCTb. Ilepuon u 4acToTa.
IIeHTpPOCTPEMUTENBHOE YCKOPEHHE

TexHudeckue  yCTpOMCTBA:  CHUIOMETP,
JIBIKEHUE CHApSOB, LENHBIE U PEMECHHBIE
neperadyu

[IpaxkTrueckue paboThI. H3mepenune
MIHOBEHHOM  ckopoctd.  HMccienoBanue
COOTHOUICHUS MEXIY My TSIMH,
MIPOMICHHBIMHU TEJIOM 3a MOCIEA0BaTEIbHbIE
paBHbIE  IIPOMEXKYTKM  BPEMEHH  IIPU
PaBHOYCKOPEHHOM JIBM)KEHHM C HayaJlbHOU
CKOPOCTBbIO, paBHOM Hymw. HM3yuenue



IBW)KCHHS IIApHKAa B BS3KOH JKUIKOCTH.
W3yuenne nBWKEHUs Tena, OpPOIIECHHOTO
TOPU30HTAIBEHO

2.2

JUHAMUKA

2.2.1

2.2.2

[Ipunuun  otHocutenbHOCTH  [amuies.
[TepBriii 3axkoH Hprorona. MHepiumanabHble
CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHumn
CYHEPIIO3UIIMU CHJI

2.2.3

2.24

2.2.5

2.2.6

Bropoii 3akon HeroToHa 1151 MaTepuaibHON
TOYKM B HMHEPLUUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akon HproToHa mis
MaTepUaIbHBIX TOUEK

3akoH BcemMupHoro Tsarorenus. Cuna
TsokecTd. IlepBas kocMuueckas CKOpPOCTb.
Bec Tena

Cuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILKCHUSI W CWJIa TpPEHUS  IOKOS.
Koaddurment TPEHUSL. Cuna
CONPOTHBIICHUSI TIPHU [BUKCHUU Tela B
KHUJIKOCTH WU Ta3e

2.2.7

2.2.8

2.2.9

[MTocTynarensHoe u BpaliareIbHoe
JBUKCHHE a0COTIOTHO TBEPIOTO TelIa

MomeHT CUJIBI OTHOCHUTEJIBHO ocH
BpaIlEHHUS. IInedo CUJIBI. YcnoBus
paBHoBecust TBEpAoro tena B UCO
TexHudeckue ycTpOMCTBA: IMOIIMIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IUIOCKOCTH TOJ JACUCTBHEM HECKOJBKUX
cui. MccnenoBaHue  3aBUCHMMOCTH — CHJI
YIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil HpyXKHHE U PE3UHOBOM
oOpasie, OT BEJIWYMHBI HMX JedopMaluu.
HccnenoBanue YCIOBUH  paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPALIECHUS

2.3

2.3.1

2.3.2

3AKOHBI COXPAHEHHW A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepualbHBIX TO4YeK. Mmmynsc cuisl u
M3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHenuss wumnyiasca B HCO.
PeakTuBHOE ABMKEHNE

2.3.3

PaGora cuiet

2.34

MoIHoCTh cHIbI

2.35

Kuneruueckas OHCPTHUA MaTCpHaHBHOﬁ



TOYKH. TeopeMa 0 KHHETUYECKON SHEPT U

2.3.6

2.3.7

[MorennmaneHast sHeprus. [loTeHnManbHas
SHEPTUs yOpyro ne(hOpMUPOBAHHON
npyxuHbl. [loTeHIIMaNbHAsS SHEPrUs Tela
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loreHnuanpHple ¥ HEMOTCHIIUALHBIC
cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX
CHJI C UBMEHCHHEM MEXaHUYeCKOH SHEPTUH
CHCTEMBI  TeIl. 3aKOH  COXpaHECHHS
MEXaHUYECKOH SHEPTHU

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

2.3.10

TexHHUYeCcKne yCTpONCTBA: IBUKEHUE PAKET,
BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue CBsI3U
CKOpPOCTEM Tel IIpu HEyNpyrom yzaape.
WccnenoBanne cBsiz3u pabOThl  CUJIBL  C
U3MEHEHHEM MEXaHUYECKOM HEPIUHU Tella

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

3.1.2

3.1.3

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KHHETUYeCKo  Teopuu.  bpoyHOBckoe
JBIKEHUE. Huddysus. XapakTtep
JIBUKCHHUS] M B3aMMOJICUCTBUSA  YAaCTHII
BElIECTBa

Mogenu cTpoeHusl Tra3oB, XKUIKOCTEH U
TBEPABIX Ted U OOBSCHEHUE CBOICTB
BELIECTBA HA OCHOBE ATUX MOJIEJIeH

Macca wmounekyn. KonmdecTBo BeliecTsa.
[Toctosinnast ABoraapo

3.14

3.15

3.16

3.1.7

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkama temneparyp Llenscus

Mopnens wuneanbHoro raza. (OcCHOBHOE
yYpaBHEHHE  MOJIEKYJIIPHO-KHHETHUYECKON
TEOPHH UACATHHOTO ra3a

AbGcomoTHas  Temmeparypa Kak = Mepa
CpeHEW KMHETUYECKON dHEPIUuH TEIUIOBOTO
JBIKeHUs dyactull rasa. [llkana temmeparyp
KenbBuHa

VpaBnenue Knaneiipona — Menpaeneesa.
3akoH /lanbTOHA

3.1.8

3.1.9

T"azoBbIC 3aKOHBI. N3onporeccer B
HACaTbHOM rase c MOCTOSTHHBEIM
KOJINYECTBOM BEIICCTBA: n30TepMa,
n30x0pa, n3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,
6apomeTp

3.1.10

[IpakTuyeckue padotel. M3mepeHne macchbl



3.2

3.3

321

BO3/yXa B KJIACCHOM KOMHATE.

Uccnenosanue 3aBUCUMOCTU MEXKTY
rapamMeTpamMu  COCTOSIHUSL — Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamuueckas cucremMa. BHyTpeHHss
SHEPTUsl TEPMOJUHAMUYECKONW CHUCTEMBI U
CrocoObl €€ N3MEHEHHUS

3.2.2

Komnuectso TEILIOTHI u pabora.
Buyrpennss DHEPrUs OJIHOATOMHOT'0
HJ1€aIbHOrO Ta3a

3.2.3

Bunsl Temnonepenauu: TEmIONPOBOIHOCTS,
KOHBEKLIMs, H3IydeHue. TemnoémkocTs
Tena. YjenbHas TEIIOEMKOCTb BELIECTBA.
Pacuér KOJIM4Y€CTBA TEIUIOTEI IpH
Terionepeaye

3.2.4

3.25

IlepBsiit 3aKOH TEPMOJUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOAUHAMUKHU K U30IIPOLECCAM.
I'paduueckas nHTEpIIpeTaIis pabOTHI ra3za

TennoBble MamuHbl. [IpUHIMIIBI AEHCTBUS
TEIUIOBBIX MAaIIIKH. [IpeobpazoBanms
SHEPTUH B TEIIOBEIX MalldHax.
Koaddurnuent nonesnoro aeicTeus (manee
— KII[) rermosoit mamuuel. Hukn Kapuo u
ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpaTtumocTs mpolieccoB B MPUPOJE.
TennoBple  ABUTATENH.  ODKOJIOTHYECKHE
MPOOJIEMBI TETNIOIHEPTETUKH

3.2.7

TexHuueckue  yCTpOWCTBA:  JBHUIaTellb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWIBHUK, KOHAUIMOHED

3.2.8

IIpaxkTrueckue paboTHI. H3mepenune
YAEIbHON TEITUIOEMKOCTH

AT'PETATHBIE COCTOSHNUA BEILECBA. ®A30BbBIE

ITEPEXO/IbI

331

3.3.2

3.3.3

[Tapoo6pazoBanue u KOHCHCAIIHSsI.
Hcnapenne m kuneHue. YenbHas TEMIOTa
napooOpa3oBaHMUsL. 3aBHCHMOCTh
TEMITEPaTypbl KUTIEHUS OT JaBJICHUS

AOCOIIOTHAS U OTHOCHUTENIbHAS BIIAXKHOCTD
BOo3ayxa. HackllenHslil map

Teépmoe Teno. Kpucramnmyeckue u
amMmopdHble Tena. AHH30TPOIHUS CBOWCTB
KpucCTaljioB. }KI/I)IKI/IG KpucTaJlibl.
CoBpeMeHHbIE MaTepHaIIbl



4.1

4.2

3.34
3.3.5

3.3.6

[InaBnenune w kpucrayudzauus. Y aelbHas
TertoTa miasieHus. Cyomumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuueckue yCTpOWCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETpP, TEXHOJOTUHU
MOJIyYE€HHUsI COBPEMEHHBIX MaTepuajoB, B
TOM qucIie HaHOMAaTEpHaJIOB, u
HaHOTEXHOJIOTUU

3.3.7

411

[IpakTrueckue paboTHI. H3zmepenne
BJIQ)KHOCTH BO3/1yXa

OJIEKTPOAMTHAMUKA
OJIEKTPOCTATHUKA

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.
JIBa BU1a DIIEKTPHYECKHX 3apsi/IOB

412
413

[IpoBoaHUKH, JUBJIEKTPUKH u
MOJYTPOBOIHUKH

3aKoH COXpPaHCHHA DJICKTPHICCKOI'O 3apAaaa

4.1.4

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

415

4.1.6

Onexrpuueckoe none. HanpsxkénHocTh
3JIEKTPUYECKOIO T1OJIA. [TpuHupnn
cynepno3uuyu. JIMHMM  HanpsKEHHOCTH
NEKTPUYECKOTO ITOJIS

PabGora cun 2JIEKTPOCTATUYSCKOTO  TIOJIS.
Ilorennuan. Pa3HocTh HOTEHIINAIOB

4.1.7

[IpOBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM nosie.  Jluanekrpuueckas
MIPOHUIIAEMOCTh

4.1.8

4.1.9

ONeKTPOEMKOCTD. Konpnencarop.
ONEeKTPOEMKOCTh IJIOCKOIO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCcaTopa

TexHUYecKne yCTpPOMCTBA:  IIEKTPOCKOIL,
JJIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa,
3a3€MJICHHE JIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

IIpaxkTrueckue paboTHI. N3mepenue
INEKTPOEMKOCTH KOHIECHCATOPa

NOCTOSHHBIN SJIEKTPUYECKU TOK. TOKU B PA3JINYHbBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. VICTOYHMKHM TOKAa.
Cuna toka. ITocTOSHHBIN TOK

422 Hamnpsprenune. 3akon Oma a1 ygacTka 1enu

423 DIJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE
COMPOTHUBIICHNE BEILIECTBA

424 IlocnegoBarennHOE, napajuieiabHoe,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB




4.2.5
4.2.6

4.2.7

4.2.8

PaGora »snexkrpuyeckoro Toka. 3aKoOH
Jxoyna — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBwkymas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA
Toka. 3akoH Oma Il TIOJIHOW (3aMKHYTOM )
anekTpudeckoi nenu. KopoTkoe 3amMplkanue

OneKTpoHHas  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBHCHUMOCTb CONPOTUBIICHUS
METaJIJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

4.2.9

4.2.10

DJIEKTpUYECKUH TOK B Bakyyme. CBoiicTBa
3JEKTPOHHBIX MTyYKOB

[TonyripoBoAHUKHU. CobcTBeHHAS u
pUMecHast POBOIUMOCTb
MOJTYTIPOBOTHUKOB. CaolicTBa p-n
nepexoza. [loaynpoBoJHUKOBBIE PHOOPHI

4211

ONEKTpUYECKH TOK B  DJIEKTPOJIMUTAX.
DNEeKTPOIUTUYECKAS JIUCCOLIMAIIHS.
DIeKTponn3

4.2.12

4.2.13

4.2.14

DNEeKTPUUECKHUI TOK B razax.
CaMOCTOSTENIFHBIM U HECaMOCTOSITEILHBIN
paspsn. Paznuunbie THIIBI
CaMOCTOATEJIBHOTO  paspsiga.  MoJHuSL.
IIna3ma

TexHudeckue  yCTpOMCTBA:  aMmIepMETp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
JJIEKTPOHATPEBATEIIBHBIC npuOopHI,
IJIEKTPOOCBETUTEIIbHBIE npuoopHl,
TEPMOMETP CONPOTHUBJIEHMS, BaKyyMHBIH
MO, TEPMHUCTOPbl U (HOTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIH 1MOJI, TaJlbBaHUKA

[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.
N3mepenune 3JIC UCTOYHMKA TOKa M €ro
BHYTpEHHEro conportuieHus. Habmonenue
IEKTPOIH3a

11 KJIACC

Kon
pa3jiena
4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMeHTHbI COAEPKAHUS

DJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKONA

43.1

IlocTosiHHEIE MAarHuThI.
B3aI/IMO}IeI>'ICTBI/Ie IIOCTOSITHHBIX MarHuToB




5.1

4.3.2

MaruauTtHoe mosie. BexkTop MarHMTHOM
uHayKuud. [IpuHIMO  cyneprno3uiuu.
Jluaun marouTHOM MHAYKuuH. KaptunHa
JUHUM MArHUTHOM HHAYKIUU  TOJIS
ITOCTOSTHHBIX MarHUTOB

4.3.3

43.4

4.3.5

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
Kapruaa  auHMH  1Ons  JIIMHHOTO
IPSIMOr0 IMPOBOAHMKA M 3aMKHYTOI'O
KOJIBLIEBOTO IPOBOJHUKA, KAaTYIIKH C
TOKOM. OneIT Opcrena.
B3anmoznencTere MpoBOJHUKOB C TOKOM

Cuna Amnepa, e€ MOayJb U
HarpaBJieHUE

Cuna  Jlopenma, €€ Moaynbp H
HamnpabyieHue. J[BrkeHue 3apsiKeHHOU
YacCTUIbI B OJHOPOJHOM MAarHUTHOM
nosie. Pabota critel Jlopenna

4.3.6

SIBnenue 3HeKTp0MaFHHTHOﬁ HHAYKIIUU

4.3.7

ITotok BCKTOpa MardHuTHOM HHAYKIIUU

4.3.8

4.3.9

4.3.10
4311

4C MHIYKIHH. 3aKoH
3JIEKTPOMAarHuTHOM nHAyKuuu Papanest

Buxpepoe snektpuueckoe mnoise. IJC
UHAYKLIUHA B MPOBOJHUKE, JBHKYILEMCS
IIOCTYNATEIbHO B OJTHOPOJTHOM
MarHUTHOM I10J1€

[IpaBuiio Jlenna

NHAYKTUBHOCT. SIBnenune
camonHaykiuu. 9J1C caMonHaAyKIun

4.3.12
4.3.13

4.3.14

4.3.15

3Hepl"I/I${ MAarauTHOIrO IIOJId KaTyIIKH C
TOKOM

DNEKTPOMArHUTHOE TT0JIe

TexHudeckne yCTpPOMCTBA: IOCTOSTHHBIE
MAarHuTBhl, JJIEKTPOMArHUTHI,
JIIEKTPOJIBUTATEIb, YCKOPHTEIH
JJIEMEHTAPHBIX YaCTHLl, WHIAYKIMOHHAS
re4b

[Ipaktuueckne  pabotel.  M3ydyenue
MarHUTHOTO TMOJS KaTyHIIKd C TOKOM.
HccnenoBanue nelCTBUS MOCTOSHHOTO
MarHura Ha  paMKy C  TOKOM.
Hccnenosanue ABJICHUS
3NEKTPOMArHUTHOM MHIYKIINH

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U 3JIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.11

Konebarenpnasts cucrema. CBoOOIHEBIE
kojebanus. ['apMoHnYecKue KoIeOaHus.
[Tepwion, wacrorta, ammumtyna u ¢asa




5.2

KOJIeOaHu

5.12

5.1.3

[IpyxuHHBII MAasITHUK.
MaremaTryecKuii MasiTHUK

YpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
Kunematnueckoe W JTHHAMUYECKOE
OIMCaHue KOoJeOaTeIbHOTO IBHKEHUS

5.14

[IpeBpamenue SHEPTHH npu
rapMoOHMYeCKnX  KonebOaHusix. CBs3b
AMIUTATY/IbI KoJIeOanuit UCXOIHOU
BEJIMYUHBI C aMIUTUTYyJlaMH KoJieOaHuM
e€ CKOPOCTH U YCKOPCHHUSI

5.15

5.16

Konebarenpubiii  koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoJieOaHus B
UJICTBHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHHYECKUMU H
AJIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU.
®opmyna Tomcona

3aKoH COXpPaHEHUS  DHEPruu B
UJIealIbHOM KOJIe0ATEIbHOM KOHTYpe

5.1.7

5.18

5.1.9

5.1.10

5.1.11

5.1.12

BoinyxxneHusie MeXaHUYECKHUE
koneOanusi. Pesonanc. Pesonancuas
KpHUBas. BoinyxaeHubie
SHGKTPOMB.FHI/ITHI)IG KOJI€63,HI/I$I.

[lepemennbiii  TOok. CHHYyCOMIAIbHBIN
IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE u JIeHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA M HAMPSHKEHUS

Tpancdopmarop. [IpounsBoxacTso,
nepegayda u notpelieHue
JIEKTPUIECKON DHEPIUu.
OKOJIOTHYECKHE PHUCKH npu
MIPOU3BOJICTBE JJIEKTPUUYECKON HHEPIHH.
Kynerypa HCIIOJIb30BAHNUS
3JIEKTPOIHEPTUHU B MOBCEHEBHOMN KU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JTUHUHU
JNIeKTpornepenay

[Ipaktuueckue pabotsl. HccnenoBanue
3aBUCHUMOCTH nepuozaa MaJbIxX
KojeOaHui Tpy3a Ha HUTH OT JJIMHBI
HUTH U Maccel rpys3a. MccienoBanue
MIEPEeMEHHOT0  TOKa B  LENU U3
MIOCJIEZI0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UcTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepmon. CkopocThb




5.3

5.2.2

pacnpocTpaHeHuss M JJWHA  BOJIHBL
[Tonepeunbie U TPOIOJIbHBIEC BOJIHBI

Wntepdepentss u  audpakius

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'pomkocTb
3ByKa. Beicora ToHa. TemOp 3Byka

524

5.25

5.2.6

5.2.7

5.2.8

531

DJEKTPOMArHUTHBIE BOJHBI. Y CJIIOBHS
M3ITy4eHUs] DIIEKTPOMATHUTHBIX  BOJH.
B3anmnuast opuenTanus BektopoB E, B u
U B JICKTPOMArHUTHOM BOJTHE B BaKyyMe

CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, MIpeIOMIICHUE,
MOJIsIpU3aLUs, T paxms,
uHTepDepeHIus. CKopocCTh
ANEKTPOMArHUTHBIX BOJIH

[lIkana  2IEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne 2eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[TpuHIMITBI pagOCBI3U U TEJICBUICHUS.
Pannonokanms. DJIEKTPOMArHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl
Texauueckue yCTpOICTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBasl TMArHOCTUKA B TEXHUKE
U MEIUIIMHE, pajap, PaguoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-
1eJb

OIITUKA

[IpsimonuHeitHoe pacnpocTpaHeHHne
CBETa B OHOPOAHOM cpene. JIyd ceera

5.3.2

Otpaxkenue cBeTa. 3aKOHBI OTPAKECHHUS
cera. [lloctpoenne wm300pakeHMii B
ILUIOCKOM 3€pKalie

5.3.3

[penomienue cBera. 3aKOHBI TPEIOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areib
pEeTOMIICHUS

5.34

535

Iomuoe BHYTPEHHEE OTpaKEHHE.
IIpenenbubiii yroma IIOJIHOT'O
BHYTPEHHETO OTPAKEHUS

Hucrnepcuss cBeta. CI0XHBI CcOCTaB
Oenoro cBera. I{per

5.3.6

CoOuparonue U paccerBaroOIUe JTHUH3BI.
Tonkas nuH3a. OKyCHOE PACCTOSHUE U
ONTUYECKAsl CWJIa TOHKOW  JIMH3BI.
[TocTpoenune M300paxeHui B
COOMpAIOIINX U PACCEHBAIOIIUX JIMH3AX.
dopmysia TOHKON JIMH3BI. Y BEIWYEHHUE,




aBaeMoOe€ JUH30H1

5.3.7

5.3.8

[Ipenenbr MIPUMEHUMOCTH
reOMETPUYECKON ONTUKHU

HNurepdepennus cBera. KorepeHTHbIE
WCTOYHUKUA.  YCIOBUS  HAOIIOJACHUS
MaKCHUMYMOB u MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpaknus cera. JudpaxknuonHas
pemérka. Ycnosue HaOII0IeHUS
TJIABHBIX MaKCHUMYMOB TIpH  ITaJICHUU
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckue yCcTpOWCTBA: OYKH, JIyIIa,
¢doroanmapar, MPOESKINOHHBINA ammapar,
MHKPOCKOI,  TEJIECKOH,  BOJOKOHHAsS
onTuka, AudpaknuoOHHAs — peméTKa,
HOJISIPOH T

5.3.12

[Ipaktrueckue pabotel. M3Mepenue
IIOKa3aTens MIPEIOMIICHUS.
HccnenoBanue cBONCTB M300pa’keHUN B
nuH3ax. Habmonenue nucnepcun cBera

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBApUAHTHOCTH
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,
MIPUHLIMII OTHOCUTENIBHOCTH DMHILITENHA

6.2

OTHOCUTENBHOCTh  OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHH U COKpalllCHHE
JUINHBI

6.3

6.4

DHeprus W UMOYIbC  CBOOOIHOU
YaCTHUIIBI

CBs13p Macchl ¢ SHEpruend U UMIYJIbCOM

CBOOOMHON 4YaCTHIBI. DHEPrus MOKOA
CcBOOOIHON Y4aCTHIIEI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

711

®oronbl. ®opmyna Ilmanka cBsa3u
SHeprud (GOTOHA C €ro YacTOTOM.
DHeprust 1 UMITYJIbC POTOHA

7.12

OTkpeiTHE u UCCIIeIOBaHNe
¢dotordpdexra. Onbitel A.I'. CTonerona.
3akoHb! poTo3ddexra

7.1.3

YpaBHeHue DOHHIITENHA s
dbotoddpdexkra. «KpacHas  rpaHUIA»




7.2

7.3

dhoTodrddexra

7.14

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.15

7.1.6

7.2.1

XHUMHUYECKOE IENICTBUE CBETA

TexHuueckue YCTPOMCTBA:
(dboTosmeMeHT, (HOTOMATUNK, COTHEUHAS
Oarapesi, CBETOIHO]T

CTPOEHUME ATOMA

Mopens atoma TomcoHa. OMBITEI
Pezepdopaa no uccnenoBanuto
cTpoenus aroma. [Inanerapnast Mmojenb
aroMma

7.2.2

[Tocrynater  bopa.  U3nydenwe wu
noryiomenue (GoTOHOB TpU Tepexoje
aToMa C OJIHOTO YPOBHSI SHEPruu Ha
npyroii. Buael  cnektpoB.  CrekTp
YpPOBHEI 3HEpPruu aToMa BOJA0poOa

7.2.3

BonnoBeie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynspHo-BOITHOBOM
nyanu3M. Jludpakius 3JIeKTPOHOB Ha
KpUcCTaJlIax

7.24

CnoHraHHOe u BBIHYKJICHHOE
WU3JIy4YCeHHE. YCTPOHMCTBO W NIPUHLHI
paboThl 1a3epa

7.2.5

Texunyeckue YCTpOUCTBA:
CHEKTPaJIbHBIM aHaJIN3 (CHEKTPOCKOM),
na3ep, KBAaHTOBBIH KOMIIBIOTED

7.2.6

7.3.1

[Ipaktrueckue paboTel. HabmroneHue
JMHENYaTOro CreKkTpa

ATOMHOE AJ1PO

Metonpl HaONMIOIEHUST M PErucTpalnuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paaroakTUBHOTO u3nyueHus. CBolcTBa
anbpa-, Oera-, raMma-u3I1y4eHHus.
BrusHMEe pagrioaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

7.3.3

7.3.4

OTkpelTHE TPOTOHA M  HEUTpPOHA.
Hyxnonnas monens siapa ['eiizendepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio
anpa. M3oromnsl

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIN  Oera-pacmaa. [amma-
HU3ydeHHE. 3aKOH  PaJuOaKTHBHOIO
pacnaga

7.3.5

DHeprusi CBSI3M HYKJIOHOB B  fJIpe.
Snepubie cunbl. JledekT Macchl siapa




7.3.6

7.3.7

Snepubie peakuuu. JlereHue U CUHTE3
sanep

SAnepusii  peaktop.  TepMosiaepHsii
cuHre3. I[Ipobimembl U IEpCHEKTHBBI
SIEPHOM  SHEPreTUKU. KOJOTHYECKUE
ACIIEKTBI IIEPHON SHEPTETUKH

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

DOneMeHTapHble 4YacTullbl.  OTKpbITHE
MO3UTPOHA. DyHIaMEeHTAIbHBIE
B3aUMOJEHCTBUSA

TexHudeckue yCTpOMCTBA: JO3UMETP,
kamepa BuibcoHa, slepHBIA peakTop,
aTomMHast 6omba

[TpakTnueckue padotel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM
¢dororpadusim)

OJIEMEHTbBI ACTPOOU3NKIN
Bun 3Bé3nnoro neba. Co3sesnus, sipkue
3BE31bl,  IUIAHETBl, WX  BHAUMOE
IBHKCHUE

Conneynas cucreMa. IlimaHeTsl 3eMHOI
prTIHI)I. HJIaHeTI)I-FI/IFaHTI)I nu nux
CITyTHHKH, KapJIMKOBBIC [JIAHETHL.
Mausie Tesa CoJIHEUHOH CUCTEMBI

Coname, d¢orocdhepa u armocdepa.
ConHeyHasi akTUBHOCTb

8.4

Hcrounuk sueprun CoJiHIla U 3BE3]T

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTD, PAJNYC, TEMIIEPATypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPAIBHBIA KJIACC — CBETUMOCTBY.
3BE31pl TVIABHOM IOCJIEAOBATEIBHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY IS
3BE3/1 ITIaBHOM MOCJIE0BATEIIBHOCTU

8.6

8.7

8.8

8.9

Buyrpennee CTpOCHHE 3BE3 L.
CoBpemeHHbIE IIPEICTABIICHUS 0
MIPOUCXOXKIAEHNN M dBomouu  CosHIa 1
3BE3/1. DTaIbl JKU3HU 3BE3]T

Mineynsiii Ilyre — Hama ['amakTuka.
CnupanbHas  cTpykrypa ['amaktuku,
pacmpeneneHue 3BE3N, Tasa W IIBLIN.
[lonoxenne u paBwxenue ConHua B
lanaktuxe. Ilmockas u cdepuyeckas
HOJICUCTEMBI I allaKTUKH

Tunsl ranaktuk. PaguoramakTuku u
KBazapbl. UYEpHBIE [IBIPBI B sApax
TAITAKTUK

Bcenennas. Pacmmpenue BcenenHoil.




3akon Xa00ma. Paz0eranue ramakTuK.
Bospact u paguyc BceneHHo#, Teopus
bonbmioro B3pbiBa. Mogenb «ropsueit
Bcenennoi». PennkroBoe usinyuenue

MacmTabHast cTpykTypa BceneHnHoii.

8.10 MeraranakTuka. Hepeménnnie
poOIEeMBbl ACTPOHOMUU

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» ®usuka. 10 knace. Maxumes I'.4., byxosues b.b., Corckuit H.H.; mon pegakuuei
[MapdentreBoit H.A. Akironeproe obmectBo «M3narensctBo «IIpocBemenue» 2025 .
» ®usuka. 11 knace. Mskumes I'.51., byxoBues b.b., Yapyrun B.M.; nox pegakiuei
[MapdentreBoit H.A. Akioneproe obmectBo «M3narensctBo «lIpocBemmenue» 2025 .

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA

®dwusuka : 10—11 k1. : mOypod. ImIaHuPOBaHUE: TOCOOHE

JUTst yautenei oomeoOpa3oBat. opranuzanuit/ B. @. [lunos. 2022 r

®msuka. 11 xknacc. CamocTosiTennbHBIE M KOHTPONbHBIE paboThl. JI.A. Kupuk. M:- Unekca
—M. : [Ipocsemienne,2023 r

®wusuka. 10 knacc. CamocTosTeNNbHBIE M KOHTPOJIbHBIE paboTh - Eprotkun E.C. n3n. M:
[Ipocsemenue, 2021 r

Owmsuka. 10 knacc. CamocTosTeNnbHBIE M KOHTPONbHBIE padoThl. JI.A. Kupuk. M:- NUnekca
®usuka. 3amaunuk 10-11xkm. /A. IT PeimkeBuu. M.: Jlpoda ,2022 ¢

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HHTEPHET

https://mounypoxu.pd/?ysclid=mpz2rfzdgc546004934

ouonmoreka [IOK




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147382
Bnaneney Mamannosa BaneHTuHa MBaHoBHa
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