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NOACHUTEJBHASA 3AIIUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEro 00IIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DT'OC COOQO, a takke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHIICTILUY TperogaBanus yueoHoro npeamera «dusnkay B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh peaTu3allii MEKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepensiorcs
OCHOBHBIC IeJTH W3Yy4YeHHs (M3MKU HAa YPOBHE CPEIHETO O0IIero oOpa3oBaHMs, TUIAHUPYEMBIC
pe3ynbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METAIIpeIMETHBIC, IPEeMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpPYEMbIE PE3yNbTaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MPEAMETHBIC PE3YJIBTATHI 110 TOAaM OOYyUEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwus..

®u3rKa Kak HayKa 0 HauOoJjee OOIMIMX 3aKOHAX MPUPO/IbL, BEICTYIAS B KAUeCTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc GU3HKM — CHCTEMOOOpA3YIOIIUN [l €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBICHUMN, U3y4aeMBbIX
XuMmHel, ouonoruei, pusmdeckort reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHrne GU3NUEeCKUX 3HAHUK OTIPEIeTIIeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TOJYyYEHHUS HOBBIX MaTepHallOB C
3a/ITaHHBIMHA CBOMCTBAMH U Apyrux. 3yuenue ¢pu3nKku BHOCUT OCHOBHOM BKJIAJ B pOPMUPOBAHNUE
€CTeCTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcs, B (GopMHUpoOBaHHE YMEHUN MNPUMEHSTh
Hay4HBIA METO/I MIO3HAHUS TIPH BBHIMOJIHEHUH UMHU YUEOHBIX UCCIICTOBAHUI.

B ocHOBY kypca (pu3uku 115 ypoBHS CpeIHEro O0IIero 00pa30oBaHUsl MOJOKEH P UACH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIIOUAET KaK BOMPOCH! KJIACCHUECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIseTcss (OpPMHUPOBAHWE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHnuana Gu3n4eckoi HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peann3yercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM palliOHAIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
SBIISIOTCS (U3MUecKue Teopuu ((HOpMHUPOBAHHME MPEACTABICHHH O CTPYKTYpe MOCTPOCHHS
dbusnyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PM3UKU peau3yercs MPeke BCEro 3a CuéT
OpraHHu3aIi YKCIEPUMEHTATBHON JeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOPHBIX pabOT, KOTOpPhIE B Mporpamme 1o (usnke oObEIUHEHBI B OOIIMNA CITMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHaleHHus Kabuneta Gusuku. [Ipu sTom
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TOCTAaHOBKY ONBITOB IO IIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE PUMEHATH H3y4YeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaK UM HMHTETPUPYsS 3HAaHUA U3 Pa3HbIX pa3fenoB. JlJis KadyecTBEHHBIX 3a/lad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTCKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUeckoW MOJenu A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yuyeOHOTro mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyIOBaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3uKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHHE.
JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECTIEUYMBACT TMOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHHE A YYEHHMUYECKUX IMPaKTHUECKUX paboT GopMmHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (dopMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAyyHOM MeETOAe TMO3HaHUS U (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCTIOIb30BAHUEM (PU3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.



JlocTiokeHre 3TUX Ieied oOecreyrBaeTcs pPelIeHHeM CIEAYIONIMX 3ajad B Ipolecce
M3YYeHUS Kypca (GU3UKU Ha YPOBHE CPEIHETrO O0IIero 00pa30BaHuUs:

npruoOpeTeHne CUCTEMBbI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

dopMHupoBaHHE YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHMUA JJs  OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pPa3IMYHBIX 33734 C SBHO 3aJaHHON (huU3HYecKoi
MO/JIeJIbI0, 3a/1a4, TIOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHne PU3NIECKOM MOIeNH,
aJICKBaTHOW YCJIOBUAM 3a]1a4U;

NOHMMaHuE (PU3MUYECKMX OCHOB M NPUHIMIIOB JCUCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHaIW3a W  HUHTEpOpeTanud  HHQOpPMAIHMH,  OMNpeesIeHUs
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yibTaTa;

CO3JJaHUE YCIIOBUM I Pa3BUTHS YMEHHM IPOEKTHO-UCCIIEN0BATEIBCKONW, TBOPUYECKOU
JIeATEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mnke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BHIOOp MpPOBEACHUS J1a0OpPaTOpHBIX paboT H
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIpOLECCE TIO3HAHUS PUPOIbL. DKCIIEPUMEHT B (hr3HKe.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto (us3uku B (OPMHPOBAHUM COBPEMEHHON HAay4yHOW KapTHHBI MHpPa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHUTEIBHOCTh MEXaHMuecKoro mBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOE NBIXKeHHUe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
ITOCTOSIHHOW 10 MOZYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEMHAs1 CKOpOCTh. Ilepruon u yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHHuueckre yCcTporucTBa U MPAKTUYECKOE IIPUMEHEHUE: CIIUAOMETP, ABUKEHUE CHAPSAIOB,
LEIIHBIE U PEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mojenb cucTeMBbl OTCUETA, MILTIOCTPALMs KHHEMATUYECKUX XapPaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmtoenue nmkeHus Tena, OpoieHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHUS] MEXY ITYTAMHM, IPOUICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHbIE
paBHBIE NPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHHMHM C HAYaJIbHOM CKOPOCTBHIO,
PaBHOM HYITIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOImEeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpnanbHbIEe CUCTEMBI
OTCYETA.

Macca Ttema. Cwmma. Ilpunmun cynepnosunuu cui. Btopoit 3akon HeloTona mist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.



3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUsSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TIPU
JBUKCHHUHM TeNa B )KUIAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIIBI OTHOCUTEIBHO OCH BpateHus. [1inedo cuibl. Y ciioBus paBHOBECHS TBEPAOIO
Tena.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEIl.

Bropoii 3akon HeroTona.

H3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE JBUKEHHE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONM TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKON JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpruu Tena Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.



Paszne 3. Mouiekyasipaasi pusuka ¥ TepMOJAMHAMHMKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BICHEHUE CBOIMCTB BellleCTBAa HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [lIkana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: H30TEPMa, HM30X0pa,
nzobapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHMI.

OmnbiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopenb onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COocy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprus TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJEAIBHOTO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKLNS, U3Ty4CHHE. Y AeiIbHAsA
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TerioBeie MamuHbL. [IpuHIUIIEL [EeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruoBbIX MamnHax. Koadduuuent nonesnoro neiicrsus tennoBoil mamunsl. [{uka Kapho u ero
KO3 (UILIUEHT MOJIE3HOr0 AEHCTBUS. DKOJIOTMUECKHUEe TPOOIEMbI TEIJI0IHEPTEeTHKU.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM C3KAaTOT0 BO3/yXa, HarpeBaHue 3(hrpa B JIaTyHHOU TPYOKe MyTEM TpeHUs
(BUICOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOMHBI, IBUTATEIIsE BHYTPEHHET0 CrOPaHUs, peaKTUBHOTO JABUTaTEIs.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi



N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KoHAeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U OTHOCUTENIbHAS
BJIQKHOCTh BO3/ayXa. HacelmeHHbli map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lmaBmeHune u Kpuctammzauus. Y AelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHHUA COBPEMEHHBIX MaTCpHUaAIOB, B TOM YHCJIIEC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEITHFHON BIQKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa 2JIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue  3apsnoB.  3akoH Kynona. TodeuHslli  2JIEKTpUYECKH  3apsi.
Onektpuueckoe mnose. HanpskéHHocTh 3nekTpuuyeckoro mnois. IlpuHuun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nois. [lorennunan. Pasnocts norennuanos. [IpoBoaauku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. JIudnekTpudeckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHUuyeckue yCTpoilcTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IUIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DNeKTpOoABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemu. KopoTkoe 3aMbIkaHMe.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUSA. DIIEKTPOIIU3.

DJNIeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHHKHA TOKA, DJEKTPOHArPEBaTEeNbHBIE MPHOOPHI, 3SIEKTPOOCBETUTENIBHBIE TMPHOOPEI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
[OJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOLIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMemaHHOe COEIUHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

M ckpoBo# pa3psg M NPOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHue aIeKTpoABHIKYILEN CHIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGnronenue snextponusa.

Me:xknpenameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIeCTBISETCS C Y4YETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBsI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO MO3HAHMUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TMHeHHas GyHKIM, mapabona, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPbl M MX MPOEKIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.
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buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoze, nuddysus, ocMoc, TEIIooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEINIOBOE PABHOBECHUE), IIEKTPUUECKHUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAS IUCCOLIUALIMS, TaJlbBAHUKA.

l'eocpaghus: BARXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHNUE IBUKEHUH C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3€MJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
BekTop maruutHOM MHAyKUMU. [IpuHIMN cynepno3uliuy MarHUTHBIX NOJIed. JIMHUKM MarHUTHOM
uHayknud. Kaptuna muHui MarHUTHOW MHYKIIUHU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHUA MHAYKIMU MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. B3anmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MoAynb M HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6ora cumnsl JlopeHiia.

SIBneHue HNEeKTpOMArHUTHOM WHAYKIMHU. [[OTOK BekTOpa MarHUTHOM WHIYKLHUH.
DNEeKTPOABMKYIIAs CUJIa MHIYKIIMU. 3aKOH 2JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe snekTpuueckoe Moje. DNEKTPOJABMXKYIIas CUila HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TI0JI€.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBUIKYINAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEINN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.



11

3aBUCUMOCTh 3JICKTPOJBMKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOIO
MOTOKA.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydyeHre MarHUTHOTO TIOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS 2JIIEKTPOMArHUTHOM MHIAYKIIUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUmMHble KOJ1€O0AHU

Konebarenbnass cucrema. CBoOogHbIe MexaHMUYecKHe KojeOaHus. [‘apMoHMuYeckue
kosebanus. Ilepumon, wactora, amrummryna U ¢aza kosnebaHuil. IIpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuii. [IpeBpaiiienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJIeOATeIbHOM  KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMU U 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeTbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromUX KojeOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIICHUE SIEKTPUUECKOW IHEPTHUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUsA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHHueckne yCTpOiCTBA M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cUCTeMbI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mosienb TUHUY 3IIEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCMMOCTHU NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMeHHOr0 TOKa B IeNM W3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, yciI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
u januHa BosHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Jy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosiHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpelloMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paqnoCBA3U U TeneBuaeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMpPEIOMIICHHE,
noJspu3aus, Tudpakuus, tHTepdHepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHoe pacpoOCTpaHEeHUE CBETA B OAHOPOIHON cperie.
JIyu cBera. ToYEUHBIM UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yros IOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L{per.

Cobupatoniue W pacceuBaronive JHUH3bL. ToHKas JuH3a. DOKYyCHOE paccTosHuE U
ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHune n3odpakeHuil B cOOMparOUX U pacCEenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHTepdepeninus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpakmus cBera. [JudpakinuonHas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PAKLMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOe pacHpocTpaHEeHUe, OTpakeHHWE U MpejoMiieHHe cBera. OnTuueckue
pUOOPHI.

[TonHOE BHYTpeHHee oTpakeHne. MoJienb CBETOBOIa.
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HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

HabGnronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.
[TomydyeHue cnekTpa ¢ TOMOUIBI0 TU(PPAKITMOHHONW PEIIETKH.
HaOGnronenue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMICHUS CTEKJIA.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.
Habnonenue qucnepcuu cera.

Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyme, [PUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPruu GOTOHA C €ro YaCTOTOW. DHEPrusi U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gporordpdexra. «KpacHas rpanuna» gorosdexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoIiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
mojens atoMa. Iloctynatel bopa. M3nyyenue u nornomeHue GOTOHOB MpHU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOAOPO/IA.

BonnoBssle cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPAIbHBIA aHaJIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue inHelvaTbIX ClIeKTPOB U3JIyUEHUS.
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Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue MMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTb CTPOCHUS siApa. OTKpBITHE PaHOAKTUBHOCTH.
OmnsiThl Pesepdopaa o onpeneneHnio cocraBa paaunoakTHBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydyeHus. BiausHue paJuoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HyknonHas monens siipa ['eitzen6epra—Banenko. 3apsia
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SAnepHele peakuuu. [lenenne u cUHTE3 A1€p.

SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTUBBI  SAIEPHOM
JHEPreTUKU. DKOJIOIMYECKUE aCIEKThI IACPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EquHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M IPAKTHUECKOE NPUMEHEHHE: IT03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BuTUs actpoHomuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYECHUE AaCTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKCHHE.

ConneyHas cucrema.

Connue. Conneuynass axktuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHbIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MIOCJIEAOBATENbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMpPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nmwkenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, ianet, Mneunoro Ilyrtu.

O0o0marniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
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HAyYHOH KapTHHE MHpa, pOib (PHU3MYECKOH TeopuH B (OPMUPOBAHHMU MPEACTABICHUH O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O MIPUPOJIE.

MesxknpeamMeTHbIe CBSI3H

N3ydyenne xypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢ y4&Tom
COJepKATEIBHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTWKH, OHWOJOTHH, XHUMHH,
reorpauy U TEXHOJIOTHH.

Medcnpeomemnvle nousamusi, CBS3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO IO3HAHMSL:
SBJICHUE, HAay4HBIH (aKT, Tunoresa, (U3MUECKas BENIWYMHA, 33aKOH, TEOpHs, HaOJIIOIEHHE,
HKCIIEPUMEHT, MOJICJINPOBAHUE, MOAIENb, H3MEPEHUE.

Mamemamuxa: pemieHne CUCTEMBI ypaBHEHHH, TPUTOHOMETpUYECKUE (DYHKIUH: CHHYC,
KOCHHYC, TaHT'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOEKIMN HAa OCH KOOPJAWHAT, CIOKCHHE BEKTOPOB, IPOM3BOJIHBIC AJIEMEHTApHBIX (PYHKUHUH,
NPU3HAKH TOJ00HS TPEYTOJIbHUKOB, OTPEACTICHNE TUIOMIAIN TUIOCKUX GUTYp B 00BEMa Tell.

Buonozua: snextpudeckue sIBICHNS B )KUBOW MPUPOJIE, KOJIeOATEIbHbIE IBUKECHHS B )KHBOM
NPUPOJIE, OTNITUYECKHUE SIBICHUS B )KUBOW NPUPOJE, NICHCTBHE PaJUalliy Ha KUBBIE OPTaHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KpPHCTAUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3AJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, MIPEACKA3aHNE 3EMIICTPSICEHUII.

Texnonozcusa: TUHUM 3JIEKTpOIIEpeay, TeHEPaTOp MEPEeMEHHOTO TOKa, 3JIEKTPOIBUTATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNnpHUEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIMOHHBII anmapar, BOJIOKOHHAsI ONITHKA, COJIHEYHas Oarapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «@Du3MKa» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCHUMCKOro  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3UMLMU O0ydYarollerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

INPUHITHE TPAJUIHMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHOM OpraHu3aluu;

YMEHHME B3aUMOJECWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIOCOOHOCTh OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PELICHUs, ODUEHTUPYSCh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JAESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHaIbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uMKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied npodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHME TIJIOOAJBFHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

MJIAHUPOBAHUE U OCYIIECTBIIEHUE IECTBUM B OKPYXKAIOIIEH CpeJie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
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pacIIMpeHHe OIbITa JICATEIBHOCTH OSKOJIOTMYSCKOM HAmpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (pru3mKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCe M3YUCHHS (DU3UKU
OCYIIIECTBIIATH IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JICATSIIBHOCTh MHINBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIbHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LEISAM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUSAMH W MeToAamMH (pu3mveckoin
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHU 3a/1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI I JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOM JCSITEIILHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBINA OIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJydeHUs WHOOpMAIMu (GU3HUECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMATHU3alUI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;
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OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToM
Ha3Ha4YeHUs THGOPMAIUH U LIEIIeBON ayAUTOPUHU, BHIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3alliH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH J1EATEIBHOCTH;

pacrio3HaBaTh NPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHANBUYalbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIHWHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEIEIATh POJIM ¢ Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3ULMUHU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIBHYIO JESATENIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUsS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBIMOJIHEHUS] TMPAKTUYECKOM paboThl ¢ y4YETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JienaThb OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBII OIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;
BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICJIUTENBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;
UCIIO0JIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;
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NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAIU3E PE3YJIbTATOB JACATEIbHOCTH;

NpUHUMATh ce0s1, MOHUMasi CBOM HEJIOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MPH aHAIU3E PE3YJIbTAaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIHOKH.

B niporiecce OCTHKEHHS THYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3UKE JIIIS
YPOBHSI CpEAHET0 OOIIero 00pa3oBaHUs y OOYYAIOIUXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIM
UHTEJUICKT, MPEAIOoJIaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIMpOBaHHsl, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATh
TrHOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMH, BKIIIOYAIOIICH CTPEMIICHHUE K JOCTIOKCHHIO IEIU U YCIexy,
OINTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh MCXO/IS U3 CBOMX BO3MOXHOCTEIA;

OMIIATHH, BKIIIOYAKOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIMOHAILHOE COCTOSHUE JPYTUX,
YYUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, ClIOCOOHOCTh K COYYBCTBHUIO M COIIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUS C JIPYTUMHU
JFOJIbMH, 3a00TUTHCS, MIPOSIBIISATH MHTEPEC M pa3pemiaTh KOHQIUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xoHny oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKON
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEIel: MaTepualibHas
TOYKa, MHEpUUaIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, HACalIbHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] IPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUsS BELIeCTBAa M DJIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMpPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPYXHOCTH, MHEPLHS, B3auMoieicTBuUE Tel, 1uddy3us, OpoyHOBCKOE ABUKEHUE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tesl MpU HarpeBaHuU (OXJIaKIACHUN),
TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAlus, IUIaBJIEHWE, KpHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps/0B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (U3MUECKHe BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NMOTEHLUalbHAas SHEPIusi, MeXaHudeckas padoTa, MeXaHMYecKass MOIIHOCTb; MpHU
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IMHULBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIONINE NAaHHYIO (PU3UYECKYIO BETUYHMHY C IPYTHMMH
BEJIMYNHAMU;

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOICTBA TeJl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XA0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaJApaThyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
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TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod(UIKEHT MOJIE3HOro JEHUCTBUS TEIJIOBOTO
JIBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O00O3HAYEHWS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JaHHYIO (PUINYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

ONKCHIBATh M3YYCHHbIC SJICKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3UYECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsijl, SJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJISl, MOTEHILMAal, pPa3sHOCTh IOTEHIMAIOB; IMPU ONUCAHUHM IPABHIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIONB3yeMbIX BEIMYMH, WX OOO3HAYCHHS M CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UILIUN CHJI, IIPUHITATT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO BHKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KyinoHa, Ipu 3TOM pa3inuyarh CI0BECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TpaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu SToM  (HOpMyIHpOBaThH
npobaeMy/3agady ¥ THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEAIOKEHHOTO
000py/I0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYCCKHX BEIWYWH, TPH ITOM
BBIOUpATh ONTUMANbHBI CHOCOO H3MEpPEHUs M HCIOIb30BaTh H3BECTHBIE METOJBI OIEHKU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEKIY GU3MUECKUMHU BEIMYUHAMHE C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyJbTATHl IOJYYCHHOM
3aBUCHUMOCTH (PU3NYECKUX BEIHYMH B BHJIE TaOIHI] U TpaUKOB, AeTaTh BHIBOJBI 110 pe3yIbTaTaM
UCCIIE/IOBAHMS,

coOnrofarTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENILCKOM W TMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB M TaO0OPaTOPHOTO 000PYAOBaHHUS,

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laqdl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACUEThI U OLIEHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKON BETHUNHBI,

pemath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIOJTB30BAaTh MPH PEIIeHUH yIeOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIC TEXHOIOTUU
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PA3INIHBIX UCTOYHHKOB, KPUTHYECKH aHATM3UPOBATh
MOJTy4aeMyro HHPOPMAIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX M 3apYOCIKHBIX YUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PH3HMKE B TOBCETHEBHOM KHU3HHU JUISI 00ECTICUCHUS
0€30MacHOCTH TP OOpAIEHUH C MPUOOPAMH U TEXHHYECKUMH YCTPOHUCTBAMHU, JUISI COXPAHEHUS
3JIOPOBBS U COOJTIOJICHUS HOPM DKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;



21

paboTaTh B IpyIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNiarTh OOf3aHHOCTH W  IUIAHUPOBATh JIEATENLHOCTH B
HECTAHAAPTHBIX CUTYallUsX, aJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIbI B
pelIeHHe paccMaTpUBaeMOi IPOOIIEMBI.

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

JIEMOHCTPUPOBATh HA MpUMeEpax posib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YYUTHIBATh TPAHMIBI TPUMEHEHHS HW3YYEHHBIX (U3MYECKHX MOJIENICH: TOYECUHBIN
JJIEKTPUUECKUH 3apsi]l, Iyd CBETa, TOYEUHbII HCTOUHUK CBETA, sIIEPHAsl MO/IEIb aTOMa, HYKJIOHHAsS
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHNH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aMMOACHUCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKLNS, JAEWCTBUE MarHUTHOIO I0JI1 Ha IPOBOAHMK C TOKOM M JBHXKYILIUICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKeHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTb;

OIUCBHIBATh M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCNONb3ys (U3NYECKHE BEIUYMHBL: AJIEKTPUUYECKUM 3apsij, cujla TOKa, BIIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MarHUTHOTO IOJIEH, MEpUOJa W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cuja TOKa B MPOLECCe TaApMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NP ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUUHY C APYTUMHU BEIMUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U TPOLIECCHI, HUCMONb3Yys (PU3HNUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIynbc (OTOHA, MEpPHOJ| MoJlypaclaja, SHEPIrus CBA3M aTOMHBIX SAep, NpPHU ONUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SIBJICHUS, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TIOCJEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pacpOCTpaHEHUsI CBETa, 3aKOHBbl OTPaKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTo3(h(heKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIa,
noctynatel bopa, 3akoH paguMOAaKTUBHOIO pacmaza, IOpU OSTOM pas3indarbh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
IPUMEHUMOCTH;

OTIpe/IeNIATh HaIpaBJIEHWE BEKTOpAa MHIYKIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JTMH30M;
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BBIMOJHATh JKCIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SIBJICHHH W MPOILECCOB C
UCTIONIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: Tmpu d3TOM  (HOpMyIHpOBAThH
npobiieMy/3aauy U TUIIOTE3y yueOHOro AKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHus1, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOIBL;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, IPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO H3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEMYMH C HCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
GuU3MYECKUX BEIMYMH B BHAE TaOMUI] M TpauKOB, HeiaTh BBIBOABI IO pe3yibTaTam
UCCJIEJIOBAHMUS,

coOmoaTh mpaBwia 0€30MacHOro TpyAa NpPU TPOBEICHHHM HCCIEAOBAHHA B pPaMKax
yu4eOHOrO0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPAaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHbIE 3a/a4dl C SIBHO 3a/laHHON (PU3UYECKOW MOJENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NYECKON BETUYMHBI,

peliaTe KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

HCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAlMd M MPEACTaBICHHS y4eOHOW W HaydHO-
MOMYJISIPHOM MH(pOPMAIUH, TOTYYEHHON U3 Pa3INYHBIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
M0JIy4aeMyt0 HH(POPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX 0€30MacCHOr0 UCIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1O (U3KKE B MOBCETHEBHOM KU3HU JIJIsl 00ECTIeUeHHUsI
0€30MacHOCTH IPpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBaAMHU, AJIsi COXPAaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboOTy
TPYNNbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalHMsIX, aJleKBAaTHO OLIEHUBATH BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosnuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ S——— Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 06pa3oBATETBHbIC
padoThI padoTsI pecypcb
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' ARt Hays https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 JlusaMuia ! https://m.edsoo.ru/7f41bf72
bu6nmnorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TEPMO/HHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6muoreka [JOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOJANHAMUKA

bubnunoreka LIOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 31eKTpUYeCcKuil TOK. ToKH 12 Bu6mumoteka [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KITIACC
Kosn4yecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06PA30BATETBbHBIE
padoTbI padoThI pecypebi
Pazpnen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [JOK
' UH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Paszjnen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubmorexa [IOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 1 https://m.eds0o.ru/7f41c97¢

Utoro no pazneny 7

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

bu6mmoreka [IOK
01 Otobuaroutee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[MTPOI'PAMME

INOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

No KoanuectBo yacos Jara DJIeKTPOHHBbIE HU(POBLIE
h Tema ypoka Kont bHBI IIpakTHyecku o0pasoBaTe/bHbIE

n/n P Bcero OHTPOT ¢ pa cckme U3YYCHUS P

padoThbI padoThbI pecypchl



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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®dusuka — HayKa O PUPOJE.

1 Hayunble MeTOABI TO3HAHUS bubmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUPA
Posb 1 MecTo ¢uzuku B
, | dommonne oo B 0K
N ’ https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON NeATEIbHOCTH
oen
MexaHnueckoe ABUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO bubnuorexa [JOK
nsmkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE Bbu6mmoteka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE bubnnorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majienne. Y CKopeHue bubmuoreka [IOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc

7 Moo sanepnanmot roua buGaorera LIOK

https://m.edsoo.ru/ffOc3ada
10 OKPYXHOCTH
IIpuHIMIT OTHOCUTEIBHOCTH
8 F:J'II/IJ'IHG}I I?IHe;;Ha?iJiHL(I): CHUCTEMBI bubmorexa OK
' . https://m.edsoo.ru/ffOc3be8
otcyeta. IlepBblii 3akoH HproTOHA
Macca tena. Cuna. [Ipuanun

9 Cynepno3uiuu cuil. Bropoii 3akoH bubnmoreka [JOK
HbroToHa 17151 MaTepHaIbHOM https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tperuii 3akoH HeroTOHA 1151 bubmuoteka [IOK

MaTCPHAJIBHBIX TOUCK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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3aKOH BCEMUPHOIO TATOTEHUS.

11 Cwita tsoxectu. [lepBas bubmorexa LIOK
. https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKEHUH TeEJIA B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpaliaTeiabHOe
JIBIDKEHUE a0COJIFOTHO TBEPIOTO Bubnmorexa [IOK

14 tena. MomenT cuibl. [1neuo cuibl. )

.. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBeCUs TBEPIOTO
Tena
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuoreka [IOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTUBHOE IBUJKEHHE
PabGoTa 1 MOIIHOCTH CHIIBI.

16 5:’11?1?8?:}11{3; ?Fizil;/IH{ITCOPGMa 00 bubmorexa OK

S https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOU
SHEPTUH
ITorennmansHas 3HEPTHUSL.
N e et o LOK
' https://m.edsoo.ru/ff0c461a
[MoTennmansHas YHEpPrus TeIa
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTenumansHbIC U Bubmorexa IIOK
18 HEMOTEeHINAIbHbIE CHIBL. CBS3b

pa6OTLI HCIMOTCHIMAJIBHBIX CHJI C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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19

W3MEHCHHEM MEXaHHMISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHHUS MEXaHUYECKOMN
SHEpPruu

JlaGopaTtopHnas pabota
«HccnenoBanue cBsizu paboOTHI
CHIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEPTUH Tella Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTa»

20

21

KonTponbhas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUs B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Anddyszus

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapaxkrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHII
BelecTsa. Mozenn cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

Macca monekyn. Konuyecto
BemecTBa. [locTostHHas ABorajapo

24

TermoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPrUU JBHKEHUS MOJIEKYIL.

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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YpaBHenue Menzeneena-

Kinaneiipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota
28 «HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
pPa3peKEHHOTO Ta3ay»
29 Hsonponecchl B uACAIBHOM rase u Bbu6moreka [IOK
uX rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrtpennss sueprus
TEPMOJUHAMHYECKON CHCTEMBI U
30 CIIOCOOBI €€ M3MCHEHUS. bubnuoreka [IOK
KonndecTBo TerioTsl u pabora. https://m.edsoo.ru/ff0c5952
Buytpennss sueprus
OJIHOATOMHOTO HJICAIBHOIO ra3a
31 Buasl Tennonepenaun bubmaorexa LJOK
https://m.edsoo.ru/ff0c5¢c36
Y nenwHas TEMIOEMKOCTh
32 BerecTBa. KonmuecTBO TEIIOTHI bubmmoreka IIOK
npH Terionepeaaue. AquadaTHbIN https://m.edsoo.ru/ff0c5c36
poIIecc
[IepBblil 3aKOH TEPMOAMHAMUKH U bubmmnoreka HOK
33 .
€ro MPUMEHEHHUE K M30MpoIieccam https://m.edsoo.ru/ff0c5efc
H THUMOCTb II B B
34 H;I:S(I));e B;)(():poﬁ EZIEI(TI({:CO bubmorexa LIOK
) https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpunmun nevicreust u KII1/] but6mmorekxa [IOK
TEIIJIOBOM MaIllMHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT[


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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DKoJornyecKue mpooIeMbl

37
TEIUIOPHEPTETUKHU
38 SI\G/SIZ?II?I? I?II;H}?a;}IIp q?;(smca OcHOBBI bubmmorexa [IOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
39 EIS/[}:)TJIpe(:(ijIan;;EE6q());§HI:<(; Tg\g;om,l bubmorexa HOK
yiIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bu6mmoteka [JOK
Vcnapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
41 smnoen sosis Hacomenmi BuGmorera LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramiuueckue u
2 caoners spueraton, Koe BuGmorera LIOK
P R https://m.edsoo.ru/ff0c65f0
KkpucTayibl. CoBpeMEHHbIE
MaTepuabl
8 Viemman remora mmamnenn Bu6morera LLOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmmoteka IIOK
44 VYpaBHeHHE TEIUIOBOTO OaslaHca https://m.edsoo.ru/ff0c6820
P — BuGaorexa LIOK
P DAL a https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKUX 3apSI0B
[IpoBOAHMKH, ANIIIEKTPUKHU U
16 MOJIYTIPOBOTHUKU. 3aKOH bu6muoreka [JOK

COXpaHEHHSI AIEKTPHUECKOTO
3apsiia

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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47

B3aumoneiicTBue 3apsiioB. 3akoH
Kynona. Toueunslit
AEKTPUYECKUN 3aps

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

49

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

Pabora cun anekTpocTaTHuecKoro

noiia. ITorennman. PasHoctb
MOTEHIINAJIOB

bub6nmoreka [IOK
https://m.edsoo.ru/ffO0c6df2

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOZ[HI/IKI/I 1 JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
,Z[I/IE)JICKTpI/I‘IeCKaﬂ IMPOHUIIACMOCTDb

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

52

53

54

OnekrpoéMkocTs. Konnencatop

ONEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEeprus
3apsKEHHOT0 KOHIEHCATOpa

JlaGoparopHas paboTa
"Nzmepenue 2eKTpoEMKOCTH
KOHJeHcaropa"

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOH/JIEHCAaTOPOB, KOIIUPOBAJILHOI'O
anmapara, CTpyWHOTO IIPUHTEpA.
DneKTpocTaTH4ecKast 3allnTa.
3a3eMIIeHHE 3JIEKTPOIPUOOPOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubmmoteka IIOK
https://m.edsoo.ru/ff0c72c0

55

DJIEKTPUYECKUI TOK, YCIIOBHS €70
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon OMa jist
y4acTKa Ienu



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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56

57

58

IlocnemoBarenbHOE,
napajuielIbHOe, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnas padota «M3yueHue
CMEIIAHHOTO COSIMHCHHS
PE3UCTOPOBY

Pabota u moutHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyis-Jlenna

3akon Oma aJis MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOH IIeTH.
Kopotkoe 3ambIkanue.
JlaGopaTopHnas pabota
«M3mepenne J/1C uctounuka Toka
U €ro BHYTPEHHETO
COTIPOTHBIICHUS

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TeMIIepaTyphl.
CBepxnpoBOIUMOCTb

60

61

62

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX
coOCTBEHHas U MpuMecHast
npoBoguMocTh. CBoicTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
npubopbI

DJeKTpUYeCKUil TOK B pacTBOpax 1
pacriaBax 3JIEKTPOJIUTOB.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconuanus.

DJIEKTPOJIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubnuorexa [{OK
HECAMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKTpUvecKue MpudOphI U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 Bbu6mmoteka [JOK
npuMeHenne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«DJIEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padora 1mo reme

66 «Qnekrpocraruka. [locTosHHbII 1 Bbu6mmoteka [JOK
9JIEKTPUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeIax»»

. ESE?T)EHIEHTZIB;K' Kontponbnas . Bu6muorexa [OK
" " https://m.edso0.ru/ff0c8c56

DNeKTpoANHAMHUKA

68 PesepBHblit ypok. O6o0marommii 1 bubmmnoreka HOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC
No KosnyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
. Tema ypoka Beero Kontpoabubie IIpakTuueckue wiydenus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcel
ITocTossHHBIC MATHUTHI U UX
B3auMMoOJeHcTBHE. MarHuTHOE
1 noJe. BIéKTop MarHUTHOM 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH
MarsuTHoOe 1oJie TPOBOTHUKA C
2 TokoM. OnbIT Dpcrena. 1 Bbu6moteka [JOK
B3anMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «3yueHue
3 MarHII;THOI;o noﬁﬂ KaTymKI/Iy: 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ TOKOM. Cuna
4 Awmrepa. JlaboparopHasi pabota 1 1 bubmmnoreka HOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
5 JBHKYIIYIOCS 3apSIKEHHYIO 1 bu6muoreka [JOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DNeKTpOMAarHUTHAS WHTYKITHSL.
6 [ToTOK BekTOpa MarHUTHOM 1

uaaykiuu. DJ1C uaayknun. 3akoH



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

36

AJIEKTPOMATHUTHOUW WHYKITHH
®dapajes

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJIeHUS
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTSB. SIBIEHUE
camounnykuuu. J1C
CaMOUHYKIIUU. DHEPrust
MarHMTHOTO TO0JIS KaTyHIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1€

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

10

11

12

13

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
UHIYKIUOHHAs I1eYb

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
UHTYKIHS

KonrtponbHas pabora no reme
«MaruuTtHoe 1noe.
OJeKTpOMarHUTHas MHIYKLUS»

CB0OOOIHBIE MEXaHNYECKHE
Konebanus. ['apmoHUveckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun
JlaGopaTtopHnasi pabota
«HccnenoBanue 3aBUCUMOCTH
MeproJia MaJbIX KoJeOaHuil rpy3a

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

15

HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MICATHHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJIOTHST MEXKIY MEXaHHYECKUMH
Y DJIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B HJICATLHOM
K0JIeOATEITbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0ch820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BoHyX1eHHbIE
MeXaHUYECKHe KoseOaHusl.
Pe3onanc. BeiHyxeHHbIE
SJICKTPOMArduTHBIC KoneOaHus

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

18

19

[IepeMeHHBIH TOK.
CuHycongaibHbIN IepeMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JICUCTBYIOIEE 3HAYCHUE CUIIBI
TOKA U HaIIPSHKEHUs

Tpancdopmarop. [IpoussozacTso,
nepegava u norpedieHue
AIIEKTPUYECKON SJHEPIUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTpoIepeaay

bubmmoteka IIOK
https://m.edsoo.ru/ffOchd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

38

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.

20 KynsTypa ncnonb3oBanus
JJIEKTPOIHEPTHH B TOBCETHEBHON
KHU3HH
MexaHu4eckre BOJIHBI, YCIOBHS
acnpoctpanenus. [lepuon.
21 IC):KOPPOCprpaCHpOCTpa]i)IerIﬂ u bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54
JuinHa BONHEL. [lonepeynsie u
IIPO/IOJIbHBIEC BOJTHBI
3Byk. CxopocTb 3ByKa. ' poMKOCTB bubnuoreka [IOK
22 .
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEeKTPOMarHUTHBIC BOJIHBI, HX
23 CBOﬁClI“)Ba 1 CKOPOCTb. H_[Ka;m bubsmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U
24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 KonTponbnas padora «Konebanus bubmmnoreka HOK
Y BOJTHBI» https://m.edsoo.ru/ff0cc6f8
IIpssmonuHeiiHOE
26 pacrpoCTpaHEHHE CBETA B bubmmnoreka HOK
OJTHOPOJHOM cpejie. ToueuHbIi https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
TpakeHUE CBETA. 3aKOHBI
27 oorg)ameim: cCB:Ta. I:;oc;)poeﬁne bubmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3epKajie
[Ipenomnenue ceera. [TonHoe
28 BHYTpPEHHEE OTpa’KeHUE. bu6mmoreka [IOK

[IpenenbHblid yroma mojaHoro
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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29

JlaboparopHas pabota
«M3mepenue nokasarens
NPEJIOMJICHUS CTEKIIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

JInnssl. IlocTpoenue
n3o0paxkeHuit B ma3e. Dopmyna
TOHKOM JIMH3bI. Y BEJINYCHUE
JIMH3BI

JlaGopaTtopHnast pabota
«HccnenoBanue cBOMCTB
M300paKCHHUM B JIMH3AX)

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

32

33

34

Hucniepcust cBera. CiiosKHBIM
coctaB Oenoro ceera. L{Ber.
JlaGopaTtopHnast pabota
«HabmroneHue aucnepcun cBeTay
Wutepdepenuus ceeta.
Hudpaxnus cserta.
JudpakumonHas pemeérka
ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubmuoreka [{OK
https://m.edsoo.ru/ffOced22

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS HX
0€30MacHOro NPUMEHEHUs

36

I'panubl TPUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynatel cnennaibHOM TEOPUHU
OTHOCHUTEIILHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIBLHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

40

OHeprus U UMIYJbC
PEIATUBUCTCKOMN YacTullbl. CBs3b

bub6nmoreka [IOK

38 MaccChl C SHEPTUEH U UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
3 Ochonm enewnmon reopi BuSmaorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. Popmyna [Inanka. Bbu6moteka [JOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Buborexa LIOK
4 Qorosdexra. Ompiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | bbb Yo B 10K
: https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» dporodddexra
15 Tecerens, Xommreckoe ncicrane Bumaoress LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPAKTHIECKOE TIPUMEHEHUE:!
44
dboTorneMeHT, POTONATUHK,
coJIHe4Has OaTapesi, CBETOUO
45 Pemienne 3amad mo Teme bu6nmorexa LIOK
«DIJIeMEHThI KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThI
16 Pesepdopna no paccesHuo o- bubmuoreka [JOK
yactuil. [I1anerapHas Mozennb https://m.edsoo.ru/ff0d091a
aToma
47 [Toctynarer bopa bubmorexa [IOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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48

49

50

51

W3nyyenue u nornoueHue
(GbOTOHOB Mpu Mepexojie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
JIpyroi. Buasl ciekTpoB

BosiHOBBIE CBOIICTBA YaCTHIL.
Bounsl ne bporis.
KopnyckynsipHo-BOJIHOBO#
nyanu3Mm. CrioHTaHHOE U
BBIHYX/ICHHOE M3JTYyYCHHE

OTKpBITHE PATIUOAKTUBHOCTH.
OmnsiThl Pezepdopaa no
OIPEJIETICHUIO COCTaBa
PaAMOAKTUBHOIO U3JIYYEHUS

CgoiicTBa anbda-, 6era-, raMma-
u3iIydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U TO3UTPOHHBIN
6era-pacnajn. ["amma-uziaydyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
S nepuble peakuuu. A nepHblid
peakrtop. [IpoGiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHON IHEPTETUKHU

DneMEHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeToIbI
HaOJI0IEHUS U PETUCTPaLUU
37eMeHTapHbIX yacTull. Kpyrusri
croi1 «DyHTaMEHTAIIbHbIE

bubnmorexa LIOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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55

56

B3auMoiericTBUsl. EquHCTBO
(bU3UYECKON KapTHUHBI MUPaY

Dranbl pa3BUTHS ACTPOHOMUHU.
[IpuxnagHoe u
MHUPOBO33PEHYECKOE 3HAYCHHE
actpoHomMuu. Buj 3BE€3aH0rO0 HEbA.
CosBesausi, spKue 3BE3bI,
MJIAHETHI, UX BUIUMOE JIBHIKECHHE.
ConneuHas cucrema

Comnnnue. ConHeuHast akTUBHOCT.
Hctounuk sHeprun ConHa u
3BE3]

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI ITIaBHOM
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEee
cTpoenue 3B€31. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUU
u 3pomtoruu CoaHIa U 3BE3]

Mieynsiii [1yre — Hama
lNanmakTtuka. [lonoxenue n
neuxenne ConHna B ['anakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s1Ipax
raJIaKTUK

Bceenennas. PasOeranue rajakTHk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MerTtaranakTuka

60

61

Hepemennsie mpo6ieMsl
ACTPOHOMHHU

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMMH U acTPOPUIUKN»




43

62

Ob6o6maromuit ypox. Ponb dpusuku
Y aCTPOHOMHUHM B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YeJI0BEKa

63

64

65

66

67

68

O6o6maromuii ypok. Posib u
MecTO (PU3UKU B aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o6maromuii ypok. Pons
(bu3nvecKoit Teopun B
(dbopMHUpPOBaHUH MIPEACTABICHUHN O
(bu3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecro
(du3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
IpeJCTaBIeHUN 0 MPUPOe
PesepBHbIil ypok. MaruutHoe
noJie. DJIEeKTpOMarHuTHast
UHTYKIHS

PesepsHslil ypok. OnTHka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

Pesepnblii ypok. KBanrosas
¢duznka. DIeMeHTbl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

44

YUYEBHO-METOANYECKOE OBECIHEHEHHUE OBPA3OBATEJIBHOI'O
HPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» ®usmnka, 10 knacc/ Mskumes [, byxosnes b.b., Corckuit H.H. mox penakuueii
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey
» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Hapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
http://www.yaklass.ru/

