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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS Ha YPOBHE cpenHEero o0Iero oopasoanus pazpaboTana Ha
OCHOBE TOJIOXKEHUU U TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS OCHOBHOW 00Opa3oBaTeIbHOW MPOTPaMMBI,
npeactaBieHHbx B ®I'OC COO, a taxxke ¢ yuéroM denepaibHol pabodeil mporpaMMbl BOCITUTaHUS U
KOHIICTIIMU TpernoAaBaHusi y4deOHoro mpeamera «®Pusumka» B 00pa3oBaTENbHBIX OpPraHU3AIUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue nporpamMmbel 1o (U3MKEe HANpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatoniuxcs 10-11 kiaccoB npu obydueHun ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO moaxoaa. [IporpamMma o ¢usuke coorBercTByeT TpedoBanumsm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yiabTaraM OOydeHHs, a TaKkxKe
YYUTBHIBAET HEOOXOJUMOCTh pPEaTU3allii MEXKIIPEIMETHBIX CBsi3ed (U3UKH C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMU MpeAMeTaMu. B Hel ompenesnstoTcsi OCHOBHBIC LI€TH M3Y4YeHHs] (DU3MKU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUIAHUPYEMbIE pE3yNIbTaThl OCBOCHHS Kypca (HU3UKU:  JIMYHOCTHEIE,
MeTaIpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

TUTAHUPYEMBIE PEe3yNIbTaThl OCBOCHHUS Kypca (QHU3UMKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE NpPEIMETHBIC
PE3yNbTaThI MO rojiaM 00yUYeHUs;
coziep;kanue yueOHoro npeamera «dusuka» 1o rogam 00y4eHuUs.

®du3uka Kak Hayka o Hanbosee 00X 3aKOHAX MPUPO/IbI, BHICTYIIAs B KaUeCTBE y4eOHOro MpeIMeTa
B IIIKOJIC, BHOCUT CYIIECCTBEHHBIH BKJaJ B CHUCTEMY 3HaHUM 00 oxpyxatomem mupe. [IIkomapHBIN Kypc
(bU3HUKH — CUCTEMOOOPA3YIOIINH JUIsl €CTECTBEHHO-HAYUHbIX Y4€OHBIX NMPEIMETOB, OCKOIbKY (pU3HUECKHE
3aKOHBI JIE’KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Ononoruelt, pusnueckoit reorpadueit
u actpoHomuell. VMcnonb30BaHne M aKTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUHN OINpeneNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B Cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOIy4YEeHHUS
HOBBIX MaTepHUaJIOB C 3a/laHHBIMM CBOMCTBaMHU M Apyrux. M3ydyenune Qpu3mku BHOCUT OCHOBHOM BKIJAJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa oO0ydaroummxcs, B (OpMHUpPOBaHHE YMEHUH
INPUMEHSATh HayYHBIH METOJ IO3HAHUS MPH BBHIIOJIHEHUH MU YYEOHBIX HCCIIEeI0OBAaHUN.

B ocHoBy kypca (pusuku a1 ypoBHS CpelHero o0miero o0pa3oBaHus MOJ0KEH Psi UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kypc SIBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKHUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuasn Kypca (U3HKH OOBEAUHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce sBusiercs (OpMHpOBaHHE MPEACTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJIeE.

Hoes eymanumapuzayuu. EE peannsanus TNpeArnoyiaraeT MCIOJb30BaHHE T'yMAaHHUTapHOTO
noTeHIMana GU3NIecKoil HayKu, OCMBICTICHUE CBA3HM Pa3BUTUS (DU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOIEeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢Gu3nku npeamnongaraeT 3HakOMCTBO C HIUPOKUM KPYyrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamu3yercsi MOCPEICTBOM BBEICHHUS JIEMEHTOB COJIEPXKaHMS, MOCBSIIEHHBIX
9KOJIOTMUECKUM MpobiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKU U TEXHOJIOTHH, a
Takxe 00CYKIeHHS MPoOIeM palliOHATBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTHYECKOH 6€30MacHOCTH.

CrepXHEBBIMH 3JIEeMEHTaMU Kypca (PM3MKH Ha YPOBHE CpPEIHEro oO0Iero oO0pa3oBaHMs SBISIOTCS
¢usnueckue Teopur (GopMHUPOBAHUE MPEACTABICHUN O CTPYKTYpEe NOCTPOCHUS (PrU3UUECKON TEOpHUH, POIIU



(GyHIAMEHTAJIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPHUPOJE, TPaHUIAX
MPUMEHUMOCTH TEOPHIA, IJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHUCTeMHO-JESITETbHOCTHBI MOAX0A B Kypce (HU3UKU peau3yercss MpexIe BCEro 3a CuéT
OpraHu3alK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOydatomuxcs. [ 6a3oBoro ypoBHs Kypca GpU3MKU —
3TO UCHOJIB30BAHUE CUCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIAOOPAaTOPHBIX padoT,
KOTOpBIE B MIporpaMMe no (pusmuke OObEAMHEHBI B OOLIMI CIHMCOK YYEHHYECKUX MPAKTHYECKUX padoT.
Brinenenne B yka3aHHOM TniepedHe JabOpaTOPHBIX pPadOT, MPOBOJUMBIX JJS KOHTPOJS U OICHKH,
OCYILLIECTBIISICTCA y4aCTHUKaMU 00pa30BaTEJILHOIO Mpoliecca UCXOMAs U3 OCOOCHHOCTEH IUIAHUPOBAaHUS U
ocHaileHus: kaOuHera ¢usuku. I[Ipm 3TOM oOOecreunBaeTcsi OBIAJeHHE OOYYArOIMMUCS YMEHUSIMHU
MPOBOJIUTH KOCBEHHBIE M3MEPEHMS, HUCCIICIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIMYMH U MOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosbioe BHMMaHHMeE yJeNnseTcsl PELICHHI0 pacyE€THBIX W KaueCTBEHHBIX 3ajad. [Ipu stom uis
pacu€THBIX 3aJa4 IPUOPUTETOM SIBIIIOTCA 33Jjauyl C SIBHO 3aJaHHOM (PU3MUECKON MOJIENbIO, T03BOJISIOINE
NPUMEHSATh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO paslenia Kypca, Tak U UHTETpUpys
3HAHUS U3 Pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7ay MPHOPHUTETOM SIBIISIIOTCS 33/1aHUSI HA OOBSCHEHHE
poTeKaHus (PU3MUYECKUX SBJICHUN U MPOLIECCOB B OKpY’KaroOIIel KU3HH, TpeOyrolIe Bbioopa hrusnyeckon
MOJIEJIN JAJISl CUTYalluy NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanusMu PI'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOCCIICUCHUIO
ydeOHOro mpoiecca 0a30BbIi YpOBEeHb Kypca (PM3HKH HAa YPOBHE CPEIHEro o0mIero oOpa3oBaHus JTOKEH
U3y4aThCsl B YCJIOBHUSX IMPEIMETHOr0 KabuHeTa (pU3MKM MM B YCJIOBUSX HWHTETPUPOBAHHOIO KaOMHETa
IPEJMETOB €CTECTBEHHO-HAy4yHOro Iukiaa. B kabuHere QU3MKU JOMKHO OBITh HEo0Xoaumoe
nabopaTopHoe 000OpyIOBaHHE MJisi BBIMOJHEHHS YyKa3aHHBIX B IporpaMMe MO (U3MKE YYCHHYECKHX
MPAaKTUYECKUX padOT U AEMOHCTPALMOHHOE 000pyI0BaHNE.

JleMOHCTpallMOHHOE 000pyI0BaHHE (OPMHUPYETCSl B COOTBETCTBUU C HPUHIMIIOM MUHHMAJIbHON
JOCTaTOYHOCTH M O0ecleyrBaeT IOCTAHOBKY IMEPEUMCIEHHBIX B IporpamMme Mo (U3MKe KIHYEBbIX
JIEMOHCTpAMK NIl WCCIEJOBAaHHWS  M3y4aeMbIX SIBJICHHH W TIPOLECCOB, OMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JIaGopaTtopHoe 0oOOpyJqOBaHUE I YYEHMUYECKMX NPAaKTUYECKUX padoT ¢opmHpyeTcss B BUJE
TEMaTU4YeCKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJAHOTO KOMIUIEKTa Ha JBYX OOYyYaroIIMXCS.
TemaTrndeckrne KOMITIEKTHI JIAOOPATOPHOTO 00OPYJOBAaHUS JOJDKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B
BUJie HU(PPOBBIX 1a0OPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4YEHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

(dbopmMHpoBaHUE MHTEpEca U CTPEMIJICHUS OOYYAIOUIMXCS K HAYYHOMY M3YyYEHMIO IPUPOIBI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHUI O HayyHOM MeETOZE TMO3HaHUs M (OPMHPOBAHUE HCCIIEIOBATEILCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3y4eHHs OCHOB CTPOCHHMS MaTepuu |
(byHIaMeHTaJIbHBIX 3aKOHOB (DM3UKH;

¢dopmupoBaHUe YMEHHH OOBSCHATH SBJICHUS C HCHOJIb30BAaHMEM (HU3MUECKUX 3HAHUM W HAayYHBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHUE MPEACTABICHUN O POJM (DUMKU AT Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHHKH U
TEXHOJIOTUH.

JlocTukeHre 3THUX Lenell oOecredyrBaeTCsl PeleHUEM CIEAYIOIIMX 3ajJad B Ipolecce HU3YydeHUs
Kypca (U3UKU Ha yPOBHE CPEIHEro 00IIero oopa3oBaHMs:



npuoOpeTeHne CUCTEMBbl 3HaHUH 00 O0MMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHX, BKIIOYas
MEXaHHKY, MOJIEKYISIPHYIO (DU3HKY, JEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY M JJIEMEHTHI aCTPOPHU3HUKH;
¢dopMupoBaHHE YMEHUH NPUMEHATh TEOPETHUYECKHE 3HAHUS Uil OOBACHEHUS (DU3NYECKUX SIBICHUN B
NPUPOJIE U JJIS IPUHATHS IPAKTHYECKUX PEICHUH B TIOBCEJHEBHOW JKU3HH;
OCBOEHHE CIIOCOOOB peIIeHHs pa3IMYHBIX 337ad C SBHO 3aJaHHOW (u3ndeckoil Mojenblo, 3ajad,
MOJIPa3yMEBAOIINX CAMOCTOATEILHOE CO3/IaHNe (PU3MUECKOI MOIeIH, aIeKBAaTHOM yCIIOBHSIM 33/1a4H;
NOHUMAaHUE (HU3MYECKUX OCHOB W IPUHIUIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M TEXHOJOTHYECKHX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIYIO CPEy;
OBJIaJICHHE METOJaMH CaMOCTOSTEIBHOTO IIAHUPOBAHUS M MPOBEACHHS (U3UUECKHX SKCICPUMEHTOB,
aHaJIM3a ¥ MHTEpIpeTanuy HHPOPMAIIUH, OTIPEICICHUS JOCTOBEPHOCTH OIYYEHHOTO PE3yibTaTa;
CO3/IaHUE YCIIOBUH JUISl pa3BUTHS YMEHHUH MPOEKTHO-UCCIICA0BATEILCKON, TBOPYECKON AEATEITLHOCTH.
Ha m3y4enne ¢puznku (6a30BbIli ypOBEHB) Ha YPOBHE CPEIHETO 00IIET0 00pa3oBaHus OTBOAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).
[Ipennaraemslii B mporpaMme 1o (Gu3MKe epedeHb JJAOOPaTOPHBIX U MPAKTUYECKUX PAa0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BHIOOP IPOBEJCHUS JIA0OPATOPHBIX PA0OT M OMBITOB C Y4ETOM
WH/IMBUAYAIHBIX OCOOCHHOCTEH 00yJarOIIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka u MeTObI HAYYHOI0 MO3HAHUS

dusnka — Hayka o npupoje. Hayunble MeTO/ bl MO3HAHUS OKpY»Katomiero Mupa. Posib skciepuMenTta
¥ TEOPUU B MPOLIECCE MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pH3HKe.

MopenupoBanue GuU3HUECKUX SBIECHUN W TpoleccoB. Hayunbie runore3sl. @U3NUECKHE 3aKOHBI U
TeopuH. ['paHuITbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUAIT COOTBETCTBUSI.

Pons u mMecTo pusuku B HOpMUPOBAHMM COBPEMEHHON HAyYHOH KapTHHBI MHpA, B MPAKTUYECKON
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaoroBbIie ¥ U(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBuxkeHue. OTHOCUTENBHOCTh MEXaHMUYECKOro aBmkeHus. Cucrema oTcyéra.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpelHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaTIbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0KEHNE TEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMKEeHUE. ['paduku 3aBUCUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHHSI, ITYTH U TIEPEMEIICHHUS MaTEPUAIbHOU TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneliHoe nBuxeHue. [[BUkeHHEe MaTepUabHOM TOYKH IO OKPYKHOCTH C IOCTOSTHHOM 1O
MOJYNIIO CKOPOCTBIO. YTIIOBasi CKOpPOCTh, IHUHEHHass ckopocTh. Ilepwox u wyactota oOparieHus.
LlenTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHU4eckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPSIOB, IIEMTHBIE
U peMEHHBIE NepeauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WUTIOCTPALINS KHWHEMAaTUUECKUX XapaKTEPUCTHK JBUKCHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUs.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHUS C 1I€JIbIO ONPEETICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIICHHS] MEXKY ITYTSMH, IPOUJICHHBIMUA TEJIOM 3a MOCJIEI0BATEIbHBIC PaBHBIC
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBIKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.

N3ydenue nBuxkeHus Tea, OpOIMIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anunes. [lepsiii 3akoH HetoToHa. THEpUMaIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoii 3akoH HeroToHa myis mMaTepuanbHON
To4kHU. Tpernii 3akoH Hbl0TOHA JUIs1 MaTEepUAIIBHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocmMuyeckasi CKOpOCTb.



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

Tpenue. Bunbl Tpenust (okost, ckosibkeHus1, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJIBKEHUS U cuja TpeHus nokos. Kosdumnuent tpenus. Cuna conpoTUBICHUS NPU ABMKEHUH Tella B
AKUJKOCTH WM rase.

[ToctynarenbHoe U BpalateabHOE ABHKEHHE aOCOIIOTHO TBEPAOIO Tea.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpaieHus. [1neuo cuibl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKY, JABMKEHUE UCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxxeHnue cui.

3aBHCUMOCTB CHJIIBI YIIPYTOCTH OT Je(OpMaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U aJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecusI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHHKAIONIMX B MPY)KHUHE U PE3UHOBOM oOpaslie, OT
ux aeopmanuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIET0 OCh BpaIleHUSI.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmnynee martepuanibHONM TOYKHM (Tena), CUCTEMbl MAaTE€pPHAIbHBIX TOo4YeK. WMIynbc CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunetnueckas sHeprusi MaTepranbHON TOUKU. TeopeMa 00 M3MEHEHUU KHHETHUECKON YHEPTHH.

[TorenumansHas oHeprus. [loTeHIManbHas dSHeprus ymnpyro AeGOPMUPOBAHHON MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HEMOTEHUUANbHBIE CHIIbL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIA MHUCTOJIET,
JIBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHIE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHUHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpPrUM Tejla Ha IMpUMeEpe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Pa3nea 3. Monekyasipuast pu3nka 1 TepMOIHUHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu



OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOpUH M HUX ONBITHOE 00OCHOBAaHUE.
Bpoynosckoe nmxenue. Auddysus. Xapakrep 1BHKEHUS U B3aMMOACHCTBHS YacTHIl BemecTBa. Moenu
CTPOEHUS Ta30B, KHUAKOCTEH U TBEPABIX TeN M OOBSICHEHNE CBOMCTB BEUIECTBA HA OCHOBE 3TUX MOJICNICH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUU HJI€aTbHOIO
ra3a. AGCOIIOTHas TeMIIEpaTypa Kak Mepa CpeAHEN KMHETUYECKOW YHEPIUU TEIJIOBOTO JABMXKEHUS YaCTHI]
raza. [llkana Temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
Hanerona. W3omporeccel B HIEaIbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe
MPEJCTaBICHUE U30TPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JAUCKPETHOE CTPOEHHUE BeEIleCTBa, (oTorpaduu MONEKYlT OpraHMYeCKHUX
COCIMHECHU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBHSL.

Monens, WUTIOCTpUPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE H3MEPEHHH 00BEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckasi cucreMa. BHyTpeHHSs1 SJHEPTIHsl TEPMOJIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHenus. KonnuecTBo TemaoTel 1 paboTa. BHyTpeHHsS SJHEPTHsl 0JHOATOMHOI'O WJ€alIbHOTO Ta3a. Buibl
TEIUIONEpe ad: TEIUIONPOBOAHOCTb, KOHBEKLIMs, MW3JIy4EHHE. YJElIbHasg TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBO TEmIoThl pu TeIionepeaaye.

[Tonsitue 006 anuabdatHoM mporiecce. [lepBbIil 3akoH TepMoarHAMUKH. [IprMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K n3onpoueccaMm. I'paduueckas uHTeprperanns padboTh rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMoCcTh MPpoLeccoB B IPUPOJE.

TemnoBeie MamuHbl. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MammH. [IpeoOpa3zoBaHus SHEpruu B
TerioBbix MammHax. Koadduument nonesnoro aedictBus TterioBod Mammubl. Llukn Kapuo u ero
KO3 (HULIMEHT MOJE3HOro AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTETHKHY.

TexHuueckue yCTpOWCTBAa M MPAKTUUECKOE NPUMEHEHHWE: JBUraTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJOIMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHyTpeHHEH SHEpruM Tejla MPHU COBEPIIEHUU PadOThl: BBUIET MPOOKU M3 OYyTHUIKH O]
JIEHCTBHEM  CKAaTOTO BO3[yXa, HarpeBanue Hdupa B JaTyHHOM TpyOke TyTéM  TpeHUs
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH YHEPTUH (TEMIIEpaTyphl) TEa MPH TEIJIonepeaaye.

OmnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.



Tema 3. Acpecamniwie cocmoanusa eeujecmea. Dazosvie nepexoovl

[Tapoobpa3zoBanue u KoHneHcarus. Mcnapenue u kumneHue. AOCONIOTHAsE W OTHOCHUTEIIbHAs
BJIQXKHOCTh Bo3ayxa. HaceuuenHslii mnap. VYaenpHas Temiota napooOpa3oBaHUsl. 3aBUCUMOCTH
TEMIIEPATypPbI KUTICHUS OT JAaBJICHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTAILIOB. JKuakue
kpuctaiuibl. CoBpeMeHHbIe MaTepuaibl. [lnaBiaeHue m kpucramumzanus. YenbHas TEIUIoTa IJIaBICHUSI.
Cybmumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckue ycTpoilcTBa W MPaKTHUYECKOE MPUMEHEHHE: THTPOMETP U ICUXPOMETP, KaJOpUMETP,
TEXHOJIOTHH MOJy4E€HUsI COBPEMEHHBIX MaTEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIICHHBIX MAPOB.

Kunenve npu MOHM>KEHHOM JJaBJICHHUH.

Crioco0Obl U3MEPEHHS BIAXKHOCTH.

HaGuroienne HarpeBaHus ¥ IIABICHHS KPUCTAILUTUHIECKOTO BEIICCTBRA.

JleMOHCTpalus KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inexmpocmamuka

OnexTpuzanus Tell. OIeKTpuueckuil 3apsan. JlBa Buaa snexTpuueckux 3apsaos. [IpoBogHuKw,
JUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHslid 351eKTpUUECKU 3apsil. DJAEKTPUUECKOE TOJIE.
Hamnpsix€HHOCTh  3nekTpuyeckoro mnojs. [IpuHOMN Cyneprno3uiuu  3IeKTpUYEecKUuX mnonei. Jluaum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocrarnueckoro mois. Ilorennuman. PasHocts mnoreHnuanoB. IlpoBonHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0JI€. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTs. KoHzeHcaTop. JneKTpoEMKOCTD MIIOCKOI0 KOHAEHCATOpa. DHEPTHU 3apsKEHHOTO
KOHJIEHCATOopA.

TexHnueckue ycTpolcTBa U TNPAKTUYECKOE TPUMEHEHHE: DJIEKTPOCKOI,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DSJIEKTPONpHOOPOB, KOHAEHCATOpP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIMUIT ACUCTBUSA AIEKTPOMETPA.

B3auMopeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TIJIIOCKOTO KOHJEHCATOpa OT IUIOLIAAN IUIACTUH, PACCTOSHUS MEXKIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mMepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpeoax



DJIEKTPUYECKUH TOK. Y CIOBHUSA CYIIECTBOBAHUS JIEKTPUUECKOro Toka. McTtouHuku Toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpspkenune. 3akon Oma i1 yyacTka LIETH.

DNEeKTpUYECKOe CONPOTUBIICEHHE. YJEIbHOE CONpOTHBIEHHE BenlecTBa. IlocienoBarenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jlxxoyns—JIenia. MOIIHOCTB 3NEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE COIPOTHUBIIEHUE MCTOYHHMKA TOKa. 3akoH OMa Juid MOJIHON
(3aMKHYTO}) 251eKTpuueckoi ernu. KopoTkoe 3aMbIkaHKeE.

DNEeKTpOHHAs NPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTUBJIEHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs] MTPOBOAUMOCTE MOIYNPOBOAHUKOB. CBolicTBa pP—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNeKTpUUYECKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAs JTUCCOLMALINS.
DNeKTPOIH3.

DneKkTpruyecKkuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuueckue yCTpOHWCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIepMETp, BOJBTMETP, PpEOCTarT,
UCTOYHUKU TOKA, D3JIEKTpOHArpeBaTelbHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPHUOOPHI, TEPMOMETP
COIPOTUBIIEHUS, BAaKYyMHBIH JIMOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN U0,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb COINPOTUBIICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, MJIOLIAJNA MOMEPEYHOIO
CEUEHUs U MaTepuaa.

CMenianHO€ COEJUHEHHE TPOBOJHUKOB.

[Ipsimoe u3MepeHue MeKTpoABIKYIIeH cuiibl. KopoTkoe 3aMbIkaHuE ralbBaHUUECKOIO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne cMEIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.

Hab6mronenune snexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenue kypca ¢puznku 6a3o0Boro ypoBHs B 10 Kiiacce oCyIIECTBIISETCS ¢ YUETOM COAEPIKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBIICHUE,
Hay4yHbI (akr, rumoresa, ¢u3nMUeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl YpaBHEHM, JHMHeWHas (QyHKuus, napaboia, rumepdosna, ux
rpadUKu U CBOICTBa, TPUTOHOMETpHUUECKHUE (YHKIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MIPOEKIIMM Ha OCH KOOPJAMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe IBIKEHHE B KMBOHM mpupone, auddysus, ocMoc, TEmI00OMEH XHBBIX
OpPraHu3MOB (BU[bI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH W Ta30B, JJIEKTPHUYECKHE CBOMCTBA METAJIOB,
3JIEKTPOJIUTHYECKAS JUCCOLMAIS, TabBAHUKA.

l'eoepaghus: BNaXHOCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonoecus: mpeoOpa3oBaHUE JTBMKCHHUH C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIONb30BAaHUE 3aKOHA COXPAHEHUs MUMIYJIbCa B TEXHHUKE (pakera, BOJOMET U JIpyrue),
JIBUTATEIh BHYTPEHHETO CrOPaHMsI, MapoBasi TypOMHA, OBITOBOM XOJIOAMILHUK, KOHIUITMOHED, TEXHOJIOTUI
MOJYy4YECHUS! COBPEMEHHBIX MAaTE€pUaJioB, B TOM UHCJI€ HAHOMATEpUAIIOB, W HAHOTEXHOJOTHH,
AJIEKTPOCTATHYUECKAs  3alllUTa, 3a3€MJICHHE  DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  TMPHUHTED,
ANIEKTpOHArpeBaTelIbHbBIC MPUOOPHI, SIEKTPOOCBETUTEILHBIC TPHOOPHI, TATbBAHHKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctosHHble MarHuThl. B3auMoOJelCTBHE NOCTOSHHBIX MarHuToB. MaruutHoe moJie. BekTtop
MarHuTHOM WHAYKIMU. lIpuHIMD Ccyneprno3uuuy MarHUTHBIX MoJied. JIMHUM MarHuTHOM WHAYKLIMH.
KapTuna nuHMii MAarHUTHON MHYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe mojie TPOBOJHMKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMK MarHUTHOTO TOJIS JIJTMHHOTO
MPSIMOTO TMPOBOJHUKA M 3aMKHYTOIO KOJIBIIEBOTO IPOBOJIHMKA, KaTyWIKM ¢ TokoMm. OnbiT Opcrena.
B3anmoaeiicTBre mpOBOAHUKOB C TOKOM.

Cuinia AMriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynb M HampaBieHue. [[BKeHHE 3apsHKEHHOM YacTUIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cusl JlopeHia.

SIBneHue 3neKTpoMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MArHUTHOM MHIYKUUU. DIIEKTPOABUKYILAS
cuJia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Dapaes.

Buxpesoe snextpudeckoe mosie. DNEKTPOJBIKYIAs CUJla WHIYKIIMUA B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHUUecKkue yCTpONUCTBA U MPAKTUUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI, JIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHUIl, MHAYKITHOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKITUA MarHUTHOTO TIOJIS.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO MOTOKA.

SIBiieHNE CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi



N3y4eHre MarHUTHOTO NOJISL KATYIIKH C TOKOM.
HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBI€HUS AIEKTPOMarHiTHOM HHIYKIIUH.

Pa3pen 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUSA

Konebarenpnas cucrema. CBoOOHBIE MeXaHWUUecKue Kosiebanus. [‘apMoHMYeckne KoseOaHwHs.
Ilepuon, vacrora, ammmryna u (aza xonebanmii. [IpyKMHHBIH MasTHUK. MaTeMaTHUYeCKHi MasTHHK.
VYpaBHeHue rapMoHHUecKUX kKoseOanuil. [IpeBpaieHue s3Hepruu npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbublii KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIe0aHUs B UCaIHLHOM KoJeOaTeIbHOM
KOHTYype. AHQJIOTUS MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU KojieOaHusMu. @opmyna TomcoHa.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KoyiebaHusX. BeiHyX/IeHHbIE MexaHHueckue kKoneOanus. Pezonanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii  Tok. CHHYCOMAANBHBIM TNEpEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSHKCHMUSL.

Tpaunchopmarop. IIpousBoacTtBo, nmepenadya W MNOTpeOJICHHE  DIIEKTPUUYECKOW  DHEPIUH.
DKOJIOTrM4eCKHE PUCKH IIPU IPOU3BOJICTBE MEKTpo3HEeprun. KynbTypa HCII0Ib30BaHUs JIEKTPOIHEPTUU B
[MOBCEIHEBHOMW KU3HU.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHME: HIIEKTPUYECKUH 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN UM MaTEMaTUYECKUI MasITHUK).

Habmronenue 3atyxaronux KojaebaHuii.

HccnenoBanmne cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pesonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuusmiorpaMMel (3aBUCUMOCTH CHJIBI TOKa U HANpsDKEHUS OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
KoJIe0aHUH.

Pe3onanc mpu mocienoBaTeTbHOM —COEIUHEHUM PE3UCTOpa, KATyIIKM HHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mogens IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJbIX KOJI€OaHWM Irpy3a Ha HUTU OT JIJIMHBI HUTH U Macchl
rpysa.

HccnenoBanue nepeMEHHOrO TOKa B LEMM M3 IOCIEI0BAaTEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHnueckue BOJIHBI, yclioBusl pacrpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JJIMHA
BoJIHBL. [lonepeunslie u mpo1obHbIe BOJIHBI. MHTephepeHus 1 qudpakiius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3IyUYEHHs AIEKTPOMAarHUTHHIX BOJH. B3aumHast oprueHTanus
BekTOopoB E, B, V B nanekrpomarHuTHoi BosiHe. CBOMCTBa 3JIE€KTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejoMIIeHue, monsipuzanus, ruppakuus, narepdepernns. CKopocTh AIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIB pagroCBA3U U TENEBUACHUS. Pagronokanus.



DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOMCTBA U MPAKTHUUYECKOE TMPUMEHEHHE: MY3bIKIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMAarHOCTHMKA B TEXHUKE U MEIAUIMHE, pajap, paJuonpUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-nieun.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOIO0IBHBIX BOJH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habmoienue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AUPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumoienune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MPEIOMIIEHUE, MOJspU3anus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHerHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBeTa. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipemomiienne cBeta. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOIIOTHBIM TIOKa3aTellb IPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpeneabHblil yro moaHoro BHyTPEHHET0 OTPasKEHHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparomue u paccenBaronye JuUH3bI. ToHKas IruH3a. POKYCHOE PacCTOSHUE U ONTHYecKas cuiia
TOHKOM JnH3bl. [locTpoeHne n3o0pakeHuil B coOMparonMX U pacceuBarolnx JuH3ax. @opmyna TOHKOM
JIMH3BI. YBeIWYeHNe, JaBaeMoe JIMH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCJIOBHS HaOMIOACHUS
MaKCUMyMOB W MHHUMYMOB B UWHTEpHEpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. udpakiuonHas pemeTka. YcnoBre HAaOMIOACHUS TJIaBHBIX MaKCHMYMOB MpHU
MaJeH MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHU4ecKue yCTpONCTBA M IPAKTUYECKOE TPUMEHEHUE: OYKH, JIyna, (GoToarmapar, MpoeKIIMOHHBIHA
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIIMOHHAS pEeHIETKa, OJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHNuEe, OTPAKEHUE U TIpesioMyieHue cBeTa. OnTHyecKkue mpruoopHI.

[TonHOE BHYTpeHHEe oTpakeHHne. MoJiesib CBETOBO/IA.

HccnenoBanue cBOWCTB N300paXeHH B TNH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIa.

Hab6mronenue nnrepdepeHimu ceera.

Ha6mronenue qudpakimum cera.

Habmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKIINOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokazarens NpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3AX.



HaGmronenue qucnepcuu cBera.

Pa3jen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEILHOCTH

I'panuml  TPUMEHUMOCTH  KJIACCHYECKOM  MexaHukd. [locTymaTel  crenuaabHOM — TEOpUU
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, NMPUHIUI OTHOCHUTEIHHOCTH
OHHIITEHHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH M COKPAILEHUE JJIUHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaCChI C DHEPTUEH U UMITYJILCOM PEISATUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemernmol K6AHMOEOU ONMUKU

®otonbl. Dopmyna [InaHka cBsi3u 3Hepruu GHOTOHA € €ro YacTOTOH. DHEPrus U UMIYJbC (HOTOHA.
OtkpeiTe U uccaenoBanue ¢orodddexra. Ompiter A. I'. CromeroBa. 3akoHbl (oTOdPdeKTa.
VYpaBuenue DiinmreiHa i porodddexra. «KpacHas rpanuna» Gortorddexra.
JaBnenue cBera. OnbiThl [1. H. JIeGenena.
XHUMHUYECKOE JIEUCTBUE CBETA.
TexHuueckue ycTpoicTBa M NMPAKTHUECKOE NMPUMEHEHHE: (OTOIIEMEHT, (POTOJATUYUK, COTHEUHAS
Oarapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETro GoTodddekra.
Cseroano.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -gactuil. [lmanerapHas mojenb
atoMa. Ilocrynatel bopa. M3nydenune u normnouieHue (GOTOHOB MpHU NEPEXO0Jie aTOMa C OJHOTO YPOBHS
9HEPruu Ha Apyroi. Buasl cnektpos. CrieKTp ypOBHEH SHEPTUHU aTOMa BOJIOPO/aA.
BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.
TexHnuyeckue yCTpoHCTBAa M IMPAKTUYECKOE NMPUMEHEHHE: CHEKTPaJbHBbIM aHaiu3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenve AJIMHBI BOJIHBI JIa3epa.
Habntonenue nuHeyaThIX CIEKTPOB U3ITyYSHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol
Hal6mronenne nuHeyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JI0KA3bIBAIOLINE CIOXKHOCTh CTPOEHUS A1pa. OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa paguoakTUBHOTO u3mydeHus. CBoiicTBa anbda-, Oera-, raMmma-
M3IIy4eHHs. BiausHue paioakKTUBHOCTH Ha )KUBBIE OPTaHNU3MBI.

OTkpeiTHE TIpoTOHA M HeWTpoHa. Hyknonnas moxens aapa Ieitzenbepra—lBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3otomnsl.



Anbda-pacnag. DJEKTPOHHBIM H TMO3UTPOHHBINM Oera-pacman. ['amma-uznydeHue. 3akoH
paZaMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

Snepubie peakuuu. JleneHue u CUHTES sJIEP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl W MEPCHEKTUBBI SASPHOM SHEPrETHKHU.
DKOJIOTMYECKHE ACIIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHble B3auMoeiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHudeckue yCcTpOMCTBAa M NPAKTUYECKOE IMPUMEHEHHUE: JO3UMETpP, KaMepa BuibCcoHa, snepHbII
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

HccnenoBanue TpekoB 4acTHII (TI0 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Oransl pa3BUTUs acTpoHOMUU. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE ACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, INIAHETHI, UX BUJUMOE ABHKECHHUE.

Conneynas cucrtema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sHeprur ConHua u 3BE3A. 3BE3/AbI, UX OCHOBHBIC
XapakTEepUCTUKU.  JluarpamMma  «CHEKTpajdbHBIM  KJIacC —  CBETHUMOCTBbY».  3BE3IbI  TJIABHOMU
MOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3]l IJIABHOM IOCIIEN0BATEIbHOCTH.
BaytpeHHee ctpoeHue 3B€31. COBpEMEHHBIE NPEACTABIEHUS O MIPOUCXOXKACHUN U 3Boaonuu CoiHoa u
3BE31. DTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama [amaktuka. Ilomokenwe u nBwkenue Conuna B [Namaktwuke. Turbl
rajgakTvk. Paguoranaktuku u kBa3zapbl. YEpHbIE ObIPHI B SIAPAX FaTaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa066ma. Pa3Oeranue ramaktuk. Teopust bonbiioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnpie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUA ISt
OTIpe/ieNICHUs] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE co3Be3/Hsi CeBepHOro
MTOJTYIIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JIyHsl, ianer, Mneunoro [ytu.

O0o0maromnee noBTOpeHUE

Pone ¢usukum m acTpoOHOMHH B SKOHOMHYECKOH, TEXHOJOTHYECKOHW, COIMATBHOM W ITHYECKOU
cdepax IesTeNIbHOCTH YeJIOBeKa, poJjib U MeCTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHON HAay4YHOH KapTuHE
MUpa, poiib (hHU3HUEcKoi Teopuu B (OPMUPOBAHUU TPEACTABICHHUA O (PU3MUECKON KapTHMHE MUpPA, MECTO
¢bu3nUecKoil KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIPUPOJIE.

MesknpeamMeTHble CBSI3H

N3zyuenne kypca ¢puznku 6a3oBoro ypoBHs B 11 kitacce oCyIIecTBISETCS ¢ YUETOM COepIKATEIbHbBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Meowcnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO TO3HAHHUS: SIBIICHHE,
Hay4yHBId (akT, rUMOTe3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJACHHUE, AKCIECPUMEHT,
MOJICTTUPOBaHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pemieHUe CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC,
TaHIe€HC, KOTAHTCHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HMX IPOCKIMU Ha OCH
KOOpJIMHAT, CIIO)KEHHWE BEKTOPOB, TMPOW3BOJHBIC JIIEMEHTAPHBIX (QYHKIWHA, TNPU3HAKA OO0
TPEYrOJIBLHUKOB, OMPEICICHHE TIOMIAIN IUIOCKUX GUTYp U 00BhEMa Ted.

buonoeus: »nexTpuveckue SBICHUS B JKUBOM MNpupone, KojeOaTelbHbIE IBM)KCHHS B JKUBOU
MIPUPO/IC, ONITUYECKHE SIBJICHUS B )KUBOW IIPUPOJIE, ISHCTBHUE paIuaIliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJICKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPIBIX TEN, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpua: MarHuUTHBIE TIONIOCAa 3€MJIM, 3alie)KM MAarHUTHBIX pyA, (QOTOChEMKA 3EeMHOI
MMOBEPXHOCTH, MIPEACKA3AHKE 3EMIICTPSICCHUI.

Texunonoeusi: IJMHWUW  DIIGKTPOIIEpENad, TEHEPATop IEePEeMEHHOTO TOKa, dJCKTPOIBUTATEIIb,
WHIYKIIMOHHAS T1€Yb, pajiap, paIuoONpUEMHUK, TEIEBU30pP, aHTeHHA, TenedoH, CBU-neds, mpoeKIMOHHBIH
ammapar, BOJJOKOHHAsI ONITHKA, COJIHEUHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

OcBoenune yueOHOro mpenMera «®dus3ukay Ha ypoBHE CpenHero oomero odpasoBaHus (0a30BBIMA
YPOBEHB) JOKHO 00ECHEUHTh JOCTIKEHUE CIECIYIONINX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «Du3uka» TOKHBI OTPakaTb TOTOBHOCTh
U CIIOCOOHOCTH O0YYaroIUXCsi PyKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEW MO3WIMEH JTHMYHOCTH,
CHCTEMOW [EHHOCTHBIX OpHEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTr0 OOIIecTBa, pacIIMpEeHUEe IKU3HEHHOTO OIblTa U OIbITa
JEeSITeIbHOCTH B IMPOLECCE pean3alliii OCHOBHBIX HANpPABICHUN BOCIUTATEIBHON NEATEIbHOCTH, B TOM
quClie B YaCTH:

1) rpa:kIaHCKOr0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMHU OO0Yy4YaroIIerocs Kak aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO 00IIECTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIESTEILHOCTh B MHTEPECaxX IPakJaHCKOTO OOIIECTBa, y4aCTBOBAThH B
camMOympaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTUTYTAMU B COOTBETCTBUHU C UX (QYHKIUSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JTOCTHIKCHHUSM POCCHHCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CTIIOCOOHOCTh OIEHMBATH CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHHs, OpPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMS

JCTETUYECKOE OTHOIICHWE K MHUpY, BKJIIOYas OCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpEC K Pa3IMYHBIM cdepaM NpoPecCHOHATbHON AEATENIbHOCTH, B TOM YHUCIIE€ CBA3aHHBIM C
(hU3UKON M TEXHHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOp Oyaymiel Mpoeccuu M pean30BHIBATH
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSKEHUU
BCeM KU3HU;

6) 9KOJIOTNYECKOTO BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH FKOJIOTHUECKON KYJIbTYPhl, OCO3HAHUE III00ATBHOTO XapaKTepa dKOJOTHUYECKUX
npobiem;



IJIAHUPOBAHUE W OCYIIECTBICHHE ACHCTBUI B OKpPYXAIOIIEH Cpele Ha OCHOBE 3HAHUA LieJeh
YCTOMYHMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

paciIipeHHe OIbITa JeSTENbHOCTH 3KOJIOTMYECKON HAIIPaBJIEHHOCTH Ha OCHOBE MMEIOLMXCsl 3HAaHUM
1o Gpu3MKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAaHWE IIEHHOCTH HAay4YHOW JeATeIbHOCTH, TOTOBHOCTh B IIPOLIECCE HW3YYCHHUS (PUIUKU
OCYILIECTBIISTh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NESTEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pAaCCMATPUBATh €€ BCECTOPOHHE;

OTIpeAEIATh LENN AEeSITENbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIAH PELICHUS MPOOJeMbl € YYETOM aHajdn3a HMMEIOIIUXCS MaTepHalbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBAThb COOTBETCTBHE PE3YJIbTATOB LIEISIM, OLIEHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJIUHHUPOBATH U BBIMOIHATH pabOTy B YCIOBUSX peaIbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BIIa/IETh HABBIKAMU Y4EOHO-UCCIIEOBATEIBCKON M MPOEKTHON JEesATeNbHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pEIIeHUs 3anad (U3NYECKOTro
coJiepKaHusl, IPUMEHEHHIO PAa3JINYHBIX METOJ0B TO3HAHMUS;

BJIQJETh BHJAAMHM JCSATEIIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEpIpeTaluH,
MpeoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU CO3AaHUU YUSOHBIX
IIPOEKTOB B 00JacTH (HU3MKHY;

BBISIBJISITh MPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3a/ady, BbIIBUraTh TUIOTE3y €€
pelieHusi, HaxoJAUTh apryMEHThl JIs J0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a/aBaThb MNapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh IOJYyYEHHBIE B XOJ€ PEHICHUS 3aJaud pe3yJbTaThl, KPUTUYECKH OILIEHHWBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (POpPMYIHPOBATH COOCTBEHHBIE 3aa4l B 00pa30BaTEIbHOU NEATEIHHOCTH, B TOM YHUCIIE
P U3y4CHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEIESATEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIbHBIC TOJAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AlbTePHATUBHBIC PELICHHUSI.

PabGora ¢ undgopmanmeii:



BJIQJICTh HAaBBIKAMHU TOJYYeHHUs HH(OpMAK (U3UIECKOTO COICPKAHUS W3 MCTOUYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATH MOUCK, aHAIHM3, CUCTEMATHU3AIMIO U WHTEPIIPETAIMIO HHPOPMAITUU
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIOJIBb30BaTh CPEICTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEHICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 33]1a4 C COOI0ICHIEM TPeOOBaHMI IPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THUTHUEHBI, pPEeCcypcocOepeKeHHUs, NPAaBOBBIX W JTHUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

co3llaBaTh TEKCThI (M3UYECKOTO COACPKAHUS B PA3IUYHBIX (GopMmarax ¢ yd€ToM Ha3HAYCHHS
nH(OPMAIIUY U TIETIEBOH ayAUTOPHH, BEIOUPAs ONTUMAITBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIE yHUBepCaJbHbIC YUeOHbIC 1eliCTBUA:

OCYLLIECTBIIATH OOLIEHUE HAa YpOKaX (PU3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMATbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHIAUBHyalbHOH paboThI;

BbIOMpPAaTh TEMaTHKy M METOJAbl COBMECTHBIX JAEHUCTBUM ¢ y4éroM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXK/10T0 4jeHa KOJUIEKTHBA;

MIPUHUMATD LEIH COBMECTHOW JESATEIIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH JEHCTBUSA IO €€
JOCTHKEHHIO: COCTABIIATH IUIAH JIEHCTBUH, pacpeaesaTh poju ¢ y4ETOM MHEHUH y4aCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa M KAXKAOTO yYaCTHHKAa KOMAaHAbI B OOMIMKA pe3yibTar o
pa3paboTaHHBIM KPUTEPUIM;

npe/ularaTb HOBBIE TPOEKTHI, OLEHMBATh UJAEM C TO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBISATh TO3UTHUBHOE CTPATErMUECKOEe IOBEIEHUE B Pa3JIMYHBIX CUTYAlUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anmusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh [TO3HABATENIBbHYIO JAEATEIbHOCTh B 001acT (M3UKH U aCTPOHOMHUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs PACYETHBIX U Ka4ECTBEHHBIX 3aJ1a4, IIJIaH BBINOJIHEHUS
MPaKTUYECKOU PabOTHI C YIETOM UMEIOIINXCSI PeCypCOB, COOCTBEHHBIX BO3MOYKHOCTEHN U MIPEATIOYTCHHI;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsATh paMKU y4eOHOT0 ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIlICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HSPYAULHMH B 00JacTH (U3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTeIbHbBIN U KyIbTYpPHBIH YPOBEHD.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pEe3yIbTaTOB LIEIISAM;

BJaJIeTh HABBIKAMH II03HABAaTEIbHOW pe(IEKCHMM Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIeKCUH TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;



YMETh OLICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX MPH aHAIN3E PE3YJIbTaTOB JACITCIbHOCTH,

MPUHUMATH Ce0sl, MIOHMMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NP aHAIIN3E PE3YJIbTATOB JACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mpouiecce AOCTHKEHHSI TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBI IO (pU3UKe IJI YPOBHS
cpemHero ooOmero oOpa3oBaHHs Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOILMOHAIBHBIA WHTEIUICKT,
MPE/IoIararIui copMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE COCTOSHUE, BHIICTh
HaIpaBIICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAIBHOMN cephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K AIMOIMOHAIBHBIM U3MEHEHHUSM U MPOSBISITh THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JIOCTFDKCHHUIO e W YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/ISI U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIFOYAIONICH CIIOCOOHOCTh MOHMMATh 3MOI[MOHAILHOE COCTOSIHHE IPYTUX, YYHUTHIBAThH
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

COIIHAJIbHBIX HABBIKOB, BKJIFOUYAIOIIMX CIIOCOOHOCTHh BBICTPAHUBATh OTHOIICHHUS C JAPYTMMHU JIFOJABMHU,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6yuenus B 10 kiacce nmpeaIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaThb
C()OPMHUPOBAHHOCTD y OOYHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAyUHOMU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUECKOH NEATEIbHOCTH JIIOIEH;

YUUTBIBATh TPAHUIIBI MPUMEHEHHs] W3YYEHHbIX (U3UUYECKUX MOJeNIel: MaTepualibHas TOUKa,
MHepLUalbHas cucTeMa OTCYETa, aOCOIIOTHO TBEPJAOE TENIO, MJCAbHBIM ra3, MOJIEIN CTPOEHUS Ia3oB,
KHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IPU pellieHuU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pu3nyeckue sBICHHS (IPOLECChl) M OOBACHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHHS BELIECTBA M JJIEKTPOJUHAMHKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHENHOE JIBH)KEHUE, CBOOOJHOE MaJe€HUE Tel, JABHKEHUE IO OKPYKHOCTH,
uHepuus, B3auMmojencTBue Tei, auddys3usi, OpOyHOBCKOE ABHKEHUE, CTPOCHHE >KUIKOCTEM M TBEPIBIX
TeJ, W3MEHeHHe oO0bEMa Tel NpU HarpeBaHuu (OXJAKICHWHU), TEIJIOBOE paBHOBECHE, MCIIApEHHE,
KOHJICHCAllMs, IUIABJIEHUE, KPUCTAUIN3alMsl, KUIIEHNE, BIAKHOCTh BO3J]lyXa, TOBBIIICHUE JAaBJIECHUS ra3a
IIPU €ro HarpeBaHHWU B 3aKPBITOM COCYJE, CBS3b MEXJy MapaMeTpamMH COCTOSHHS ra3za B M30MpOIleccax,
JIEKTPU3alLKs Tell, B3aUMOAEHCTBHE 3apsi/I0B;

OIMCBHIBATh MEXAHWYECKOE JBIKEHHE, MCIONb3ys (U3NYECKHe BEIUYMHBL: KOOpIUHATA, MYTh,
NIEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CWJIa, HMIIYJbC Tela, KHUHETUYECKas DSHEprus,
MOTEHIIMAaJIbHAs IHEprusi, MeXaHuveckas paboTa, MeXaHHYecKas MOIIHOCTh; MPH OMHUCAHUU MPABHIBHO
TPakToBaTh (PU3MUECKUH CMBICH HCIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHHS W €IMHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOLINE JaHHYIO (PU3UUYECKYIO BEIUUUHY C JPYTUMHU BEIUUNHAMU;

OIMCHIBATh M3yUYCHHbIC TEIUIOBBIE CBOMCTBA TeNl W TEIUIOBHIC SIBICHUS, WUCHOIB3yd (pusmueckue
BEIMUYMHBI: JIaBJICHUE Ta3a, TEeMIepaTypa, CPEIHssl KUHETUYeCKash HEPrusi XaoTUYECKOIo JIBUKEHUS
MOJIEKYJI, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHH:S SHEprus, padbora
raza, K03(ppuuueHT nojae3Horo AeHCTBHUS TEIUIOBOTO IBUTATEINS; MPU OMUCAHUHU NPABHIBHO TPAKTOBATH



(bu3nyecKuii CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHUS U EIUHMIIBI, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NUECKYIO BEIMUUHY C APYTUMH BEITHYMHAM;

OIMCHIBATh U3YYEHHBIC JCKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJCKTPUUECKUE SIBICHUS (IPOILIECCHI),
UCHOJNB3YS (PU3UUYECKUE BEIIMYMHBL: AJIEKTPUUYECKHUI 3apsll, dJIEKTPUUECKOE I0Jie, HANPsHKEHHOCTh MOJ,
MOTEHIIMAJ, Pa3HOCTh TMOTEHIUAIOB; IPH OMNHWCAHUU MPABUWIBHO TPAKTOBAaTh (DU3MUECKHU CMBICI
UCTOJIBb3YyEeMbIX BEIMYUH, UX OOO3HAYCHHMS W EJMHMIIBI, yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO
(U3NYECKYIO BETUYMHY C IPYTHUMHU BEIIMYHMHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONB3Ysd (U3NYECKUE 3aKOHBI M MPUHIIMIIBL:
3akoH BcemupHoro tsarotenus, |, Il u 11l 3akonsr HeroTOHA, 3aK0H COXpaHEHUS MEXaHUYECKOW DHEPTHUH,
3aKOH COXPAaHEHUS HMITYJIbCa, MPUHIMII CYNEPIIO3UIMHA CHJI, MPUHLIUI PABHONPABUS HHEPIHATBHBIX
CHCTEM OTCYETa, MOJICKYJSPHO-KUHETUYECKYI0 TEOpPHUIO CTPOCHHS BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETUYEeCKOM PHEPrHH TEIUIOBOTO JABMKEHHUS MOJEKYN ¢ aOCONIOTHON TeMIepaTypoil, mepBbIil
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsI SJICKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3ToM pa3nuyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKECHHWE M YCIOBHS (TpaHUIBI, 00JIaCcTH)
MIPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC NPHUHIIMIIBI JIEHCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO HCIONIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBIIIOJIHATE  OKCHEPUMEHTHl TI0 HCCICAOBAaHUIO (U3WYECKHX SBJICHUH W  MPOIECCOB C
WCTIOJIB30BAHMUEM TIPSMBIX M KOCBEHHBIX W3MEPEHHUH, MpH 3TOM (OpPMYIHpOBaTh Npobiemy/3amady u
TUIOTE3Yy y4eOHOIr0 SKCIEepUMEHTa, COOMPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYAOBaHMUS, MPOBOIUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TMPSIMBbIE M KOCBEHHBIE HM3MEPEHHs (U3NYECKUX BEIUYMH, MPH STOM BBIOMPATH
ONITUMAIIBHBIA  CITOCOO W3MEPEHWsT M WCIOJIb30BaTh M3BECTHBIE METOJBI OIEHKH TOTPEIIHOCTEH
U3MEPEHMUI;

HCCIIEeIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMU BETUYMHAMU C HCIOJIB30BAHHEM TMPSIMBIX
M3MEPEHUH, MIPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI MOTYYCHHON 3aBHCHUMOCTH
(bU3NYEeCKUX BETMYMH B BUJIE TAOIUI] U TPApHUKOB, AETATh BEIBOBI 10 Pe3yJIbTaTaM HUCCIIETOBAHHS;

coOnoaTh MpaBuia O€30MacHOro Tpyda NpU MPOBEAECHUU HCCIENI0BaHMM B paMKax ydeOHOro
HKCHEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKOM M MPOEKTHOM  JIEATETbHOCTH €  HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacu€THBIE 3a/1a4H C SIBHO 33JJaHHON (PM3MUECKON MOJICNBIO, UCTIONB3Ys (PU3NIECKHE 3aKOHBI
Y TIPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBUSA 3a/1a4i BIOUpaTh GU3UUYECKYIO MOJIENb, BBIACIATh (PU3NIECKIE
BEJIMYUHBI U (HOPMYIIBI, HEOOXOAUMBIE IS €€ pelleHHs], TPOBOAUTh Pacu€Thl U OLEHUBATH PEaTbHOCTh
MOJTyYSHHOTO 3HAYCHHS (PU3NIECKON BETMIHHEL,

pemarh KaueCTBEHHBIE 3aJa4yl: BBICTPAaWBAaTh JIOTHYECKH HETPOTHBOPEUMBYIO  IICTIOYKY
paccyxJIeHH ¢ ONopoi Ha N3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHUS;

WCIOJIb30BaTh TPHU PEIICHUU Y4eOHBIX 3a7ad COBpEeMEHHbIE WH(OPMAalMOHHBIC TEXHOJIOTUU IS
MONCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAUN W TIPEACTABICHUS YYeOHOH H HAYYHO-TIOMYJISPHOM
nHpOpMAINY, TOJYYCHHOW W3 PAa3UYHBIX HWCTOYHHUKOB, KPHUTUYECKH aHAIM3HPOBATH IMOIYYaeMYIO
uH(pOpMaIINIO;

MPUBOJIUTh TIPUMEPHI BKIIaJa POCCHMCKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TTPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (U3UKE B MOBCEIHEBHON XKHU3HU [Uisi oOecredeHus
6e30macHOCTH MpHU O0pAILEHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, JUISL COXPAHEHHUS 310POBbS
U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B IPYIIE C BBHIOJHEHUEM Pa3IUYHbBIX COLUAIBHBIX POJieH, IIaHUPOBAaTh PaboTy TPYIIIILI,
paIMoOHAIBbHO paclpeaesiiaTh 00sI3aHHOCTH W TUTAHUPOBATH NIEATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIIHSIX,
aJICKBATHO OIICHUBATH BKJIA] KAXKIOTO U3 YUACTHUKOB TPYIIIHEI B PEHICHUE PACCMATPUBAEMON MTPOOIIEMEI.

K xonny oGyuenust B 11 kiacce mpeaIMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JEMOHCTPHPOBATh HAa MPHUMEpPaxX POojb U MECTO (M3HKU B (POPMHUPOBAHUU COBPEMEHHOW HAYIHOU
KapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOUN AEATEIBHOCTH JIOJCH,
L[EIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh T'PAHULBI MPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEJCH: TOUEUHBIH 3JIEKTPHUUECKUN
3apsif, JIyd CBETa, TOUCYHBI HCTOYHUK CBETA, SIepHAs MOJIe]h aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO sijipa
[pU peuIeHnr PU3NIECKUX 3a]1a4;

pacmo3HaBaTh (U3MYECKHe SBIEHUA (IPOLECChl) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (U3MKH: OJEKTpPUUYECKas MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCWCTBHSI TOKA, B3aMMOJCHCTBHEC MArHWTOB, JJICKTPOMATHUTHAs WHIYKIIHS,
JCHCTBHE MAaTHUTHOTO ITOJIS HA TPOBOIHHK C TOKOM U JBMKYIIHIACS 3apsiji, JICKTPOMArHUTHBIC KOJIeOaHus
U BOJHBI, MNPSMOJIUHEHHOE pacHpOCTpaHEHUE CBETa, OTpPaKEHUE, IMpeIOMIIEHHe, UHTepdepeHIus,
mudpaknus W TOJApU3alMs CBETa, AUCIepcus cBeTa, (oroanekTpuueckuii shdext (doTodrddexr),
CBETOBOE JIaBJICHHE, BO3HWKHOBECHWE JIMHEHYATOr0 CHEKTpa aroMa BOJOPOJa, CCTCCTBCHHAS U
HCKYCCTBEHHASI PaJIMOAKTUBHOCTH;

OMKCHIBATH U3YYEHHBIE CBOWCTBAa BemIeCTBAa (DIEKTPUYECKHE, MAarHUTHbIC, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEM) U JICKTPOMATHUTHBIE SBIIEHUS (TMPOILIECCHI), UCTIOIb3Ys
(du3HYECKHe BEITMYMHBL: JICKTPHUSCKUAN 3aps]l, CHUJIa TOKa, SJIEKTPUIECKOE HAIPSDKCHUE, DICKTPUICCKOES
COIPOTHBIICHUE, PA3HOCTh MOTEHITMAIOB, JICKTPOJABMKYIIAs CHiIa, paboTa TOKa, WHAYKIUS MarHUTHOTO
nonis, cuna Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTUS DJEKTPUUYECKOTO0 ¥ MarHUTHOTO
moJied, MepuoJ M YacToTa KoieOaHuM B KojeOaTeNIbHOM KOHType, 3aps]l M CHjla TOKa B MpoIecce
TAPMOHHMYECKHUX AJICKTPOMArHUTHBIX KoJjeOaHWH, (POKYCHOE PacCTOSHUE W ONTHYSCKAs CHJIA JIMH3BI, IPU
OIMCAaHWUW TIPABHIHLHO TPAKTOBATH (DM3MUECKUU CMBICT HCIIOJIb3yeMbIX BEIHYWH, WX OOO3HAYCHHS W
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C JPYTUMH BETUYHMHAMU;

OMKCHIBATh M3YyUYEHHBIE KBAaHTOBBIC SIBICHUS U MPOIECCHI, HCHONB3YS (U3MUECKHE BEITUYMHBI:
CKOPOCTH IJICKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI M YaCTOTA CBETA, YHEPTHUS M UMITYJIbC (DOTOHA, TIEPUOT
MOJTypacmaia, YHEPTUsl CBSA3M aTOMHBIX SiACp, MPU ONMKMCAHWN MPABHIIBHO TPAKTOBATH (U3MUSCKUN CMBICIT
UCIIONIb3YEMBIX BEJIMYUH, UX OO0O3HAUEHHUs W EIWHUIBI, yKa3bIBaTh (POPMYJBI, CBS3BIBAIOIIUE TaHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BETHUYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKOM BETUIHUHEI;

aHAJIM3UPOBATh (PH3UYECKHE MPOIECCHl M SBIICHUS, WCIIOJB3Ys (DU3MUYECKUE 3aKOHBI M MPHHIIHITHL:
3akoH OMa, 3aKOHBI TIOCJICIOBATEIIFHOTO M MAPAJLICIIBHOTO COSAMHCHHS MTPOBOIHUKOB, 3aKOH JKOyisa—
Jlenna, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIIMHU, 3aKOH MPSIMOJIUHEHHOTO paclpOCTpAaHEHHUS CBETa, 3aKOHBI
OTpaXCHUs CBETa, 3aKOHBI TPEJIOMIICHHS CBETa, ypaBHeHHe DiHITeHHa g ¢doTtodddekra, 3aKoH
COXPAaHCHHUS JHEPTHH, 3aKOH COXPAHCHUS WUMIYJIbCa, 3aKOH COXPAHCHHS JJICKTPUUYCCKOTO 3apsja, 3aKOH
COXPAaHEHHS MacCOBOTO YHCIIA, MOCTYNAaThl bopa, 3aKOH paguoaKTHBHOTO pacmaja, Mpyu 3TOM Pa3IHyaTh
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHWE M YCIOBHS (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpPE/ICIIATh HAIpPABIICHUE BEKTOPAa WHIYKIIMM MAarHUTHOTO ITOJISI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OMHICHIBATh N300pakeHUE, CO3/1aBaeMOE TNIOCKUM 3€PKAIOM, TOHKOH JINH30M;

BBITIONHATh  OKCIIEPUMEHTHl 10 HCCICNOBAHUIO (U3NYECKUX SBICHHA W  MPOILECCOB C
UCIIOJIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX H3MEpEeHHil: mpu 3ToM (OopMylIupoBaTh MNpobiemy/3afauy H



TUIIOTE3y Y4eOHOTO HKCIIEPHMEHTa, COOMPATh YCTAaHOBKY M3 HPEATI0KEHHOTO 000PYIOBaHUS, MPOBOJUTH
OIBIT U ()OPMYIUPOBATH BBHIBO/IbI;

OCYLICCTBIISATh MpPSIMbIE M KOCBEHHBIC H3MEpEHHs (H3MYCCKHX BEIMYHMH, MPU 3TOM BBIOMPATH
ONTHMAIBHBIA CHOCOO0 W3MEpPEHHs M HCIOJb30BaTh M3BECTHBIC METOJBI OLECHKH IIOTPEHIHOCTEN
HU3MEPEHUI;

UCCIICI0BaTh 3aBUCUMOCTH (DPU3UUECKUX BEIMYUH C UCIIOJIb30BAHMEM IPSMbBIX U3MEPEHHIN: TIPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTAaThl OIYUYCHHOH 3aBUCHMOCTH (PU3MYECKUX BEJINYMH B
BU/I€ TaOJIUI ¥ TPaMKOB, 1EJIaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS;

coOmroiaTh TpaBmia OE30MacHOTO TpyAa IMpH IMPOBEICHHM HCCIEIOBAaHUM B paMKax ydeOHOro
IKCIIEPUMEHTa,  y4eOHO-HCCIICAOBATEIILCKOW M TPOCKTHOM  JICATENBHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

penats pacu€THbIC 33/1a4H1 C SIBHO 3aJIaHHOM (PU3NUECKON MOJIENbIO, UCIIOIb3Ys (PH3HMYECKHE 3aKOHBI
Y TIPUHLUIIBI, HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4d BIOMPATh (PU3MUECKYIO MO, BBIICIATh (pr3ndecKue
BEJIMYMHBI U (POPMYJIbI, HEOOXOUMBIC JUIS €€ pPEIICHHs, MPOBOIUTh PACUEThl U OLICHUBATH PEaJIbHOCTH
MOJYYCHHOTO 3Ha4YeHHsI (PU3NUCCKON BEITMYMHBI,

pemiate  KaueCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEYHMBYIO  IICTIOUKY
paccyXIIeHH C OTIOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKHE SIBIICHHS;

UCIIOJIb30BaTh MPH PEIICHUM YYEOHBIX 3aJad COBPEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHHU IS
MOUCKA, CTPYKTYPUPOBAHMsS, HWHTEPIPETAIMM W TPEJACTABICHHUS Y4eOHOH W HAy4YHO-TIOMYJISPHOU
UHpOpMAIMY, TIOJYYCHHOW W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTHUYECKH AaHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuo;

OOBSCHSTH MPHUHIMIIBI JICHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWCTB, pa3inyaTh YCIOBHUS
uX 0€30MMacHOr0 MCIOIb30BaHMUS B TOBCEAHEBHOM KU3HH;

NPUBOIUTH TPHUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX yYEHBIX-(H3HKOB B Pa3BHTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIONIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECCKUE 3HAHUS 1O (U3MKE B TIOBCETHEBHOW JKM3HHM Ui OOCCIICUCHHS
0€30MacHOCTH MPH OOpALICHUH ¢ IPUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, ISl COXPAHECHUS 37I0POBbSI
U COOJTIOJICHNST HOPM SKOJIOTHUECKOTO ITOBEICHHUS B OKPYKAIOIEH Cpee;

paboTaTh B TpyNIE C BHIOJHEHHEM Pa3IMYHBIX COIHATIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIIHI,
PalMOHAILHO PACIPENesATh 00SI3aHHOCTH W IJIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUsX,
aJICKBATHO OIICHUBATH BKJIAJ KaXIOT0 M3 YYACTHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMO#l TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB

DJIEeKTPOHHbIE

Ne Koutpoanr = Ilpaktn Hara

Tema ypoka uudposeie

n/m Bcero HbIE YyecKue H3YyYeHHsI

o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBanuu

2 COBPEMECHHOI (El)a HOM K(z I’;I/IHII))I MHpa, B 1 bubmorexa HOK

p . yi p Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIeH
MexaHn4ecKoe IBHKCHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
nerkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJTMHEHHOE JBHMYKEHUE 1 bubmmorexa [JOK

P P s https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 bubnuoreka [IOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe neuxeHue. JBrmkenne 1 bubmuoreka [JOK
MAaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunatmn otHOCUTENbHOCTH ["anumes.

8 HNuepunansHbie cuctemsl otcuera. [lepBbiil 1 bubmoreia HOK

P F P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa

9 Macca tena. Cuina. [lpuHuun cynepno3unuu 1 bubnuorexa [IOK



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

cui. Bropoii 3akon HerotoHa st
MaTepuanbHON TOUKU

https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH HproTOHA 111 MarepuaabHbIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroteHus. Cuna bubnmoreka [JOK
11
TsbkecT. [lepBas KocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuia ynpyrocti. 3akon T'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunuent tpennsa. Cuia
13 COHpOTEIBJ'IeHI/ISI Hp(il)/lq?HBI/I)KeHI/II/II) Tena B bubmmorexa LOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WU Ta3e
[TocTynarenpHoe U BpalaresibHOE
14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liieuo cumnel. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeNa
NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cuibl. bubnnorexka [JOK
3aKoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momtHoCTh cuibl. Kunetudeckas
16 SHEprus MarepuanbHoil Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo0.ru/ff0c4502
W3MEHEHUU KUHETUYECKON YHEPTUr
[HotenuumansHas sHeprus. [loTeHunansHas
17 SHEPTus yrnpyro aeGopMupoBaHHON bubnmoreka [JOK
npyxuHbl. [loTeHIManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3H MMOBEPXHOCTH 3eMITH
18 [ToTeHumanbHble U HETOTEHIIMATIbHBIE CUJITBI. bubnmnorexa [JOK

CBs13b pa6OTBI HCIIOTCHIMAJIbHBIX CHUII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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

U3MEHEHHEM MEXaHUYEeCKOM SHECPIrun
CHCTEMBEI TeJl. 3aKOH COXpaHCHHA
MEXaHNYeCKOU SHEpIrun

19

Jlaboparopuas pabota «Vccienoanue
CBs3H1 pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHHU TeJla Ha TIpUMepe
pacTsHKEHHSI PE3UHOBOTO XKIyTa»

20

21

22

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHUYECKOM Teopuu. bpoyHoBckoe
nekenue. Anddysus

XapakTtep ABUKEHUS U B3aUMOJICUCTBUS
YyacTHll BeuecTsa. Moiesn CTpoOeHus Ta3os,
KUAJIKOCTEN U TBEPIBIX TEIl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostHHass ABoraapo

24

25

TenmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenscust
WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AOGcomtoTHas TeMmIepaTrypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27
28

3akoH JlampToHa. ['a30BbIC 3aKOHBI

Jlaboparopnas pabota «Vccrnenoanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEXIy ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOIO rasza

H3onporiecchl B eaabHOM ra3e u ux

bu6mmoreka [IOK

29
rpaduuecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIst sHeprus TepMoJuHAMHYECKOI
CUCTEMBI U cII0CcOObI €€ N3MEHEHU.
30 KonuuecTtBo Termiorel u pabota bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c5952
BHyTpeHHSS SHEpTUs 0THOATOMHOTO
UJeaJIbHOTO Ta3a
bubmuorexa [JOK
1 B
3 HARL TeonepelatH https://m.edsoo.ru/ff0c5c36
VYnenbHas TEII0EMKOCTh BELIECTBA.
32 KomnnuecTBo TEI0ThI py Temionepeaaye bubmmorexa LIOK
. p peate. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs Mpo1ieccoB B MpUpoOIe. bubnuotexa [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuaumn nevicteus u KIIJ teruosoit bubnuoreka [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJOrH4ecKHe MpoOIeMbl
TETUTOOHEPTEeTHKHI
38 O6o06matomuii ypok «MomnekynspHas bubnmnoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbnas pabora no teme
bu6mmoreka [IOK
39 «MonexynspHas ¢puzuka. OCHOBBI

TCPMOAUHAMUKU»

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue 1 KOHACHCAIHS. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoN0THAs 1 OTHOCHTEJIbHAS BIIAYKHOCTh bubmuorexa [JOK
Bo3ayxa. HacelmenHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramndeckue u
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnnoreka HOK
42
KpucTauioB. JKuJaKkue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [ImaBnenue u Kpucramum3auus. Y genbHas bubnuorexa [JOK
TeruioTa riaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 0
YpaBHeHI/Ie TCTIIOBOTO Daarca https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tej. DISKTPUISCKUi 3apsi. bubnuorexa [JOK
JIBa BuJa IIEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U
46 an JIOBO HI/)IIKI/I 3aK(1:))H COXpaHCHHUS bubmmorexa [TOK
YHpOBOZ ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. bubnmnorexa [JOK
TouyeuHbIN HIIEKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ced
Harpsx€HHOCTB 3JIEKTPUYECKOTO TOJIS.
48 [IpuHUMI CynepO3UIINH STEKTPUYECKUX bubmmorexa [OK
P vu Hep . . P https://m.edsoo.ru/ff0c6df2
noneit. JIunum HanpsKEHHOCTH
49 PaboTa cwt anexkTpocTaTuuecKoro mossi. bubnmuorexa [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY U TUAIEKTPUKH B
50 3J'IpeKT I([)CTaTI/I‘—I:([:KOM nolj1e bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JlupnexTpudeckast MpOHUIIAEMOCTD
51 Onextpoémkocts. Konaencarop bubnuorexa [IOK



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
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

3JI€KTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpaA.
9H€pFI/I${ 3apsAXKEHHOI'O KOHACHCATOopa

https://m.edsoo.ru/ff0c7126

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

53

54

55

56

57

Jlaboparopnas padora "M3mepenue
IEKTPOEMKOCTH KOHJEHcaTopa'

[IpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTpYHHOTO IPUHTEpA. DIIEKTpOCTaTUIYECKast
3amuTa. 3a3eMIEHHE AIEKTPOpruOopoB

DNEeKTPUYECKUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [Tocrosiuubiif Tok. Cuna
toka. Hanpsbxkenue. ConporuBieHue. 3akoH
Oma 11 yyacTka 1enu

[TocnenoBarensHOE, MapaieabHOE,
CMELIaHHOE COeTMHEHNE MPOBOHHUKOB.
JlaGopatopnas pabora «3yuenue
CMEILIaHHOTO COeIMHEHMSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenne DJIC ucTouHNKa TOKA U €T0
BHYTPEHHETO CONIPOTHBIICHUS»

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOTUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIEPaTyPHI.
CBepXxnpoBOIMMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnexTpuuecKuil TOK B Bakyyme. CBolicTBa

60 1
ANEKTPOHHBIX ITYYKOB
IlonyrpoBOJHUKH, UX COOCTBCHHAS U
61 1} Hl\};:fﬂaﬁﬂn oBoaAMMOCTh. CBOMCTBA p—N- 1 bubmmorexa [JOK
p POBOAL ' P https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynmpoBogHUKOBBIE TPHOOPEI
DIIEKTPUYECKUHN TOK B pacTBOpax U
paciuiaBax 3JICKTPOJIMTOB. bubnnoreka [HOK
62 1
DNEeKTPONUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUI TOK B ra3ax.
. . bubmuorexa [JOK
63 CamMoCTOSTEIbHBIA U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DNeKTpUYECKHE MPUOOPHI M YCTPOMCTBA U
64 UX 1 :)KTHHGCKOGI;I I/IN?CHGHZG 1;1 aBHJIA 1 bubmorexa LHOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuotexa [JOK
65 O6006maromuit ypok «IeKTpOIUuHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme
«Qnekrpocraruka. [locrosHHbIN
66 JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX 1 bubnnorexka [JOK
cpenax» /Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0c8a8a
paboTa nmpu npoBeACHUH HAa OYMaKHOM
HOCHUTEJE
PezepBHblil ypok. KonTposibhas pabota 1o bubnnorexka [JOK
67 1
Teme "DneKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56
68 PesepBHblil ypok. O6006maromuii ypok mno 1 bubmuoreka [IOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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[NPOT'PAMME




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Koutpons  Ipakru Hara uudposbie
n/n Bcero HbIe yeckue u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypchl

[TocTostHHBIE MATHUTHI U X

1 B3auMojeiicTBue. Maruutnoe nose. Bektop 1 bubmmoreka [JOK
MAarHUTHOM MHAYKUMH. JINHUYM MarHUTHOMN https://m.edso00.ru/ff0c9778
WHIYKIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmneiT Opcrena. Bzaumopeiicrsue 1 bubmrorexa LIOK

https://m.edsoo.ru/ff0c98fe

IIPOBOJHHUKOB C TOKOM

3 Jlaboparopnas pabota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrEe MarHUTHOTO TOJISL HAa TPOBOJIHUK

4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubnmnoreka HOK
paborta «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYILLYIOCS 3apshKEHHYI0 yacTtuily. Cuiia 1 bubmxorexa LTOK

https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabota cunbl Jlopenia
OnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKuu. 3/1C 1
WHIYKIWH. 3aKOH JJIEKTPOMAarHUTHON
unaykuuu Gapanes

7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnmnorexa [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUWD) https://m.edsoo.ru/ffOcal50



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
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIIEHUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMAarHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
UHIYKIIMOHHAs II€Yb

10

O6o06maromuii ypok «MaraHuTHOE T0JIe.
3HeKTpOMaFHHTHa§I WHAYKIUA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbnas pabota no Teme «MaruutHoe
rosie. DJIEKTPOMarHuTHasT UHTYKITHS

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
IMapmonnueckue konedanus. YpaBHEHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUU

Jlaboparopnas pabota «lccrnenoBanue
3aBHCHMOCTH TIepH0/ia MANIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

Konebarenbubliit KoHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHMs B
ueaIbHOM KoJieOaTeTbHOM KOHTYpeE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

IIpencrasnenue o 3aTyxaromux
Kosie0aHUsAX. BbIHYXICHHbIE MEXaHUYECKHE

bubnunoreka LIOK

16 koJjieOanus1. Pesonanc. Beinyx1eHHbBIS https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUs
Ilepemennsblil Tok. CHHYCOUAIBHBIN
17 IIEpEMEHHBII TOK. MOITHOCTh IEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYIHOE U JEHUCTBYIOIIECE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIPSKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepeaada
1 IOTpeOJICHUE IEKTPUUECKON dHEprun
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTpornepeaad
DKOJOrMYECKUE PUCKH MIPH ITPOU3BOJICTBE
20 anekTposHepruu. Kynerypa ucrnonb3oBaHus
ANIEKTPOIHEPTUHU B MOBCEITHEBHON )KU3HU
MexaHn4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocts bubmmnoreka HOK
pacnpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsle U MPOAOIBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJeKTpOMarHUTHbHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTsb. [IIkana 371eKTpOMarHUTHBHIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIUIBI PaAMOCBSA3U U TEIEBUICHHUS.
PazButue cpencts cBs3u. Paguonokarus
o5 KonTponbnas padora «KoneGanus u bu6muoreka [JOK

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonuHENHOE pacIIpOCTPAHEHUE CBETA B

bubnunoreka LIOK

26 OJIHOPO/IHOM cpeze. ToueuHbIN HCTOYHHUK
AHOPOAHOM CPe https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKCHUS
27 cgeta. [locTpoenune nzodpaxeHuii B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue cpeta. [lonHoe BHyTpeHHEE
28 orpaxeHnue. [IpeneapHbIil yroi mojgHoro bubmmorexa [JOK
P P A https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas pabota «3mepenue bubmmoreka [JOK
MOoKa3aTesisi IPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
30 ®opMyia TOHKOW JTUH3bI. Y BEIUYECHHE bubmorexa LIOK
Py ' https://m.edsoo.ru/ffocddle
JTUH3bI
31 Jlaboparopnast pabota «/ccnenoBanue
CBOMCTB M300paXeHUH B JIMH3AX
Hucnepcus ceeta. CoxkHbIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubmmnoreka HOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI M yCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIIbI MPUMEHUMOCTH KIIACCHUECKOM
P P . bubnuotexa [JOK
36 MexaHukH. [TocTynarsl cieruanbHON

TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

37 3ameIeHre BpEMEHH U COKpaIlleHue bubmorexa LIOK
g P batt https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PENSATUBUCTCKOM
38 yacTurbl. CBsI3b MacChl C DHEPTUEH U buGnuorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOs
39 KontponbHas padota «Ontuka. OCHOBBI bubnmnoreka HOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
40
UMITYIBC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddekra. YpaBHeHUE
42 SﬁHmTe(IEHa Ji(bq)oma(bg)ema «KpacHas bubmmorexa LIOK
s AP https://m.edsoo.ru/ff0d015e
rpanuta» potodddexra
43 JaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmmoteka IIOK
XuMH4eckoe geiicTBUE CBeTa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 puMeHeHue: PoTolrIeMeHT, (POTOAaTUHUK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubnuoreka [{OK
KBAHTOBOU ONTUKH https://m.edso0.ru/ff0d0302
Mopenbs aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[Imanerapnas MoJienb aToMa
bubnunorexa LIOK
47 IT b
OCTyHatH Hopa https://m.edsoo.ru/ff0dOafa
48 W3ny4eHue u noriomieHue GOTOHOB MpH bubmuoteka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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IIEPEX0/I€ aTOMa C OJJTHOTO YPOBHS SHEPIUU
Ha Jipyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa

49

BomnHoBrle cBoricTBa yacTul. BoiHEI e
bpoia. KopryckyisipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3J1y4YECHHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PaAMOAKTUBHOCTH. OIIBITHI
Pesepdopna mo onpexnenenuto cocrasa
PAAOAKTUBHOI'O U3JTYUYCHUSA

CsoiicTBa anba-, 6eta-, raMMa-U3JIy4eHUs.
BrusiHue pagnoakTHBHOCTH Ha KUBBIS
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Annda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
W3JIy4YECHHUE

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

53

DHeprus CBsA3M HYKJIOHOB B sijipe. SlnepHbie
peakiuu. SnepHsiit peaktop. [Ipobiaemsl,
[IEPCIEKTUBBI, IKOJIOTHUECKUE aCTIEKThI
SIEPHOMN YHEPIETUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHa. MeTo 16l HAOTIOIEHUS U
pErucTpalyu 3JIEMEHTAPHBIX YAaCTHLI.
Kpyrisiit cton «®yHaameHTaabHbIe
B3anMozelicTBus. EAMHCTBO dusnyeckon
KapTUHBI MUPay

Orarnbl pa3BuTHs actpoHoMmud. [Ipuknamgnoe

1 MHUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuu. Bun 3Bé€3aH0r0 HebA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
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Co3sBesnus, sipKue 3BE3/IbI, INTAHETHI, UX
BuaUMOE ABrkeHne. CollHEUHas CUCTeEMa

56

S7

58

59

60

Comnnre. ConHeyHas akTUBHOCTE. VICTOUHUK
sHepruu CoJiHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI ITIABHOM MOCIIEI0BATEILHOCTH.
BuyTtpennee crpoenue 3BE3.
CoBpeMeHHbIE NPEeICTaBICHUS O
MIPOUCXOXKICHUU U 3BotoIK CoHIA 1
3BE3]

Muieunsiii [yt — Hama "anakrtuka.
ITonoxxenne u nBuxenne CosHLa B
lNanmaktuke. 'anaktuku. YEpHbIe OBIPHI B
sIpax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKN»

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax MesTeTbHOCTH YeTTOBEKa

O6o06maromuit ypok. Poib u mecro pusuxu
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MUpa

64

O6o06maromuit ypok. Pois ¢pusnyeckoit




Teopuu B (HOPMHUPOBAHHH MIPEICTABICHUH O
¢bu3nueckoil kKapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B 00IEM ATy

05 COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX 1
MPEJCTABICHUI O IPUPOJIE
66 Pe3epBHbIil ypok. MarHuTHOE moJie. 1
DNeKTpOMarHuTHAsE UHIYKIHS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CHeIHabHON TeOpUH OTHOCUTEIHHOCTH
Pesepnsrii ypok. KBanroBas ¢usuka. Bbu6mmoteka [JOK
68 1
DNIeMEHTBI aCTPOHOMHU U aCTpODU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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