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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHLIETIIUU TIpernojilaBaHusl yuyeOoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH IpeaMeTraMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOUYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro nmpenamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SBJICHHUM, H3ydaeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTE€pHaJIOB C 3a/laHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]T TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHOBy Kkypca ¢u3WKu IS ypOBHS CpeaHero ooOmero oOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKOU, TAK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ©dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3MUECKON TEOpUH, poJiM (PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0 B Kypce (M3UKU pealn3yercs MpexIe
BCEro 3a CUET OpraHU3alUH SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B Iporpamme 1o (usuke oObeIUMHEHBI B OOIIMNA CIHCOK YYEHUYECKHUX
IpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »sTomM obecrneuuBaeTcs OBJIAIACHUC
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OINBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacyE€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3aJlaHHOM (DU3UYECKOIN MOJIEIbIO, MTO3BOJISIONINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSCHEHHE TPOTECKaHWS (PU3NUYECKHX SBICHUH M TMPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTro mporecca 0a30BBII ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpYyJOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (OPMUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHneM CIEIyIOMMUX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO 00IIero o0pa3oBaHMUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GU3NUECKo MOJICNIH, aJIeKBAaTHON yYCIOBUSIM 3a]1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HWHTEPIIpETaliid WHGOpPMAIIIH,
OIIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBHUAYaJIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIIOTE3BI.
dusnyecKkue 3aKOHbl U TEOPUHU. | paHUIlBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIorOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TMepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  aBwxeHHWe. J[BUK€HHWE  MaTepuaJbHOM TOYKH IO
OKPY>KHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TIEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ] yIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas SHEprusl. [TorenmanbHas SHEprus YIPYyTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckre yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenu CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekys. Konnyectso BemecTsa. [loctosHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMoCTh poLIecCOB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevctBus TemwtoBod mamwuHbl. [{ukn KapHo m ero ko3¢ @duIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u KoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHbIM map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TeroTa miaBjieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHUaioB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nNoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTATMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYeCKuil 3apsan. JlBa BHIa 3IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnoisd. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpudyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE CONPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. Kopotkoe 3aMbIkaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kkjacce ocCyIlIecTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIWUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOWMH. [IpyHOMND cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM WMHAyKUUW. KapThHa JWHWKA MarHUTHOU
WHYKIWH TO0JIS TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BHoKeHUE 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABMXKYINAA CWIa WHIAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHAYKLUMHU. OJEKTPOABMXKyLIas cujia
CaMOMHIYKLINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIECH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, ammmryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMHU U
JIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUM JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepeHius. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtonenue orpakeHus: U MPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, OJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuueckue yCTpoMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue MpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKona.

Habmronerne natepdepeHIIny CBETA.

HaOmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  NMPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHukdu.  [locTtynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YaCTOTON. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordekra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboToMaATUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
ILmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DSHEPIHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiisa. KopycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuio  cocTasa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
BnusHue pagoakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConnewyHasi akTUBHOCTh. Mctounuk sHeprur CojiHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOIonU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHHS TTOJIOKEHHSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponp Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOM c(pepax NesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3mdeckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: snextpuueckue SBICHUS B SKUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3znka» Ha ypPOBHE CpPEIHEro OOLIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloLIUXCsl PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATU3ALUUNA OCHOBHBIX HAIPaBICHUN
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UCHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIpOIECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJNIMpOBAaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JEATeIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHThI JJi1 J0Ka3aTeabCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
THTHUEHBI, PECypCcOCOEpEeKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKAaTHBHBIE YHHBePcAIbHbIe YueOHbIe JeliCTBHUS:
OCYILIECTBIISITh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOMU JESITEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTHBA;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IUUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUI;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HAaBBIKAMH  TO3HABATEJNbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IIPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U MIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPIABIX TEJ, TOYCHHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1aY;

pacno3HaBaTh (PpU3NYECKHUE SIBICHHS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJIICHUE, KPUCTAUIM3AlUS, KUIICHHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHHS Tra3a B H30mponeccax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3Yys (HU3NYECKUE BEITMYMHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIWYWH, HUX OOO3HAYCHHS U EIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPIrUusi XaOTUUYECKOr0 JABWKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMUHAM;

OTMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJISI, IIOTEHIHAJ, PA3HOCTh IMOTEHIINAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIb3YA (PU3HUECKUE
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHLUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€TAa, MOJIEKYJIPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3anyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU HCCIIEIOBAHUI B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AaOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3UUecKHe 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTH PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4M: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PaCCyXJACHUU C OMOpOH Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHEC IBIICHHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TIPEICTABJICHUS YYEOHOW U HAyYHO-MOMYJIAPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOIyIaeMyt0 HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pEUIeHUU (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (PU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YAd (U3UYECKUE BEITHYUHBI:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYyIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KoieOaHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU OMUCAHWM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0OO3HAUYECHHs M EAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHl, HCIOIb3YS
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M €IUHUIIbI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUSA
AIEKTPUYECKOTO 3apsAaa, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEATh HAIIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath MpobiieMy/3amadyy ¥ TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOJI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000py1I0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 33JaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHUW C ONOpPOM Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBATh MOIydaeMyto HH(POpPMALINIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH MpPU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PalMOHAIBHO pACHpPEeisTh OO0S3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 o 2
W3UKa U METO/bl HAYYHOTO MTO3HAHUS 0 0 hitps//m.cdsoo.ru/7f4 1bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
AHeMaTHIa 3 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 | bubmuotexa [JOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.eds00.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 reKTpoCTaTHKa 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 0 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yeckne U dJIEKTPOMArHUTHBIS 5 | 0 bubnmnoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | 0 bubnmnoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
DJIeMEHTHI KBAHTOBOW ONTUKU 6 0 0 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 0 0 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 E£:$;;?S§8158§f410970
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo ¢usuku B
(GhOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JeATECTbHOCTH
JIonen

Mexannueckoe IBHKEHHUE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHMKCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOIIMHENHOE
JBHKECHUE

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

bu6nunoteka LIOK https://m.edsoo.ru/ff0c32e2

bu6nunoteka LIOK https://m.edsoo.ru/ff0c33e6

bu6nunoteka LIOK https://m.edsoo.ru/ff0c3508

bu6nmmoteka LIOK https://m.edsoo.ru/ff0c3620

PaBHOyCcKOpEHHOE
HpﬂMOJ’II/IHeI\/IIHOG JBHUXKXCHUEC
CBobosHOe najieHue.

Yckopenue cB0OOOIHOTO
naicHus

KpuBonuzeliHoe 1BUKEHHE.
JIBr>KeHHE MaTepuanbHON

but6mmoreka IIOK https://m.edsoo.ru/ff0c372e

bubmuoreka ITOK https://m.edsoo.ru/ff0c39cc

bubmuoreka ITOK https://m.edsoo.ru/ffOc3ada




TOYKH I10 OKPYKHOCTH

[IprHLIHAII OTHOCUTENIBHOCTH
lNanunes. UnepuuaibHbie
cuctembl orcuera. [lepBrrit
3akoH HproToHa

bu6mmoteka LIOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun
cynepno3unuu cui. Bropoit
3akoH HproToHa 111
MaTepUaIbHON TOYKU

bu6mmoteka LIOK https://m.edsoo.ru/ff0c3be8

10

11

12

Tperuii 3akoH HeroToHa 11t
MaTepUaIbHbIX TOYEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. IlepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bu6nunoteka LIOK https://m.edsoo.ru/ff0c3be8

bu6nunoteka LIOK https://m.edsoo.ru/ff0c3d00

bu6nmoteka LIOK https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koapduuuent
TpeHust. Cuia COpoTUBICHUS
IpY ABWKEHHUHU Tela B
AKHUJIKOCTH WJIU Ta3e

bu6nunoteka LIOK https://m.edsoo.ru/ff0c3£76

14

[ToctynarensHoe 1
BpallaTrelbHOE JBUKEHUE
a0COJTIIOTHO TBEP/IOTO TEa.
Mowment cuibl. 1lnewo cuibl.
YcnoBus paBHOBECHUS TBEPAOTO
Tena

bubmuoreka ITOK https://m.edsoo.ru/ffOc41a6

15

NMitynsc MmaTepraibHON
TOYKHU, CUCTEMBI

but6mmoreka LIOK https://m.edsoo.ru/ff0c43d6




16

17

MaTepUAIbHBIX TOYEK.

Nmnynbe cuibl. 3akoH
COXpaHEHHUS UMITYJIbCa.
PeakTnBHOE ABMKECHIE

PaboTta 1 MOITHOCTB CHJIBI.
Kunernueckas sHeprus
MarepuaJbHOU TOUKH.
Teopema 00 M3MeHEHUHT
KMHETUYECKOW SHEPTUH

[ToreHnmanbHast SHEPTUSL.
[ToreHnManbHasE YHEPTUS
yrnpyro aeGopMupoOBaHHOMH
npyxuHsbl. [loTeHnManbpHas
SHEprus Tena BOIU3n
MOBEPXHOCTU 3eMIIH

Bu6nunoteka LIOK https://m.edsoo.ru/ff0c4502

bu6nunoteka LIOK https://m.edsoo.ru/ff0c461a

18

IToTeHnuanbHbIC U
HEIIOTCHIINAILHBIC CUJIBL.
CBs13b paboOTHI
HEIIOTCHITNAJIBHBIX CHII C
N3MEHEHHEM MEXaHNIECKOM
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPruun

bu6mmoteka IIOK https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C ©3MCHECHHEM
MEXaHUYECKOM SHEePTUHU Tela
Ha TPUMEpEe PacTsHKEHUS
PE3UHOBOTO KIyTa»

bubnunorexa LIOK




20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHHUKE

OCHOBHBIE TIOJOXKEHHS
MOJIEKYJISIPHO-KHHETHIECKON
teopun. bpoyHoBckoe
newkenue. Auddysus

XapakTep JBUKCHUS U
B3aMMOJCHCTBYSI YaCTHII
BeniecTBa. Mozenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX
TEN

Macca monexyi. KonnuectBo
BeniecTBa. [locrosHHas
ABoraapo

TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IlIxana remneparyp Llenbcus

Bbu6nunoteka LIOK https://m.edsoo.ru/ff0c4b74

bu6mmoteka LIOK https://m.edsoo.ru/ff0c4dc2

bubmuoreka [{OK

bubmuoreka [{OK

bub6nmorexa LIOK

25

Wneanpurniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

bu6mmoteka IIOK https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETHYECKOU
OHCPIrur ABMKCHUA MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

but6mmoreka LIOK https://m.edsoo.ru/ffOc511e

27

3akon JlanpToHa. I'a30BEIe
3aKOHBI

but6mmoreka [IOK




28

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ImapamMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO
raza»

bubnunorexa LIOK

29

30

N3onporeccsl B U1eaIbHOM
rase U ux rpapuaeckoe
IpEICTaBIICHUE

BuyTtpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI
1 CIIOCOOBI €€ U3MCHEHHS.
KoauuecTBo TEIIOTHI U
pabora. BHyTpeHHss 3HEeprus
OHOQTOMHOTO HUJICAJIBHOTO
rasza

bu6nunoteka LIOK https://m.edsoo.ru/ff0c570e

Bbu6nunorexa LIOK https://m.edsoo.ru/ff0c5952

31

32

Buasl Tenonepenaun

VnenpHas TEMIOEMKOCTE
BemrecTBa. KommuecTBo
TEIUIOTHI MIPH TeTJIonepenaye.
AnuabaTtHbIi poriecc

bu6nmoteka LIOK https://m.edsoo.ru/ff0c5¢36

bu6nmoteka LIOK https://m.edsoo.ru/ff0c5¢36

33

[IepBb1it 3aK0H
TEPMOJAVHAMUKHU U €r0
IIPUMEHEHHE K U30IpoLeccaM

bu6nunoteka LIOK https://m.edsoo.ru/ff0c5efc

34

HeobpaTtumocTs mporeccos B
npupone. Bropoii 3akon
TEPMOANHAMHUKN

but6mmoreka [IOK https://m.edsoo.ru/ff0c6230

35

[Ipunuun nevictus u KIT
TEIJIOBOM MAIlIMHEI

but6mmoreka IIOK https://m.edsoo.ru/ff0c600a




36

37

uxn Kapno u ero KI1J]

DKoJorn4YecKue mpooIeMbl
TETJIOPHEPTETUKU

bu6nmmoreka [IOK

bu6nmoreka [IOK

38

39

40

41

Ob6o06maromuit ypox
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOAMHAMUKI

KonTponbhas pabota no teme

«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOAMHAMUKI
[TapooGpazoBanue u

KOHACHCaus. I/IcnapeHHe n
KHIICHUC

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS

BJIQYKHOCTh BO3/yXa.
Hacslensslii nap

bu6nunoteka LIOK https://m.edsoo.ru/ff0c6938

Bbubnunoreka LIOK https://m.edsoo.ru/ff0c6a50

bu6nmoteka LIOK https://m.edsoo.ru/ff0c63b6

bu6nunoteka LIOK https://m.edsoo.ru/ff0c64d8

42

43

Tsépmoe Terno.
Kpucrannmueckue u
aMop(QHBIE TeTa.
AHN30TpONUs CBOUCTB
Kpuctayos. XXuakue
Kkpuctayisl. CoBpeMEHHBIE
MaTepHuabl

[InaBnenue u
KpUCTaTU3aIus. Y aeiabHas
TEIUIOTA TUIABJICHHUS.
Cyb6numarus

bu6nunoteka LIOK https://m.edsoo.ru/ff0c65f0

bubmuoreka ITOK https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEMIOBOTO
Oamanca

but6moreka [IOK https://m.edsoo.ru/ff0c6820




45

46

47

DJeKTpu3aius Ted.
Dnekrpuueckuit 3apsj. Ja
BU/JIA JICKTPUUECKUX 3aPsiI0B

[TpoBOHUKY, TUIIEKTPUKHU U
HOJYIPOBOJHUKH. 3aKOH
COXPaHEHMsI EKTPUUECKOTO
3apsza

B3aumoneiicTBue 3aps10B.
3axoH Kynona. Toueunsiii
IEKTPUUYECKUI 3apsi

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6bec

bu6nmoteka IIOK https://m.edsoo.ru/ffOc6bec

bu6nmoteka LIOK https://m.edsoo.ru/ffOc6ced

48

Hanpsoxénnocts
IIEKTPUYECKOTO OJIA.
[IpuHuun cyneprno3uuun
ANEKTPUUECKUX NoJiel. JInaumn
HANPsKEHHOCTHU

bu6nmoteka LIOK https://m.edsoo.ru/ff0c6df2

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TMOJIS.
ITorenmuan. Pa3HocThb
MOTEHIMAIOB

bu6nunoteka LIOK https://m.edsoo.ru/ff0c6£f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B

SJICKTPOCTATUYICCKOM IT0JIC.
I[I/I3J'ICKTpI/I‘l€CKaSI
IMPOHUITACMOCTDb

bu6mmoteka IIOK https://m.edsoo.ru/ff0c7018

51

52

DIEKTPOEMKOCTb.
Konpaencarop
DNEKTPOEMKOCTD TIIIOCKOTO
KOH/JIEHCAaTOpa. DHEprus
3apsHKEHHOT0 KOHJeHCcaTopa

but6mmoreka [IOK https://m.edsoo.ru/ff0c7126

bubmuoreka ITOK https://m.edsoo.ru/ff0c72c0
https://videoteka.apkpro.ru/physics




53

54

55

JlaGoparopnas pabota
"N3mepenune 31eKTPOEMKOCTH
KOHJIeHcaropa"

[IpuHMn gericTBUs U
PUMEHEHHUE KOHIEHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYHHOIO IIPUHTEPA.
DIIeKTpOCTAaTUYECKAs 3aIlHTA.

3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyILIECTBOBAHHSI.
ITocrostnnablii Tok. Cuia Toka.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa Lenu

https://videoteka.apkpro.ru/physics

bu6nmoreka [IOK

https://resh.edu.ru/subject/lesson/5901/start/48864/
https://videoteka.apkpro.ru/physics

56

[TocnenoBarenbHOE,
napajielbHOe, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3ydeHne cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

bu6mmoTteka IIOK https://m.edsoo.ru/ff0c74f0

57

58

Pa6ota u MomHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJi OTHOM
(3aMKHYTOH) 3JIEKTPHUUECKOI
nenu. KopoTkoe 3aMbIKaHueE.
JlaGopaTtopHnast pabota
«M3mepenune DJIC uctounuka

but6mmoreka [IOK https://m.edsoo.ru/ff0c7838

bubmuoreka IIOK https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/5900/main/49366/




59

60

TOKa ¥ €r0 BHYTPEHHETO
COTNPOTHUBIICHUSD

DNEeKTPOHHAs IPOBOUMOCTD
TBEP/IBIX METAJIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJIJIOB OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh
DNEeKTPUYECKUI TOK B

BakyyMme. CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

https://resh.edu.ru/subject/lesson/3775/start/107857/

https://resh.edu.ru/subject/lesson/3787/start/197482/

61

62

63

[TonynpoBogHukH, X
coOCTBEHHAas U IPUMECHAs
npoBoAUMOCTh. CBOWCTBAa p—
n-repexoja.
[TonynpoBOIHUKOBBIE
npudopbI

DNeKTpUUECKU TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMALUs. DIEKTPOIIN3

DNEeKTPUUECKHIA TOK B razax.
CaMoCTOSTEIbHBIN U
HECaMOCTOSTENBHBIN pa3psi.
Monnus. I1ma3ma

bu6nunoteka LIOK https://m.edsoo.ru/ff0c84ae
https://resh.edu.ru/subject/lesson/6294/start/49445/

bu6mmoteka IIOK https://m.edsoo.ru/ff0c82ba
https://resh.edu.ru/subject/lesson/6295/start/15636/

bubmuoreka IIOK https://m.edsoo.ru/ffOc84ae

64

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
IIPAKTUYECKOE IIPUMEHEHHUE.
[IpaBuna TexHUKH

bubmuoreka [{OK https://m.edsoo.ru/ff0c86fc




0€e30I1aCHOCTH

Ob6o06maromuit ypox

65
«OJIEKTPOIUHAMUKAY

1 0 0 bu6mmoteka LIOK https://m.edsoo.ru/ff0c88be

KonTtponbHast pabora o Teme
«OIIEKTpOCTaTUKA.
66 [TocTOSIHHBIN 7€KTpUYECKUI 1 1 0 bu6mmoteka L{OK https://m.edsoo.ru/ffOc8a8a

TOK. TOKH B pa3iIMyHbIX
cpenax»

Pe3epBHbIit
67 ypok.O000mamuil ypoK 1o 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/ff0c8c56

temaMm 10 xiacca

PesepBHBIil ypoK.
68 O06o0marmmuil ypox 1Mo TeMam 1 0 0 bubmmoreka [{OK https://m.edsoo.ru/ffOc8f6¢

10 xmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68 3 5




11 KJIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMoOJIeicTBHE. MarHuTHOE
nosie. BekTop MarHuTHOM
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHOE 1oJjie TPOBOTHUKA
¢ TokoM. OnBIT IpcTena.
BsaumoneiictBue
MIPOBOJIHUKOB C TOKOM

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO MOJIst
KaTYyLIKU C TOKOM»

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

bu6nmoteka LIOK https://m.edsoo.ru/ff0c9778

bu6nmoteka LIOK https://m.edsoo.ru/ff0c98fe

bu6nunoteka LIOK https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MArHUTHOTO TTOJS
Ha MPOBOJIHUK ¢ TokoM. Cuna
Awmnepa. JlabopaTtopHas
pabota «VccnenoBanue
JIEACTBHS IIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM»

bu6nmoteka IIOK https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MAarHUTHOTO TTOJS
Ha JABUKYIIYIOCA 3apsKCHHYIO
gactuny. Cuina JlopeHua.
Pa6ora cuisl Jlopenna

bubmuoreka [{OK https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas

but6mmoreka [IOK




unaykuus. [Torok BekTopa
MarHuTHOM uHaykuuu. JC
MHAYKLIHU. 3aKOH
AIIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOMN
WHIYKITAW

NHnykTuBHOCTG. SIBIIEeHUE
camonHykuuu. 9J1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nose

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

bub6munoteka LIOK https://m.edsoo.ru/ff0ca600

TexHu4eckue yCcTpoiucTBa U UX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIHN 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS T1€Yb

bu6mmoteka IIOK

10

O06o0maromuii ypok
«Mar"auTHoe Tone.
DJIeKTpOMarHuTHas

WHIYKIUSD)

but6mmoreka [IOK https://m.edsoo.ru/ffOcab82

11

KonTpomnpHas pabota mo Teme
«MarnuTtHoe noJe.
DneKTpoMarHuTHas

WHIYKIUS)

but6mmoreka [IOK https://m.edsoo.ru/ffOcad58




12

CB0OO/IHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaiienue s3uepruu

bu6nunoteka LIOK https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOaHHIA
rpy3a Ha HUTH OT JITAMHBI HUTH
¥ MacChl Tpy3a»

bubnunoreka LIOK

14

15

KonebarenbHblil KOHTYD.
CBoOoiHBIE
JIEKTPOMArHUTHBIC
KoJieOaHMs B UI€aIbHOM
KoJ1Ie0aTeIIbHOM KOHTYpE.
AHAaNOTUs MEXY
MEXaHUYECKHMU U
AIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
u7eanbHOM KolleOaTeTbHOM
KOHTYpe

bu6nunotexa LIOK https://m.edsoo.ru/ff0cb820

bu6nmnoteka LIOK https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXaroumx KoJIeOaHusIX.
BbIHyKI€HHBIE MEXaHUYECKUE
Kosiebanus. Pe3onanc.
BriHyXcHHBIE
IIEKTPOMAarHUTHBIE

bubmuoreka ITOK https://m.edsoo.ru/ffOcbb86




17

18

19

20

21

KoJIeOaHus

IIepeMeHHBIH TOK.
CunycouganbHbIN
MepEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKa.
AMIUIUTYIHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUJIBI
TOKA U HaIPsHKEHUS
Tpancdopmarop.
[TpousBoacTBo, epenava u
noTpedIeHue dIEKTPUUECKOM
SHEPTrUu

YCTpOHCTBO U MPaKTUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOT0 TOKA, JINHUU
aNIeKTponepeaay

DKOJIOTUYECKHUE PUCKH TIPU
MIPOU3BOJICTBE
anexkTpo3Heprun. Kynerypa
HCITOIB30BaHUS
ANEKTPOIHEPTUU B
TMOBCETHEBHOMN JKU3HU

MexaHnueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuoa. CxopocTtb
pacnpocTpaHeHHs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJIOJILHBIE BOJIHbI

bu6mmoteka LIOK https://m.edsoo.ru/ff0cbd34

bubmuoreka [{OK

bu6nmnoteka LIOK https://m.edsoo.ru/ff0cc324

bub6nmorexa LIOK

but6mmoreka [IOK https://m.edsoo.ru/ffOcca54




22

23

24

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTs 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

:‘)J'IGKTpOMaFHI/ITHI)Ie BOJIHBI,
HUX CBOMCTBA U CKOpPOCTb.
IIxama SJICKTPOMAarduTHBIX
BOJIH

HpI/IHHI/IHbI PaauoCBA3U U

TeneBuneHus. Pazsurue
CpEICTB CBs3M. Paguomnokanus

bu6nuoteka LIOK https://m.edsoo.ru/ffOcccOc

bu6mmoteka LIOK https://m.edsoo.ru/ff0ccfe0

bubnuoreka [{OK

25

KonTponpsHas padora
«Konebanusa v BOITHBD)

bu6nunoteka LIOK https://m.edsoo.ru/ff0cc6f8

26

27

28

29

30

[IpssmonunenHoe
pacnpocTpaHEeHHUE CBETA B
OAHOPOHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera

OTtpaxeHue cBeTa. 3aKOHbI
OTpa)KEHUs CBETA.
[TocTpoenue nzo0OpaxeHuit B
TIJIOCKOM 3epKajie

IIpenomnenue ceera. IlonHoe
BHYTPEHHEE OTPaKCHUE.
IIpenenbHBIN yroa NOJIHOTO
BHYTPEHHETO OTPaAKEHUS

JlaGoparopHas paboTa
«M3mepenue nokasares
NPEJIOMIICHUS CTEKIIa»

JInn3sl. [TocTpoenune

Bbu6nunotexa LIOK https://m.edsoo.ru/ff0cd350

bu6mmoteka LIOK https://m.edsoo.ru/ff0cd4e0

bubmuoreka [{OK https://m.edsoo.ru/ff0cd7f6

bubmuoreka ITOK https://m.edsoo.ru/ff0cd67a

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




31

32

33

M300paXeHU B TUH3E.
®opmyiia TOHKOHU JIMH3BI.
YBenu4yeHue JuH3bI

JlaGopaTtopHnas pabota
«Uccnenosanue cBONUCTB
M300paKCHHUH B JIMH3aX»

Hucniepcust cBera. CriosXHbIM
cocras Oenoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenue aucnepcuu
CBETa»

WuTepdepenmus ceera.
Judpakmnus crera.
Hudpakronnas pemerka

bu6nmoreka [IOK

bubnuoreka [{OK

bu6nunoteka LIOK https://m.edsoo.ru/ff0ced22

34

35

36

37

38

ITonnepedHOCTHh CBETOBBIX
BosH. [lonspuzanus ceera

OnTuueckue mpuOOpsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NpUMEHEHUs

I'panuLIBI TPUMEHUMOCTH
KJIAaCCMYECKON MEXaHMKHU.
ITocrynarsl cienranbHON
TEOPUU OTHOCUTEIIBHOCTH
OTHOCHUTENBLHOCTD
OHOBPEMEHHOCTH.
3amensieHne BpEMEHH U
COKpAILIEHUE JJIMHBI

DOHeprus U UMIYIbC

bu6mmoTteka IIOK https://m.edsoo.ru/ff0cf02e

bu6mmoteka IIOK

bu6nunoteka LIOK https://m.edsoo.ru/ff0cf862

bubmuoreka [{OK https://m.edsoo.ru/ffOcfad2

but6mmoreka IIOK https://m.edsoo.ru/ffOcfc68




39

40

PEISITUBUCTCKOM YacTHIIBI.
CBs13b Macchl € 3HEpPTUEH U
UMITYJIbCOM. DHEPTHSI TTOKOSI

KoHTponbHas pabota 1o Teme
«OnTrka. OCHOBEI
CIIeNUATILHON TEOpUHr
OTHOCHUTEJIBHOCTH)Y

®otonsl. Dopmyna I1nanka.
OHeprus U UMITyJIbC GOTOHA

bu6mmoreka LIOK https://m.edsoo.ru/ffOcf6f0

bu6nunoteka LIOK https://m.edsoo.ru/ffOcfe16

41

OTKpBITHE U HCCIIE0BaHNE
dororddekra. OnbiTer A. T
CroneroBa

bu6nunoteka LIOK https://m.edsoo.ru/ffOcffc4

42

43

44

45

46

3akoHbl PoTorddexTa.
VYpaBHeHue DHIITEHA 17151
dotorddekra. «KpacHas
rparuia Gorodddexra

Hasnenue cera. OnwiThl [1. H.

JleOeneBa. XuMuaeckoe
JIICUCTBUE CBETA

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
dboTorneMeHT, POTOIATUHK,
coJiHe4Has Oataped,
CBETOJINO]

Pemienne 3amad mo Teme
«DIIEMEHTBI KBAHTOBOM
OIITUKK

Moaens atoma TomcoHa.

Bbu6nunoteka LIOK https://m.edsoo.ru/ff0d015e

bu6mmoteka IIOK https://m.edsoo.ru/ff0d04a6

bub6nmorexa LIOK

bubmuoreka I{OK https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK https://m.edsoo.ru/ff0d091a




47

OmneiTer Pesepdopa mo
PAacCEesTHUIO O-YaCTHII.
[ImanerapHas Mozeb aroma

ITocrynatel bopa

bu6mmoteka LIOK https://m.edsoo.ru/ff0dOafa

48

W3nyyenue u nornouexHue
($OTOHOB TpH MEepexoJie aTomMa
C OJJTHOTO YPOBHS DHEPIMU Ha
npyroii. Buasl criekTpoB

bu6nunoteka LIOK https://m.edsoo.ru/ff0dOafa

49

BosiHOBBIE CBOICTBA YaCTHII.
Bousnbl ne bporis.
KopnyckyisspHO-BOIHOBOMI
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bu6nunoteka LIOK https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
Omneitel Pezepdopaa no
OIIPEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

bu6mmoteka IIOK https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eta-,
raMmma-us3JIyuCHUs. Bnusnane
PAAOAKTUBHOCTH Ha KMBBIC
Opra”Hu3Mbl

bubmmoteka IIOK

52

OTKpbITHE IPOTOHA U
HeliTpoHa. M3ortomnbl. Anbda-
pacnaja. DNeKTPOHHbBINA U
MMO3UTPOHHBIN OeTa-pacma.
I'amma-u3nydenne

but6mmoreka [IOK https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HyKJIOHOB B
saape. SlaepHbie peakium.
S nepHbIil peakTop.

but6mmoreka [IOK https://m.edsoo.ru/ff0d1356




54

[TpoGnemMsbl, NepCHEeKTHUBBI,
DKOJIOTHYECKUE aCIIEKTHI
AJIEPHOU SHEPrETUKH

DIEeMEHTAapHBIE YACTHLIBI.
OTkpeITHE IO3UTPOHA.
Mertoabl HabIOACHUS U
PErucTpanyu 3JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHIaMeHTAIIbHbBIE
B3aUMOJIEHCTBUS. ENMHCTBO
(bu3nuecKoi KapTUHBI MUPaY

bu6nunoteka LIOK https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nH0r0 HebA.
Co3zBe3nus, spKue 3BE3/bI,
IUIAHETHI, UX BUIUMOE
nemwxkenne. Comneunas
cHCcTEMA

bubmuoreka [{OK
https://resh.edu.ru/subject/lesson/4936/start/151726/

56

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro
B3pbIBA. PenmmkToBOE
n3nyyeHue. MertarajiakTuka

https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/

57

58

Comnaue. ComHeuHas
AKTUBHOCTE. VICTOUYHUK
sueprun CoJiHIIA U 3BE3NT

3BE3/BI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI

INIaBHOM MOCIIE€A0BATEILHOCTH.

BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe NPeCTaBICHUS
0 TIPOUCXOKICHUN U

https://resh.edu.ru/subject/lesson/3918/start/48521/

https://resh.edu.ru/subject/lesson/5910/start/280701/




59

60

spomronru CoJHIA U 3BE3]

Mieunsii [yt — Hama
I'amakTuka. ITomoxkenne u
nemxenue CoJHIa B
I'amakTuke. I'amakTuku.
U&EpHbie abIphI B pax
raJlakTHK

Hepemiennsie mpoOieMbl
aACTPOHOMHUHU

https://resh.edu.ru/subject/lesson/4935/start/290420/

bubmuoreka [{OK

61

KonTtponpsHast pabora o Teme
«IJIeMEHThI aCTPOHOMMH U
acTpOHU3HKIY

bubnunoreka LIOK

62

Ob6o06maromuii ypok. Posib
(GU3UKK ¥ aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLMAIIBHOM M 3THYECKON
cdepax AeITeTbHOCTH
YyelnoBeKa

bubmmoteka IIOK

63

O6o6matromuii ypok. Posnb u
MeCTO (PU3UKHU U ACTPOHOMHHU
B COBPEMEHHOHN Hay4YHOHN
KapTHUHE MHUpa

bu6mmoteka IIOK

64

O6o06maromuii ypok. Posb
¢buznyeckoif Teopun B
dbopMupoBaHUU
npeCcTaBiIeHu 0 PU3NIECKOM
KapTHUHE MHUpa

but6mmorekxa [IOK

65

O6o06matomuii ypok. Mecto

but6mmoreka [IOK




66

67

buznyecKoil KapTUHBI MUPA B

00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX

MPEACTABICHUI O IPUPOJE

Pe3epBHbIil ypok. MarHuTHOE

noJje. DJIeKTpOMarHuTHas 1
WHIYKIHS

PesepsHblil ypok. OnTuka.

OCHOBBI CIEIIUATIBHON TEOpUH 1
OTHOCUTEIILHOCTH

bu6nmoreka [IOK

bubnuoreka [{OK

68

Pesepnslii ypok. KBantoBas
¢dusnka. DIeMEHTHI 1
aCTPOHOMMH U acTpO(U3UKU

bubnuoteka LIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB

68

1O [TIPOT'PAMME




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o61iecTBo «3marenbcTBo
«ITpocsenienue»

®duzuka. 11 knacc/ Makumes I'. f., Byxosues b. b., YUapyrun B. M. / Tlox pen.
[TapdentneBoit H. A."., Akunonepnoe o6mectso "U3narenbcTBo
"I[Ipocemienue"

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. EI'D 2025. ®usuka. 45 BapuaHTOB. TUNOBBIE BAPUAHTHI YK3aMEHAIIMOHHBIX
3aganuit oT pazpaborunkoB EI'D / E. B. Jlykamesa, H. 1. UuctsakoBa. —

M. : UznatenscTBO «OK3amen». — 494, [2] c. (Cepust «EI'3. 50 BapuaHTOB.
TecTbl OT pa3pabOTYUKOBY)

2. EI'D 2025. ®usuka. 15 BapuantoB. TUnoBbie BapuaHThI 3K3aMEHAIIMOHHBIX
3aganuit oT pazpaborunkoB EI'D / E. B. Jlykamesa, H. 1. UuctsakoBa. —

M. : UznarensctBo «IK3amen». — 175, [1] c. (Cepus «EI'D. TecTsl oT
Pa3pabOTUYHKOB)

3. EI'D 2025. ®usuka. 10 BapuanToB. THUIIOBBIE TECTOBBIC 3aaHUS /

C. b. bo6ommna. — M. : U3narensctBO «OK3amen». — 104 c. (Cepus «EI'D
OT pa3pabOTUYHKOBY)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmoreka [{OK https://lesson.edu.ru/03/10

Poccuiickast anextponnas mikosna https://resh.edu.ru/subject/28/10/
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