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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHON MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHUTAHHS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydawommuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpenaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[TporpamMMma 1o (pU3MKEBKIIIOYALT:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoabHBIN Kype GU3NKN — cHCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYEeCKre 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW aKTHBHOE
npUMeHeHHe (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIy4YeHHUsS HOBBIX MAaTEpHalOB C 3a/laHHBIMU CBOMCTBAMU U APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUN.

B ocHoBy Kkypca ¢u3MKKA Ui YPOBHS CpeaHero ooOiiero ooOpa3zoBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK M 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 peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mnpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEpKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHHM, a Takke OOCYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posiu pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CYET OpraHU3alUHh IKCIEPUMEHTATbHOU AESTENBHOCTH O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHUE
OoOy4YaromMuMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/lad TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3MUECKUX SBICHUNA M MPOIIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe OOOpYy/IOBaHUE [JiIsi BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOUEBBIX JACMOHCTPAIUNA IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHHA W TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETFHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpaATOPHUIA.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA M (POopMUpOBaHUE
WCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3YyYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JI0KA3aTeIIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUUKHU AJI Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei 00ecreynBaeTCsl pelIeHUeM CIEIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



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

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUA B TPUPOAC H JUISI TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKOl MOJCIH, aJIeKBAaTHON yYCIIOBUSM 33/1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIpPETAIuu UHGOPMAIIHH,
OIpPEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HelEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
OCOOCHHOCTEHN 00yJarOIUXCA.



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 (hH3HUKE.

MonenupoBanue (uU3NYECKUX SBICHUNA M MpolieccoB. HayuHble THIMOTE3BI.
du3nyecKue 3aKOHbI U TEOpPUHU. | paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE M IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeHsIsI 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, YCKOPEHHUs, IMyTH U TepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

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 DHEPTU. [TorenmanbHas JHEPIUs YIIpYyro
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 HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX 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 Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTtositnnas Asoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B ucanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, 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 ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
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:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh 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 TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nevictBus TerwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATEINI BHYTPEHHETO CTOPAHUS, 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. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJabHasl TeroTa miasienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIEKTpUUECKUAN 3apsil.
Onextpuyeckoe mnose. Hanpsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHUMKM M JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsxenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa W BHYTPEHHEE COMPOTHBIICHHME HCTOYHMKA TOKAa.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

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

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4YHbIH (pakT, rumores3a, (uanyeckas BeJIMUMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEMJIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS 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,
rajbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHEIrO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWH. [IpuHOMOD cynepnosuunu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TOpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. J[BHokKeHUEe 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. IIOTOK BekTopa MarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla MWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOWHYKLINH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPHUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 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 1elCTBUS 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, wactora, amrmumryga u (aza KoseOaHUN.
[IpyXVHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTHUS MEXIYy MEXaHWYECKUMHU 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
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA 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: OTPa)XEHUE, MPEIOMIICHUE, MOJsIpu3aius, nudpakimus,
unTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTON KoJeOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHune m3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{Ber.

ColOuparomie U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U pacceuBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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,
dboToanmapaT, MNPOCKIMOHHBIM ammapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpocKorna, TeJieCKomna.

Habmronerne natepdhepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Toy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKITMOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



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

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruMn GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotordekra. YpaBuenue DunmTeitHa st hoTodadpdekra. «KpacHas rpanuiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopaa mo paccesHUIO O-4acTHII.
IlmanerapHas Mogmens aroMma. llocrymatel bopa. M3nyuenue u moriounieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DSHEPIHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTul. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIO0KHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHue pagoakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE aCTIEKThI IAEPHON YJHEPTETUKMU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHIL (MO0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuU. [IpuKkiagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucrtema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHepruum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHEKTPaJbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA 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. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01marouiee MOBTOPEHUE

Ponpr ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMUYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX PUTyp 1 00BhEMA Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, 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, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
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, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



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

OcBoenune ydeOHOTO Tpenmera «®Du3nWKa» Ha YPOBHE CpPEIHErO OOIIEeTo
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «OU3nKa» AOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOIO
OIBITA U OIBITA JACATEIBHOCTU B IIPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UICHTUYHOCTH,
NaTPUOTHU3MA;

LICHHOCTHOE OTHOILIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOrO OyAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucylero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0/JI0TrN49eCKOr0 BOCIIUTAHMS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUN B OKPYKAIOILEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
ba3oBble 1ornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMYyJNIMpPOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh ILENH JIEeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M TMPOTUBOPEUUS B  PaCCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMU
buznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nnpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHGOpMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(POpMALIHH;

UCIIONIb30BaTh  CpeACTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUs U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBHUS:
OCYILIECTBIISITH OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallUd M  CMAr4aTh
KOH(JIUKTBL;



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
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYIUIMA B 001acTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  MO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pELIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

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

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHCHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITaTHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIbHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PELICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJIPHO-KMHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABJICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCylE, CBf3b MEXIY NapamMeTpaMHd COCTOSIHAS Tra3a B HM30IPOLECCax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3NYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC TeJla, KUHETUYECKAsl SHEPIUs, NOTCHIMAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

OTMCHIBATh N3YUYCHHBIC JIEKTPUUECCKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYCHWS] W €IWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpPHOTO TsaroTenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIAPHO-KUHETUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUU TEIJIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
INEKTPUYECKOTO 3apsaa, 3akoH KynoHa, NOpUITOM pa3inyaTh 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 HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHU, MPU 3ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJTYYECHHOW 3aBUCHUMOCTU (PU3MYECKUX BEITUYHH B
BUJIE Ta0nuIl ¥ TpadUKOB, A€TaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py1I0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUecKHe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEoOXOJuMbIe ISl €€ peIlleHus, MPOBOAUTH PACU€Thl M OLIEHUWBATh PEATbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY PaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPEICTABJICHUS] YYEOHOUW U HAay4YHO-MOMYJIAPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy9aeMyt0 HH()OPMAIINIO;

MPUBOJUTH 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€30MacHOCTH MPHU OO0paIEHUH C MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpEeisaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YAd (U3UYECKUE BEITHYMHBI:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrUsl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHUN B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHMM MPAaBUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUSI W E€IUHUIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUSI U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHUS MAcCOBOrO 4ucia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN: MpU 3TOM
dbopmynupoBath MpobiieMy/3amadyy M TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUMN;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

cOOJI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCy JCHUH C ONOpOM Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue sBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4€OHOW U HAyYHO-TIOMYJISIPHOM MH(POpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M10JIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA WX O€30MACHOTO MCTOIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKHE 3HAHWSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
TOBEJICHUA B OKPYKAOLIEH Cpeie;

paboTaTh B TpymNe C BBHIMOJTHCHUEM PA3IUYHBIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBaTh PabOTy TPYNMBl, PANMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecrBouacos DJIEeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (ndpoBbIe)
n/n TEMIPOrpaMMbI Bcero KonTpoabubiepadorsl  IIpakTuyeckuepadoTbl P
o0pa3oBaTe/bHbIEPeCYpPChl
Paznen 1.OU3UKA U METO/Jbl HAYYHOI'O IO3HAHUSA
11 ®du3uka 1 METOJbl HAYYHOI'O ’ bubnuoreka [IOK
’ IMO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
nHeMaTa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBICOXPAHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/TEAIbET2
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 | bubnmnorexa [JOK
’ KMHETUYECKOUTEOpUU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOHHAMH K1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnnorexka [JOK
’ BemecTsa. Pa3oBble EPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24




Paznea 4.9JIEKTPOANMHAMUKA

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [TocTOsIHHBIN 3NEKTPUYECKU 12 bubmmoreka [JOK
' TOK. TOKHM B pa3iIM4HBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KJIACC

N KosaunyecrBoyacoB DJIeKTPOHHbIE
; HaumenoBanuepasae/ioB u (uudpoBbie)
n/ Bcer KonTtpoabsHubiepador IIpakTnuyeckunepador
TeMIIPOrpaMMBbl o0pa3oBaTejbHbBIEpPecypc
I 0 bl bl
bl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarsuTtHoeroze. 1 | 3 bubmuorexa [JOK
) DIIEeKTPOMarHUTHASMHYKLHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
)1 MexaHu4eckue u 9 | bu6mmoreka [IOK
' 3JICKTPOMarHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue u 5 | bu6mmoreka [JOK
’ DJIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

OCHOBBI

3.1 CIIELIaIbHOUTEOPUHUOTHOCUTEILHOCT 4 1 Bubmaorexa LOK
' H P https://m.edsoo.ru/7f41c97c
u
Hroro no pazneny 4
Paznea 4. KBAHTOBASI PU3UKA
4.1 DJIeMEHTHI KBAaHTOBOMOIITUKH 6 bubmorexa LIOK

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




bu6mmoreka [IOK
4.2 C 4
TpocteaToma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 A 5
TOMHOCAIPO https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMUU U 7 | bubnnoreka [HOK
' acCTpOPUHUKH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 7
Pa3znen 6.OBOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Oto0maromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosmnuyecrBoyacos
Tema ypoka
n/n Bcero KonTpoasubiepadorsl IlpakTnuecknepadornl
| ®uznka — Hayka o npupoe. Haydynsie meToasl 1
IIO3HAHUS OKPYKAIOLIET0 MUPa
Poub 1 MecTo ¢u3nku B GOPMHPOBAHNN COBPEMEHHON
2 Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU 1
JEATEIBHOCTH JIIOJEH
Mexanuueckoe 1BukeHue. OTHOCUTEIBHOCTD
3 MEXaHUYEeCKOro ABrkeHus. [lepemenienue, CKopocTs, 1
YCKOpEHHUE
PaBHOMEpHOENPSAMONMHENHOEABUKEHNE 1
5 PaBHOYyCKOpEHHOETIPSIMOJIMHEHHOEBUKEHNE 1
CBoOonHOe majeHue. Y ckopeHrue cBOOOHOTO MaieHus 1
7 KpusonmHeliHOe nBMkeHue. J[BIKeHNE MaTepUAIIbHON |
TOYKU I10 OKPYKHOCTH
3 ITpuniun otHocutenbHOCTH ['anunes. MHepiuanbHbie |
cucreMsl orcuera. IlepseritzakonHbroTOHA
9 Macca tena. Cuna. [TpyHIMI CyNIepIO3UIIMY CHJL. |
Bropoii 3akoH HeroToHa 111 MaTepraJbHOW TOUKHU
10 Tpernii 3akoH HproTOHA 1711 MaTepHAIIBHBIX TOYEK 1
1 3aKOH BCEMUPHOTO TAroTeHus. Cuia TSXKECTH. |
IIepBasgsKOCMHYECKAsICKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cwuia tpenust. Koadpunment tpenuns. Cuiia 1




14

COTIPOTHUBIICHHUS NP ABMKCHUU TEJIa B )KUJIKOCTH WA
rase

[TocTynarenpHOE ¥ BpamaTeIbHOE IBHKCHUE
a0CoOJIIOTHO TBEPAOTO Tena. MomeHTCHIIbL. [1nedocuisl.
YcnoBust paBHOBECUATBEPIOTOTEA

15

HNMnynbec MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepuaibHbIX TOUYeK. MIMIysbe cuibl. 3aK0H
COXpaHEHHUs UMITyJIbCa. PeakTHBHOEIBU)KEHUE

16

17

18

19

Pabota u momHOCTh cuibl. Kunerndeckas sneprust
MarepuagsbHOU TOUKH.
TeopeMaoOM3MEHCHUMKUHETHYECKON SHEPTUU

IToTreHnuanbpHas OHCPI'Hs. ITotennuanpHas OHCPIruAa

yIpyro 1epOopMUPOBAaHHOW TPYKHHBI.
[orennmansHasIHEPTrUATETABOTNIUTIOBEPXHOCTH3EMITH
[TorennuanbHble U HENOTEHIMATIbHBIE CUIIBL. CBSI3b
palboThl HEMOTEHIHMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKON SHEPTUU CUCTEMBI TEJ.

3aKOHCOX paHEHUSAMEXaHUYECKOH SHEPTHH

JlaboparopHas pabota «lccnenoBanue cB3M pabOTHI

CHJIBI C U”3BMEHEHHEM MEXaHMYSCKON OHCPIUM TCJIa HA
MMPpUMEPEC PACTAKCHHUA PC3NHOBOI'O KI'yTa»

20

KonTponsHas padora no teme «KnunemaTtuka.
JnHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE

21

22

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM
teopun. bpoyHoBckoeasmwkenue. dubddysus
XapakTep JBUKEHUS U B3aUMOJIEHCTBUS YaCTHUI]
BeniecTBa. MoJiean CTpOeHNUs ra3oB, KUAKOCTEN U
TBEPABIX TN




Macca mounekyn. KonndectBo BemectBa. [locrosnnas

23 ABoraapo

24 TennoBoe paBHOBecue. TemmnepaTrypa u e€ u3MepeHue.
[IIxanaremneparypllenbcus

25 Wneanpbhsbiii raz B MKT. OcnoBHoe ypaBHeHne MKT
AOGcomoTHas TemriepaTypa Kak Mepa cpeHei

26 KMHETUYECKOUN SHEPIUU IBUKEHUS MOJIEKYJI.
VYpaBaenneMenneneesa-Kianeiipona

27 3akon/lanbToHa. ["a30BbIE3aKOHBI

)3 JlabGopaTtophast pabora «HcciaenoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO razay

29 H3omporeccsl B uaeanbsHOM ra3e u ux rpaduyeckoe
MIPE/ICTABIICHHE
BuyTpenHss sHeprus TepMOAMHAMHUYECKOW CUCTEMBI U

30 crocoObl €€ u3MeHeHus1. KonnuecTBoTenaoTsl U
pabora.
BHyTpeHHAS HEPrusioAHOATOMHOT OMI€AIbHOTOTa3a

31 Buaerrenonepenaun

3 VnenbHas TEIIOEMKOCTH BemiecTBa. KonnmuecTBo
TEIUIOTHI MIPH TeTIonepenaye. AnuadaTHeIporece

33 [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
U30IpoLECCaM

34 HeobpatumocTs mporieccoB B mpupoe. Bropoii 3akon
TEPMOJIMHAMUKH

35 [Tpunnun nevicteust u KI1/] TenioBoi MammHel

36 [Mukn Kapuo u ero KIT/{

37 DKOJIOTHYEeCKHETPOOIEMBITEINIOIHEPTETUKH




O6o6matromuii ypok «MonekyinsapHas pusruka. OCHOBBI

38 TEPMOJIUHAMUKI

39 KonTponbhas pabota no reme «MonekynsipHas pusuka.
OCHOBBI TEPMOJMHAMUKU»

40 [TapoobpazoBanue u konaeHcauus. Mcnapenue u
KUIICHUE

41 AOCOIOTHAS M OTHOCUTENIbHAS BIIAYXHOCTh BO3/TyXa.
Hacspiennsiitnap
Teépnoe Teno. Kpucrannuyeckue u amopHbie Tena.

42 AHU30TpONHUSI CBOMCTB KpUCTAILIOB. JXKuikue
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI

43 [InaBnenue n xpucraumsanus. Y JesbHas TEIoTa
miassieHus. Cyonumanus

44 YpaBHeHHeTemI0BOro0ananca

45 DneKTpu3zanus Ten. DIeKTpuueckuil 3apa. J(Ba Buga
3JIEKTPUUYECKUX 3apsI0B

46 [IpoBOAHUKY, AUDIIEKTPUKHU U TIOTYIIPOBOAHUKH. 3aKOH
COXPAHEHHUs dJIEKTPUYECKOTO 3apsia

47 B3aumoneiictBue 3apsaaoB. 3akon Kynona. Toueunsrit
SIEKTPUYECKUN 3apsij
HanpsxénnocTs anekTpudeckoro nmosts. [IpuHnumn

48 CYINEPIO3ULINH JEKTPUUYECKUX TOJEH.
JInnnnHanpsHKEHHOCTH

49 Pa6ota cun snexkrpocratudeckoro noss. [loreniumat.
Pa3zHocThEIIOTEHITNAIOB

50 [IpoBOAHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM
nosie. JIunnnekTpudecKaspoHUIIaeMOCTh

51 Onexrpoémkoctb. KonaeHncarop




52

53

ONeKTPOEMKOCTD MJIOCKOTO KOHJEHCaTopa. DHEeprust
3apsKEHHOT0 KOHJEHCAaTopa

JlaGopaTtopHnas pabota "M3MepeHune aIeKTpoEMKOCTH
KoHJieHcaTopa"

54

[IpuHLMI [EeHCTBHS ¥ IPUMEHEHHUE KOHIEHCATOPOB,
KOIMPOBAJIBHOIO almapara, CTpyrnHOro puHTEpa.
DIEeKTpOoCTaTHYECKAsA3aIINTa.
3a3eMJIeHUEeIeKTPOIIPUOOPOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHMUSI.
[loctosinubiit Tok. Cuna Toka. Hanpsixenue.
Conporusienue. 3akoHOMa Ui ydacTKalenu

[TocnenoBarensHOE, MapayieaIbHOE, CMEIIAHHOE
COeIMHEHHE NMPOBOIHUKOB. JlabopaTopHas padboTa
«M3y4eHnecMenanHoroCoOe IMHEHUSPE3UCTOPOBY

PaGota 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akon/lxoynsa-Jlenna

0.5

58

3axon OMa 71 IOJIHOM (3aMKHYTOM) AJIEKTpUYECKOM
nenu. Koporkoe 3ambikanue. JlabopatopHas pabora
«M3mepenne DJIC UCTOUHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

59

Pesepsubiit ypok. KonTposibsHas pabora o teme
"OnexrpoauHamuka" / Beepoccuiickasi mpoBepoyuHas
pabora

60

61

O6o0maromuii ypok «JIeKTPOIUHAMUKAY /
Bcepoccuiickas mpoBepodHas padboTa
DNeKTpOHHAs TPOBOJUMOCTH TBEPABIX METAJLIOB.

3aBUCHMOCTD COMMPOTHUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBerHpOBO,[[I/IMOCTB




& DJNIeKTpUYECKUi TOK B Bakyyme. CBoMCTBa
AJIIEKTPOHHBIX MMYyYKOB

[TomrynpoBOJHUKH, KX COOCTBEHHAs M PUMECHAs
63 MpOBOAUMOCTh. CBOMCTBap—N-IIEPEX0/1a.
[TorynpoBOIHUKOBBIEIPUOOPHI

DNEKTPUUECKHIA TOK B PACTBOPAX M pacIliaBax
64 ANEKTPOIUTOB. DIEKTPOIUTUYECKASIAUCCOLIUALINS.
DIIEKTPONUn3

65 DnekTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U
HECAMOCTOATENbHBIN pa3pan. Monnus. [lnazma

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
66 IPaKTUYECKOe MpuMeHeHue. [IpaBuia TeXHUKH
0€e30I1aCHOCTH

KonrtponbHas pabora no reme «JIeKTpoCTaTHKA.
67 IToCcTOSHHBIN dIEKTPUYECKUN TOK. TOKU B pa3In4YHbIX
cpenax»

Peseprubiit ypok. O6o0maronuii ypok mno temam 10
KJacca

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

IlocTosHHBIE MArHUTEL U UX B3aUMOJICHCTBUE.
MaruutHoe nosie. Bekrop MarHuTHOM
WHAYKIUU. JIMHUMMarHuTHOMUHAYKITUU

KoauuyecTBo4uacoB

Bcero

KoHTposibHBIEpadOTHI

IIpakTnyecknepadoThI

MaruunTtHoe moe IMPOBOAHUKA C TOKOM. OmnbIT
Opcrena. BzanmopeiicTBre MPOBOJHUKOB C
TOKOM

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOIO IT0JIAA KaTylIKU C TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS1 HA TIPOBOJHUK C
tokoM. Cuita Amriepa. Jlaboparopnas pabora
«HccnenoBanue AeMCTBUS TOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM)

JlelicTBME MAarHUTHOTO TOJIS HA JBHXKYLLYIOCS
3apspreHHyto yactuiy. Cuma Jlopenna. Pabota
cuibl JIopeHna

DnekTpoMarHuTHast HHAYKIMs. [loTok
BeKTOpa MarHuTHOM uHAyKImMH. DJC
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanaest

JlaGopaTtopHas padorta «HcciaenoBanue
SABJICHUS BHeKTPOMaFHHTHOﬁ UHAYKOUN»

NHaykTUBHOCTD. SIBIEHNE CAaMOMHAYKIIUH.
OJ1C camoMHAYKIMH. DHEPTUS MATHUTHOTO
TOJIST KATYIIKHA C TOKOM.




:‘)J'IeKTpOMaFHI/ITHOCHOJ'Ie

TexHu4eckue ycTpoicTBa U UX NPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, JJIEKTPOMAarHuThI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAS I1€Yb

10

O6o6mmarmuii ypok «MarauTHoe moJe.
aﬂeKTpOMaI‘HI/ITHaSI HHIAYKIOHA»

11

12

13

14

15

KonTponpHas padora o teme «MarHuTHoe
noJie. DIIEKTPOMarHUTHASUHTYKITHS

CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue KoneOaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPTUu

JlaboparopHnas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEpUO0/Ia MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT JTMHBI HUTH U MacChl
rpy3a»

KonebarenbHsiit koHTYp. CBOOOHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B U€aIbHOM
K0JIeOaTeIbHOM KOHTYpE.
AHaJIOTUAMEXKTyMEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMUKOJIEOaHUSIMU

®opmyna TomcoHna. 3aKOH COXpaHEHUS

SHEPrUM B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

16

[IpencraBnenue o 3aTyxaromux KojaeOaHusIX.
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI.
Pesonanc.
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BBIHY)KI[ CHHI)ICBJ'ICKTPOMaFHI/ITHBICKOJ'I€6aHI/I5[

[lepemennsbiit Tok. CUHYyCOUJaIbHBIN
MepEMEHHBIN TOK. MOITHOCTH TEPEMEHHOTO
TOKA. AMIUIUTYJTHOE U JACUCTBYIOLEE
3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS

18

Tpancdopmarop. [IpousBozacTBo, nepenayda u
noTpeOIeHUE SIEKTPUIECKON SYHEPTUn

19

20

21

22

VYCeTpoicTBO M MPAKTHYECKOE MPUMEHEHHE
AIIEKTPUYECKOT0 3BOHKA, FEHEpaTopa
NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay

DKOJIOTMYECKUE PUCKU IIPU MPOU3BOJICTBE
31eKTpo3Hepruu. KynbTypa ncrnoiab30BaHus
AIIEKTPOIHEPIUHU B MOBCEAHEBHOU )KU3HU

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. Cxkopocts
pactpoCcTpaHEHHs U JTMHA BOJIHEI.
[Tonepeunble U NPOAOIBbHBIEBOIHBI

3Byk. CkopocThb 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricorarona. TemOp 3Byka

23

24

25

ONeKTpOMarHUTHbHIE BOJIHBL, UX CBOKWCTBA U
ckopocTb. [IIkana’nexTpoMarHuTHBIXBOJIH

HpI/IHI_II/IHLI pPaaruoCBA3U U TCICBUACHU.
PazButne CpCACTB CBA3U. Pannonokanus

KonTponbhas pabota «KoneGaHus 1 BOJTHBD»

26

27

[IpsiMonmHeNHOE pacpoCTpaHEHHE CBETA B
OAHOPOJIHOM cpefe. TodyeuHblid HCTOYHUK
ceera. JIyu cBera

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA.




[TocTpoeHune N300paKEHNH B IJIOCKOM
3epKaje

[Ipenomnenue ceta. [loaHoe BHyTpeHHEE

28 oTpaxxeHue. [IpeaenbHblil yro nojaHoro
BHYTPEHHET0 OTPaKEHUS

79 JlaboparopHas pabota «3mepenue
IIOKa3aTelsl IPEJIOMIICHUS CTEKIIa»

30 JIunzel. [ToctpoeHne n300paxxeHM B INH3E.
®opmylia TOHKOM JMH3bL. Y BEJIMYEHUE JTUH3BI

31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHBIN cocTaB 0€10ro

32 ceera. l[Ber. JlaboparopHas pabota
«Halnronenue nucrnepcuu cBETay

13 WNurepdepennus creta. Judpaxnus ceera.
JudpaxknuoHHas pemeéTka

34 ITonepeunocTs cBeTOBBIX BONH. [Tonsapuzanus
cBeTa

35 OnTuyeckue MpuOOpPHI U yCTpoicTBa U
yCIIOBUS UX 0€30M1acHOr0 MPUMEHEHUS
[’'panu1IBI NPUMEHUMOCTH KJIACCUYECKOU

36 MexaHuku. [locTynarsl ciennaabHOW TEOpUn
OTHOCHUTENIbHOCTH

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHH U COKpAILEHUE ITTUHBI
DHeprus U UMIYIbC PENSATUBUCTCKOU

38 gacTulpl. CBSA3b MacChl C JHEPTUEH U

HUMITYJIbCOM. 3Hepr1/1$[n01<051




Kontpoinbhas padora «Ontruka. OCHOBBI

39 CIEUAJIbHON TEOPUU OTHOCUTEIIBHOCTH

40 ®otonbl. Dopmymna I[1nanka. DHeprus u
UMITYJIBC (POTOHA

41 OTtkpeiTHE U HccnenoBanue Gorodddexra.
Omneitel A. I'. CroneroBa
3akonbl pororddexra. YpaBHeHue

42 OiiamreitHa 11 porodaddexra.
«Kpacnasrpanuna» Goroaddexra

43 JlaBnenune cBera. Onbitel [1. H. JIeOenena.
XUMHUYECKOEIeHCTBUECBETA
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe

44 npuMeHeHne: GoTo3JIeMEHT, (HOTOAATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

45 Pemenne 3amau no reMe «JI€MEHTEI
KBAHTOBOW ONTHKH
Monens atoma Tomcona. OnbiTsl Pesepdopaa

46 10 PaCCESIHUIO (.-YaCTHII.
[TnanerapHasmozenparoma

47 IToctynareibopa
W3nyuenue u nornomenre GOTOHOB NpU

48 Mepexo/ie aTomMa C OJTHOTO YPOBHS YHEPTUH Ha
JIpyroil. BuasIcrieKTpoB
BosHoBBIECBONICTBA YacTULl. BoyiHbI 1€

49 Bpoitna. KoprnyckynsipHO-BOJIHOBOM yanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE

50 OtkpeITHE PaINOAKTUBHOCTU. OTIBITHI

Pesepdopaa o onpenenenuo cocrapa




51

PaarOaAKTUBHOI'O U3TYUCHUSA

CgoiictBa anba-, 6era-, raMmma-u3ITydeHUsI.
BiusiHue pagroakTHBHOCTH Ha JKUBBIC
OpraHu3Mbl

52

OTkpbpITHE IPOTOHA U HEUTPOHA. 30TOIBL
Anbda-pacnian. DIEKTPOHHBIN U
MO3UTPOHHBIN Oera-pacmaj. ["amma-
U3JIy4eHue

53

DHeprus CBA3U HYKJIOHOB B sifipe. SnepHble
peakuuu. Anepusliii peakrop. [Ipodnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACIIEKThI
AIEPHON SHEPTETUKH

54

OnemeHTapHble YacTULlbl. OTKpPbITHE
Mo3uTpoHa. MeTOo Il HAOIIOICHUS U
PErucTpaiv 3JCMCHTAPHBIX YaCTHUII.
Kpyrasritcron
«DyH1aMEHTaJIbHBIEB3AUMO/ICCTBHS .
EnunctBodM3MUECKO KapTUHBIMUPA»

55

Oransl pa3BuTus actpoHomud. [Ipuknagxoe u
MHUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMHH.
Bun 38e€3nn0r0 Heba. Co3Be3nusi, sipKue
3BE31IbI, TNIAHETHI, UX BUJUMOE BUKCHHE.
ConHeuHas cucteMa

56

57

Counite. CoHeuHast akTUBHOCTE. VIcTOUHHK
sHeprun CoJHIA U 3BE3]

3BE371bl, NX OCHOBHBIE XapAKTEPUCTUKH.
3BE3ABIITIABHON NIOCIIEA0BATENBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEICTABJICHUS O TPOUCXOKACHUN U




58

spostrorny CoJIHIA U 3BE3

Mieunsiii [Iyre — Hama ['anakTuka.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuxe. ['anaktuku. YEpHBICABIPHI B
A/lpaxrajJakTHK

59

Bcenennas. Pa30eranue ranakrtuk. Teopus
bonpmoro B3peiBa. PenukroBoeusiydeHue.
MeraranakTuka

60

61

Hepemennsienpo6ieMbplacTpOHOMUH

KonTponbhas pabota «neMeHTbHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuii ypok. Pois pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMATbHON M 3THYECKON
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o06matomuii ypok. Poibs u mecto pusuku u
aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

64

65

66

Ob6o6maromuit ypok. Poib gpusnueckoit
TeOpHH B (HOPMUPOBAHHUHU TIPEICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B O0ILEM pSATY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX MPEACTABIECHUHN O
npupojie

PesepBHBI ypok. MarHuTHOE 1oJie.
OJeKTpOMarHUTHAS MHIYKIUS

67

Peseprubrit ypok. Ontuka. OCHOBBI




68

CHCHH&HLHOﬁ TEOPHUHU OTHOCUTCIIBPHOCTHU

Pesepnbriii ypok. KBantoBast ¢pusuka.
DeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha TpPUMEPAX poJib W MeCTO (U3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualbHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnyeckue siBiaeHUs (Ipouecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuu
CTPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jl, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe O0OBEéMa Tea NpH  HarpeBaHUH
(oxJlaXkieHnHn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJEeHcalus,
MJIaBJ€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMS Ta3a B M30Ipoleccax;

QJICKTpU3anus TCI, B3aUMOJICHICTBUE 3apaa0B

OnuceiBaTh MEXaHWYECKOE JIBKEHHME, UCMONb3ys (U3NYEeCKHe
BEJIMYUHBI: KOOpIMHATA, MYyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEPIrus,
MOTEHIMAJbHasl JHEprus, MeXaHudeckas paloTa, MexaHHUYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprus, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsS, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUIECKOE noue,
HaNpPsDKEHHOCTD  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIME JAaHHYIO (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMN

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON JHEPIHH,
3aKOH COXPAaHEHUs MMITYJIbCA, IPUHLHNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeHEW KHHETUYECKOM SHEPrUU TEIUIOBOIO JBHKEHHS MOJEKYNI C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCcKOoe

BBIpAYKEHHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30[acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI 110 HCCIISTIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
3ToM (QOpMYIHpPOBaTH MTpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAbHBINA CIIOCO0 U3MEpPEHHs U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; NPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MUYecKrX BEIWYHUH B BUE TaOIUI U rpadukoB, AeaaTh BHIBOABI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOrO OKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM IEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHOW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIu3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HETIPOTUBOPCUUBYIO LCIIOUYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUS

Hcnonp3oBaTh MNpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJACTABICHUS Y4eOHOW M Hay4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH U1 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr)KaIOH_ICﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHWBATh BKJAJ KaXJIOT0 U3 YYaCTHUKOB

TPYIIIBI B PELICHHE pacCMAaTPUBAEMON MTPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OpMHUpPOBAaHUN COBPEMEHHOW HayyHOW KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsl, slepHas MOJEIb aTOMa, HYKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHu: (pr3nyecKux 3aaad

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NIEKTPOMAarHuTHas MHAYKLHS, JCHCTBHE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsif, SJIEKTPOMAarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpelomiieHue, uHTepdepeHuMs, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHS CBETa, (OTOAIEKTpUUECKUil 3¢ dexT
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh  M3yueHHBIE CBOICTBa  BemlecTBa  (AJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUICCKYIO MPOBOJAUMOCTh Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHWTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
mons, cuna Awmmepa, cuina JlopeHnla, WHAYKTHUBHOCTh KATYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JHMH3BI, NPU ONUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIONB3YEMBIX BEIMYUH, UX
o003HaUYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BETMUHUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUA U NPOLCCCHI, UCIIOJIb3Yd
(bmuqecxne BCJIMYUHBI: CKOPOCTH BJICKTPOMATrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bI/IBI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCJINMYHUH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnyeckue 3aKOHbl M NPUHOUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapayIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpAaHCHHS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHHuLbl, 00JACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa " CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCTIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UUYECKUX SBICHUNA U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh TpobieMy (3amady) W THUIMOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJ'ISITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsAMBIX ~ U3MEPEHUH; TMpU ITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCHUMOCTU (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, JeNaTh BBIBOIBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIIEIOBAaHUH B paMKax Y4eOHOro »HKCIEepUMEHTa, YydeOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHILMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JIOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUS

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJady  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS IOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMl W NPEJACTABICHUS Y4eOHOW W Hay4YHO-IOIYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIM3UPOBATDH MMOJIY4aCMYHO PIH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MAaCHOTO HCIIOJIH30BAHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6€30MacHOCTH Ipu 00pallieHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboTy  TIpyHmbl,  palMOHAIBHO  pPacHpenessTh
O053aHHOCTM M IUIAHUPOBATh  JIATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

Kon
nposepsieM
pasnie IIpoBepsieMbIe 3JIeMEHTHI COEPKAHUS
oro
Ja

3JIeMEeHTa
OU3UKA U METOJIbIl HAYYHOI'O ITTO3HAHU A

®usuka — Hayka o npupoae. HayuHpie MeTOApl MO3HAHUS
1.1 OKpyawlero Mupa. Ponb 3KcnepuMeHTa W TEOpUHU B

MpoIIeCcCe MO3HAHUS IPUPOABL. DKCIEPUMEHT B (PU3HKE

MonenupoBanue (pu3ndYecKuX siBIeHUH U mpoueccoB. Hayunsie
runore3pl. dusnyeckue 3aKOHBI M TEOpPUHM. ['paHuUIBI
- IIPUMEHUMOCTH buznuecKkux 3aKOHOB. [TpuHLHAn
' cootBercTBUs. Ponbp u Mecto ¢u3uku B (HOpMHUpPOBaAHHUU
COBPEMEHHOI HayyHOM KapTHHBI MHpa, B IPAKTUYECKOU

NeITeILHOCTH JIFOIeH

2 MEXAHUKA

KMHEMATHKA

r Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXAaHUYECKOIO
nerxeHus. Cucrema orcuéra. TpaekTopus

[lepemenienne, cKoOpocTh (CpeaHsE CKOPOCTb, MIHOBEHHAS
CKOPOCTh) M YCKOPEHUE MaTEPHUATBHOU TOYKHU, WX TIPOSKITUN Ha
ocu cuctembl KoopauHar. ClokeHHeNepeMelleHUd U

CJII0’)KEHHUECKOPOCTEN
2.1 PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSMOIUHENHOE IBUKCHUE.
2.13 ['padukn 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,

MyTU U ICPEMCILICHU A MaTepHaHBHOﬁ TOYKH OT BPECMCHU

2.14 CBoOonHOe majieHne. Y CKopeHrne CBOOOHOTO TaICHUS

KpuBonuneiinoe  nBumkeHHe.  PaBHOMeEpHOE — JBUKEHHE
MaTepUAIbHON TOYKH TI0 OKPYXHOCTU. YTJIOBasiCKOPOCTb,
JIMHEHUHAsACKOPOCTb. ITepuon U 4acToTa.

LleHTpOCTpEMUTETHEHOCYCKOPEHUE




2.2

2.1.6

221

TexHUUecKre YCTPOMCTBA: CHUIOMETP, ABUKEHHE CHAPSAIOB,

LCIHBIC U pPCMCHHBIC IICPCaAaAYN

[TpakTuyeckue paboTel. M3MepeHne MIHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXIY IYTAMH, IPOUIECHHBIMH
TEJIOM 3a IOCIEAOBATEIIbHBIE PABHBIE IPOMEXYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM J[IB)KEHUHM C HA4YallbHOM CKOPOCTBIO,
paBHOM Hymwo. HM3ydeHue JABMKEHHS [IApUKa B BA3KOU
KHUIKOCTH.  V3ydeHume  JBMXKEHUSA  Teda,  OpOIIEHHOIro

TOPU30HTAJILHO
JMHAMUKA

[Ipunmun  otHocutenbHOCTH  ['aymmites.  IlepBwlid  3aKOH

HrroToHa. HepumanbHbIe CUCTEMBI OTCUETA

222

223

224

Macca Tena. Cuia. HpI/IHI_II/IH CYIICpIIO3UIIUU CHUIT

Bropoit 3akoH HprooToHa Ui MaTepUaJIbHOW TOYKH B
WHEPIUATbHOM cucreme oTcuéra (UCO).

TpernitzakoHHbIOTOHA 1J11 MaTepUaIbHBIXTOUYEK

3akoH BceMupHoro TaroteHus. Cwia Tspkectu. IlepBas

KOCMHUYCCKasA CKOPOCTh. Bec Tena

225

Cunaynpyrocru. 3akoHl 'yka

2.2.6

Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXEHUA H
cuna TpeHuss nokos. Koadpduument Tpenms. Cuia

COIIPOTUBJICHUS ITPU ABUXKCHUH TCJIA B JKUAKOCTHU UJIU I'a3¢€

2.2.7

2.2.8

229

HOCTyrIaTeJ'ILHOC U BpallaTCIbHOC JIBUKCHUC a0COJIFOTHO

TBEPAOIO Tena

MOMEHT cuiabl OTHOCUTENIBHO OCH BpamieHud. Ilinedo cuibl.
VYcnosus paBHOoBecus TBEpaoro tena B MCO

TexHuueckue YCTpOMCTBA: MOAIIUITHUKY, JIBUKEHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue pABMKEHHS Opycka IO
HAKJIOHHON TUIOCKOCTH TIIOJ JICHCTBHEM HECKOJBKHX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIINX B
nedbopMupyeMor TMpYyKHMHE W PE3WHOBOM oOpasie, OT
BEJIUYUHBI ux nedopMaruu.

UccnenoBanueycioBuiipaBHOBECUITBEPIOTOTENA, UMEIOLIETO




OChBpALIECHUS

2.3

3.1

3AKOHbI COXPAHEHN S B MEXAHUKE

HMHYJ'IBC MaTepHaJIBHOP'I TOYKH, CHCTEMBI MAaTCPHAJIbBHBIX

231 ToueK. VIMIysbC CHIIbI U H3MEHEHHE UMITYJIbCa TeJla
232 3akoH coxpaHenus umiynbca B MCO. PeakTuBHOEABUKEHME
233 PaGota cuibl
234 MOIHOCTBCHUITBI
535 Kunernueckas sHeprusi marepuaibHOM TOuyku. Teopema o
o KMHETUYECKOU SJHEPrUu
IlorenumanpHas sHeprus. lloTeHnManbHAas SHEPrHUs yHpyro
2.3.6 nehopMUpOBaHHOM MPY>KUHBI.
[ToreHnanbHASIHEPTUATETABOTM3UITIOBEPXHOCTHIEMITH
[ToreHunanbHble U HEMOTEHIUaAIbHbIE CHIbl. CBs3b padOTHI
2.3.7 HEMOTEHUUAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKON 3HEPruu
CUCTEMBI TeJl. 3aKOHCOXPaHEHUSIMEXaHUUECKOWIHEPTUU
2.3.8 VYrpyrue u HeynpyruecToIKHOBEHHUS
539 TexHHuecKue ycTpolcTBa: ABM)KEHHE PAKET, BOJOMET, KOIED,
o MIPYKWHHBIN TUCTOJIET
[IpakTuueckue padoTel. M3yueHue cBsi3M CKOpOCTEH TeN TMpH
2.3.10 Heynpyrom  ynape.  MccnenoBaHuecBA3MpaOOTHICHIBI €
M3MEHEHHEMMEeXaHUYECKOMPHeprunTena
MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH.
3.1.1 bpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHSI YaCTHI] BEILIECTBA
310 Mopnenu cTpoeHHs Tra3oB, XHUAKOCTEH M TBEPIABIX Tel H
o 00BsICHEHHNE CBOJMCTB BEIIECTBA HA OCHOBE ITUX MOJEJIEH
313 Macca wMonekyn. KommuectBo BemectBa. I[loctostHHas
o ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa W €€ U3MEpPEHHUE.
o [IIxanaremneparypllenbcus
315 Monens UJeaJILHOTO rasa. OcHOBHOE ypaBHEHUE

MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO rasa




3.2

AOconroTHas TeMmreparypa Kak Mepa CpelHeld KHHETHYECKOH
SHCpPIUuun TCIIJIOBOI'O JABUXCHUA HacCTuIlj rasa.

[IIxanaremneparypKenbBuHa

VYpaBuenue Knanelipona — Menaeneesa. 3akoH JlanbToHa

I'a30BBIC  3aKOHEI. I/ISOHpOHCCCH B HACAJIbPHOM Ta3€ ¢C
MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpPMaA, H30XO0pa,

n3zobapa

TexHuueckueycTponucTBa: TEpMOMETP, 6apoMeTp

3.1.10

[TpakTnueckue paboTel. I3mepeHue wmacchl BO3AyXa B
KJIaCCHOU KOMHATE.
HccnenoBaHne3aBUCUMOCTUMEXKAYIapaMETPaAMUCOCTOSIHUSPA3

pEKEeHHOrorasa

OCHOBbI TEPMOJMHAMUKHU

3.2.1

3.2.2

TepmoauHaMmuyeckas — cuctemMa.  BHYTpeHHss — SHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
KonuuectBo Temnorsl U  pabora. BHyTpeHHss 3Heprus

OJHOATOMHOI'O HACAJIbHOI'O ra3a

323

Bunpl  temnonepenauu:  TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
uznydeHue. TemnoéMkocTh Tena. YenbHas TEMI0EMKOCTh

BellecTBa. Pacuér KoIrM4ecTBa TEIJIOTHI IIpu TCIIIonepeaalc

3.24

HepBLIﬁ 3aKOH TCPMOANHAMUKHU. HpI/IMeHeHI/IC IIEpBOr'0 3aKOHA
TEPMOANHAMHKN K nusonpoueccam.

I'paduueckasuHTEepnpeTanuspadoThiraza

3.25

TeroBble MamuHbl. [I[pyHUIKNBI AEACTBHUS TETUIOBBIX MAlIWH.
[TpeoOpazoBanus SHEpPruu B TEMJIOBBIX MalllfiHax.
Koaddumnment nonesnoro nevicreus (manee — KIIJI) termmoBoit

mMamuHbl. Hukn Kapao u ero KIT/

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh TPOIIECCOB B
npupojie. TermoBble IBUTATETU. DKOJOTUYECKHE MPOOTIEMBI

TCIINIOSHCPTCTUKHA

3.2.7

TexHu4eckue yCTpOHCTBA: JBUTATENIb BHYTPEHHETO CTOPaHUs,

OBITOBOM XOJIOIUIBLHUK, KOHTUITUOHED

3.2.8

[TpakTuueckue pabotsl. I3MepeHue yaeabHON TEMI0EMKOCTH

33

ATPET'ATHBIE COCTOSHMA BEIHECBA. ®A30BLIE ITEPEXO/IbI




[TapooOpa3zoBanne u KoHIeHcarus. lcmapeHwe M KHUIICHHUE.

3.3.1 VY nenbHas TEIJI0Ta apooOpazoBaHMUsL. 3aBUCHMOCTD
TEMIIEpaTypPbl KUIICHUS OT J1aBICHUS
33 AOcomoTHasT W OTHOCUTENbHAs  BJIAXHOCTb  BO3JyXa.
o Haceiennsiitnap
Teépanoe Temo. Kpucrammmueckne wu amopdHbie Tena.
3.3.3 AHU30TpONUST CBOMCTB KpHUCTALIOB. JKUIKHE KPUCTAJUIBI.
CoBpemeHHbIE MaTepUallbl
334 [InaBneHue u Kpucramnzauus. Y JeibHas TEIoTa MJIaBICHUS.
o Cyb6numanus
3.35 YpaBHEHHETEIIIOBOrodananca
TexHu4yeckue  yCTpOMCTBA: THUTPOMETP W IICHUXPOMETP,
336 KaJIODUMETP,  TEXHOJIOTMM  TIOJY4YEHHs]  COBPEMEHHBIX
o MaTepuaioB, B  TOM  4YHCI€  HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTryeckue paboTel. M3mMepeHne BIa)kHOCTH BO3/1yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
A1l OnexkTpuzauus Tel.  ONeKTpuueckud 3apsa.  JlBa  Buga
o ANIEKTPUUECKHX 3aps/10B
4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U IIOIYIIPOBOAHUKH
4.1.3 3aKOHCOXPaHEHUAIIEKTPUUECKOro3apsaa
4.14 B3aumopeiicrBuesapsinos. 3akoHKynona
Onexkrpuueckoe nosue. HanpskEHHOCTh JIEKTPUYECKOTO OIS,
4.1.5 [TpuHIMn CYIEPIO3ULIUY. JInann HANPsKEHHOCTH
4.1 3JIEKTPUYECKOTO MOJIS
116 PabGora cunm anekrpoctatnyeckoro mois.  IloTeHuman.
o Pa3HocTternoTeHIIaI0B
417 IIpoBOAHMKN M AMDIEKTPUKU B IMOCTOSHHOM 3JIEKTPUYECKOM
o noJie. JIManeKTpuYecKasmpoOHuLaeMOCThb
418 OnekTpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IJIOCKOTO
o KOHJIEHCATOpa. DHEPrusa3apsKEHHOTOKOHIEHCATOpa
419 TexHUueckne  yCTPOWCTBA:  DJIEKTPOCKOI,  AJIEKTPOMETP,

AIIEKTPOCTATUYECKAsT 3alllMTa, 3a3e€MIICHHE AJICKTPOIPHOOPOB,




4.2

KOHJICHCATOP, KCEPOKC, CTPYHHBIN TPUHTEP

4.1.10

[IpakTnueckue  paborel.  M3mepeHue  ANEKTPOEMKOCTH

KOHJICHCATOpa

OCTOSIHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEIAX
121 VYcnoBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOr0 TOKa.
o Ucrounnku Toka. Cuia Toka. [locTosHHBINA TOK
4.2.2 Hanpspkenue. 3akon Oma 17151 yyacTka Lenu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE CONPOTHUBIICHUE
o BEIIIECTBA
454 [TocnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COCIMHEHHE
o MIPOBOJIHUKOB
425 Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOUIIHOCTBAIEKTPUYECKOTOTOKA
anekTpoaBwkymas cuna (nanee — OJIC) u BHyTpeHHee
4.2.7 COTNPOTHUBIICHUE HWCTOYHMKA Toka. 3akoHOMa nJisi TIOJHOM
(3amMKHYTOI) nekTprueckoienu. Koporkoesambikanue
DNIeKTpOHHAs MIPOBOJIUMOCTH TBEPBIX METaJIIOB.
4.2.8 3aBUCUMOCTh CONPOTUBIECHUS METAUIOB OT TEMIIepaTyphl.
CBepXnpoBOAUMOCTD
OnexkTpuueckuii TOK B BakyyMme. CBOHCTBa 3JIEKTPOHHBIX
429
My4KOB
[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTH
4.2.10 MTOJIyIIPOBOTHUKOB. CaoiicTBa p-n repexo/a.
[TomympoBOTHUKOBBIETPUOOPHI
4211 DJIEKTPUUECKUIT TOK B AJIEKTPOJIUTAX. OJIEKTPOJIUTHUYECKAs
o Jucconuanys. JIEKTPOIn3
OJeKTpuYeckuid TOK B raszax. (CamoCTOSTeNbHBIA U
4.2.12 HECAMOCTOSITENbHBIN paspsia.
PaznuunbleTunsicamocTodTenbHOropaspsiaa. Monnus. [1nazma
TexHu4eckue yCTpPOMCTBA: aMIIEPMETpP, BOJIBTMETP, pPeOCTar,
4213 UCTOYHUKHA  TOKa,  JJIEKTpoHarpeBaTelibHble  MPUOOPHI,

AIIEKTPOOCBETUTENbHBIC IPUOOPHI, TEPMOMETP CONPOTUBIICHUS,

BaKyyMHbIH  JMOJ, TEPMUCTOPHl U  (HOTOpE3UcTOpHI,




MTOJTYITPOBOTHUKOBBINA N0/, TaTbBaHUKA

4.2.14

[IpakTueckue paboThl. M3ydeHue cMemaHHOTO COEAMHEHUS
PE3UCTOPOB.
N3mepenne DJIC wucCTOYHMKA TOKA M €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOIIeHI/ICBJI€KTpOHI/I3a

11 KIIACC

Kox

Koanposepsiemoroaie

pasne
Ja

MEHTa

IIpoBepsieMble Y1eMEHTHI COMePKAHUSA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

4.3.2

ITocTossHHBIC MAarHuThlI. B3aHMOﬂeﬁCTBHe

IIOCTOSSHHBIX MarHuToOB

MaruutHOe mnoje. BeKTop MarHUTHOW WMHIYKIIUU.

[Ipunnun cynepnio3unyu. JIuHUM  MarHUTHOU
WHIYKIUU.
KapTunanuHuiiMarHM THOMUHTYKIIUUTIOISATIOCTOSHH

BIXMarouToOB

4.3

433

MarnuTtHOe Tosie IpPOBOAHUKA ¢ TOKOM. Kaptuna
JII/IHI/Iﬁ II0JId MJIMHHOI'O pr[MOFO HpOBOJIHI/IKa 158
3aMKHYTOTO KOJBLIEBOIO IPOBOJHUKA, KATYIIKU C
TOKOM. OnsITOpcTeaa.

B3aHMOHCﬁCTBHerOBOHHHKOB C TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE

4.3.5

Cuna JlopeHna, €€ MoAyldb M HalpaBlEHUE.
JIBr>keHre 3apsHKEHHOM YacTHIbl B OJHOPOJIHOM

MarHuTHOM T1one. Pabora CI/IHLI.HOPCHLIB.

4.3.6

HBJ’ICHI/ICBHCKTpOMaFHHTHOﬁHHHYKHHH

4.3.7

[TorokBeKTOpaMarHUTHOMUHIYKITUN

4.3.8

SQJIC 3akoH

nHaykuu Papanes

WHTYKIIAH. 3JIEKTPOMArHUTHON

439

Buxpesoe anexrpuyeckoe none. 9/JC uHayknum B




5.1

IMPOBOAHUKE, JABHXKYIICMCSA  IOCTYIIATCIIBHO B

OJHOPOJHOM MAaroHuTHOM I10JIC

4.3.10 [IpaBunoJlenna
NunyktuBHoCcTh. fBnenune camouuaykiuu. I/C
4.3.11
CaMOMHIYKIUHU
4.3.12 DHeprusi MarHUTHOT'O MOJIsl KATYLIKHA ¢ TOKOM
4.3.13 DJEeKTPOMAarHUTHOETIOIE
TexHrueckne YCTPOMCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, 3JIEKTPOABUraTelb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS T1€Yb
[IpakTnueckue paboTbl. M3ydeHne MarHUTHOTO
MoJIsl KaTylKu ¢ TOkoM. MccnenoBanue aeicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenon aHI/ICSIBJIeHI/IHBJ'ICKTpOMaFHI/ITHOﬁHHHYKHH

u

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

Konebarenpnas cucrema. CBOOOIHBIE KOJICOAHUS.

5.1.1 I'apmonnueckue konebanus. Ilepwon, wdacrora,
aMIuInTya u dazaxoneOanuit
5.1.2 [IpyxuHHBIIMasTHUK. MaTeMaTH4eCKUMMasATHUK
VYpaBHeHue rapMOHMYECKHUX KoJIeOaHMiA.
513 Kunematuueckoe ©W OUHAMHUYECKOE OIMCAaHHE
K0JIe0ATeIIbHOTO ABIKCHHS
[IpeBpamienue HSHEpruM NOpU  TAPMOHMYECKUX
koneOanusx. CBs3b  aMIUIUTYIbl  KojeOaHui
>14 MCXOJHOW BEIMYUHBI C aMIUTUTYAaMH KojeOaHui
€€ CKOpOCTHU U YCKOPEHHUS
KoneGaTenbHbrit KOHTYP. CBobOoiHBIE
AIIEKTPOMArHUTHBIE KOJeOaHWs B  HIICATHHOM
KOJIeOaTeIIbHOM KOHTYDE.
515 AHaIOTHAMEKTYMEXaHUYECKUMHU u

SHGKTpOMaFHI/ITHBIMI/IKOJ'Ie6aHI/I$IMI/I.

®opmynaTomcona




5.2

3aKOH COXpaHEHHWS DOHEPIHH B  HIACATHBHOM
K0JIe0aTeIbHOM KOHTYpE

BreinyxaeHHbIC MEXaHUYECKHE KoJIeOaHMsI.
Pe3onanc. Pe3onancuas KpUBas.

BbIHYX1€HHBIETIEKTPOMAarHUTHBIEKOICOaHHUS.

ITepemennblil Tok. CHHYCOMAANBHBIN EpEMEHHBIN

TOK.

5.1.9

5.1.10

5.1.11

MOH_[HOCTI) INEPEMEHHOIO TOKa. AMHJ’II/ITy,I[HOG nu

HeﬁCTBYIOIIIee 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

Tpanchopmarop. IlpousBoacTBo, rmepemada u
notpedieHue JIEKTPUUYECKON SHEpIuu.
OKOJIOTUYECKUE  PUCKM  IpU  NPOU3BOJICTBE
ANEKTPUUECKOM SHEPTUH. Kynesrypa
UCIOJIb30BAaHUS 3JIEKTPOIHEPIUU B IOBCETHEBHOM

KHU3HHU

TexHuueckue YCTpOMCTBA: ceiicmorpad,

BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHWHU 3JICKTPOIICpCaaYq

5.1.12

[TpakTnueckue paboTHI. Hccnenosanue
3aBHCHMOCTH NE€pHOJa MaJIbIX KoJeOaHUl rpy3a Ha
HUTH OT JJMHBI HUTH M Maccel TIpysa.
HccnenoBaHne NepeMEHHOr0 TOKAa B IENH U3
MOCJIEZI0BATENbHO COENMHEHHBIX KOHJEHCATOPA,

KaTyIIKW U pe3ucTopa

MEXAHUYECKHNE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHu4ecKue BOJIHBI, YCIOBUS PaCcIPOCTPAHCHHUSI.

5.2.1 Ilepuon. CxopocTh pacnpoCTpaHEHUs M JUIMHA
BOJIHBL. [lonepevnbie 1 MpoI0TbHBICBOTHBI
###Par###  Uurepdepenuus u  gudpakuus
322 MEXaHUYECKUX BOJIH
3Byk. Ckopoctb 3Byka. ['poMKOCTh  3ByKa.
223 Beicotarona. TemOp 3Byka
DNEeKTPOMAarHUTHBIE BOJHBI. YCIOBHS H3IY4ECHUS
5.2.4 ANIEKTPOMATrHUTHBIX BOJIH. B3anMHas opueHTanus

BeKTOpOB E, B U v B 3JE€KTPOMarHUTHON BOJIHE B




5.3

BaKyyMme

5.2.5

5.2.6

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE,
IIPEIOMIIEHUE, HoJIsIpU3aLus, Tudpakuus,
uHTepPepeHIus. Ckopoctb

SJICKTPOMArHUTHBIXBOJIH

Illxana 3yeKTPOMarHUTHBIX BOJIH. [IpuMeHeHue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

5.2.8

5.3.1

[TpuHIIATIBI PaIuOCBSI3H u TEJIEBUACHU.
Panuonoxkanus.
DNeKTpOMarHUTHOE3arps3HEHUEOKPY KaroIIencpe]

bl

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHKa B
TEXHUKE W MEIUIMHE, pajap, pPaluONpUEMHUK,

TEJNEeBU30p, aHTeHHA, TeseoH, CBY-meun
OIITUKA

[IpsmonuHeiHOE  pacIpoOCTpaHEHUWE CBETa B

OoZHOpOAHOM cpene. JIyucBera

5.3.2

5.33

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUSI CBETA.
[Noctpoenrie n300pakeHNH B TUIOCKOM 3epKajie
Ilpenomnenne cBera. 3aKOHbI TIPEIOMIIEHMS CBETA.

AOCOIIOTHEINITOKA3 ATCIIBIIPCIIOMIICHUS

534

5.35

5.3.6

[lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbd yron

MTOJTHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHCpCI/I}I cBera. CI0XKHBIN cocTaB OCJIOro CBETA.

[BeT

Cobuparoriue ¥ paccerBaroNIve JTUH3BI. TOHKas
nuH3a. POKYyCHOE pacCTOSHHME M ONTHYECKas CHIIa
ToHKOM JuH3bl. [locTpoenue wu300pakeHUil B
COOMpAIONIMX W pacceuBaromux JuH3ax. @opmyna

TOHKOM JIMH3EI. YBEIIMUYCHUE, TaBaeMOCIHH30M

5.3.7

[IpenenbImpuMEeHUMOCTUTEOMETPUYECKOUOTITUKH

5.3.8

WNutepdepentius ceera. KorepeHTHbIE MCTOYHUKH.

YcnoBust HaOMIOACHNS MAKCUMYMOB U MUHUMYMOB




B UHTCPPEPEHIMOHHONW  KapTUHE OT  JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus  cBera. [udpakumonnas pemérka.

VcaoBue Ha6J'IIO,I[€HI/I5[ IIaBHBIX MAaKCUMYMOB IIpHU

5:3.9 NajJeHud  MOHOXPOMATHMYECKOro  cBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanusiceera
TexHuueckue YCTpOICTBA: OYKH, ayna,
doroanmapar, MPOSKIIMOHHBIN ammapar,
2311 MHUKpPOCKOII,  TEJECKON, BOJOKOHHAs  OITHKA,
Tu(dPaKIMOHHAS PEIIETKA, TIOJSTPOU]T
[TpakTndeckne pabotel. M3mepeHue mokaszarens
MIPEIOMIICHUS. Hccnenosanue CBOIICTB
5.3.12
M300paxeHHi B JUH3aX.

Hab6nronenunenucnepcuucsera

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['parnib! PUMEHUMOCTH KJIACCUYECKOMN
MexaHuKu. IlocTynarel T€OpUU OTHOCUTENIBHOCTH:
61 MHBAapHUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTH DWHIITEHHA
0 OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH. 3aMeJIEHHE
62 BPEMEHU M COKpAIICHUE JITTHHBI
6.3 DHeprus 1 UMIyJIbC CBOOOIHOMN YaCTHUIIbI
64 CBsi3p Macchl C YHEPrHe 1 UMITYIBLCOM CBOOOIHOM

YacCTHUIIbI. 3HepPH}IHOKOHCBOGOHHOﬁqaCTHHBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKN

®otonsl. Popmyna [Tnanka cBs3u sHEprun GoTOHA

7 C €ro 4acTOTOM. DHEeprusi U UMITYJIbC(HOTOHA
OtkpeiTe U uccaenoBanue ¢porodddexra. OnbITH
7 712 A.T'. CroneroBa. 3akoHbIpoTOd(deKTa
713 VYpaBuenue OuHmTeltHa i hoTodddekra.

«Kpacnas rpanuna» potorddexra

7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera




7.2

7.1.5

XHUMHUYeCcKOoeeiCTBUECBETA

7.1.6

7.2.1

7.2.2

TexHuueckue YCTPOMCTBA: ($hOTO3IEMEHT,

¢doronaTunk, cCoMHEYHas 6aTtapes, CBETOANO
CTPOEHUE ATOMA

Monens aroma Tomcona. Onbitel Pesepdopnaa o
UCCJIETIOBAaHUIO CTPOCHHSI aTOMA.

IInanerapHasmonenbaroma

IToctynater bopa. WM3nydeHue u IOIVIOIICHME
(OTOHOB IpHU IEpexoJie aToMa C OJHOI0 YPOBHS
JHEpruu Ha JIPYTrOM. Bunsicniektpos.

CriekTpypOBHEHIHEPTUUATOMABOI0POIa

7.2.3

7.2.4

BosiHOBBIE cBOMcTBa uyactul. Bomubl ge bpoins.
KopnyckynspHo-BonHoBo#i nyanusm. Judpakuus
AJIEKTPOHOB HA KpHUCTAJLIAX

CrnoHTaHHOE W BBIHYXKIEHHOE  H3JIyueHHE.

YcTpoicTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

7.2.6

TexHuueckrue yCTpOMCTBA: CIEKTPaJbHBIA aHAIN3
(cieKTpocKoT), Ja3ep, KBAHTOBBI KOMITBIOTED
[TpakTnueckue padotel. Habmtonenue innenyaToro

CIEKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl Ha0Jt01eHus " perucTpanuu

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpeiTe pagunoakTuBHOCTH. OmbIThl Pesepdopaa
[0  OMNPENSJICHUI0  COCTaBa  PaTHOAKTUBHOTO
usnydenus. CpoiictBa ambda-, Oera-, ramma-
W3TydYeHUs. BiusHAE paguoakTHBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OtkpbiTHE TpOTOHA U HeWTpoHa. HykioHHas
Mozaenb  sigpa  [eitsenbGepra —  VBaHeHKo.

3apsanaapa. MaccoBoeunciosaapa. M3oromnsl

7.3.4

Anbda-pacnian. ONEKTPOHHBIA M IMO3UTPOHHBIN
Oeta-pacma. ['amma-n3nydenue. 3aKkoH

PaAMOaKTUBHOIO pacnaga




7.3.5

7.3.6

7.3.7

7.3.8

OHeprusi CBSI3M HYKJIOHOB B sifpe. SepHbIe CUIIBL.
Jledext macchl sapa

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep
Snepuslii  peaktop.  TepMOsACpHBI  CHHTES.
[TpoGnembl M NEPCHEKTUBBI AAEPHONU SHEPrETUKU.
OKOJIOTMYECKUEACTIEKThIAIEPHONIHEPTETUKHI
OnemeHTapHble 4YacTUlpl. OTKpHITHE IO3UTPOHA.

dyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

7.3.10

8.1

Texauueckue YCTpOﬁCTBaZ JO3UMCTp, KaMcepa

Buiibcona, sinepHbiil peakTop, arToMHas 6omba

[IpakTnueckue pabotel. MccnegoBaHue TpEeKOB

qacTull (10 TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3anoro Heba. Co3Be3nusi, sipkue 3BE3MBI,

IJIaHCTBI, X BUAUMOC IBUXKCHUC

8.2

Comneuynas cucrema. IlmaneTsl 3eMHOU T'pYIIIIBI.
IImaneTel-THTAaHTEI U WX CITYTHUKH, KapJIMKOBBIC

m1adeTel. ManbleTenaColHEYHOM CHCTEMBI

8.3

8.4

Connue, ¢orocdhepa u armocdepa. ConHeuHas

AKTUBHOCTH

Hcrounuk sHeprun ConHua U 3B€311

8.5

8.6

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBCTHMOCTBD, pagmyc, TeMnepaTypa, X B3aMMOCB3b.
JuarpamMma «CHeKTpaibHbIA KJIACC — CBETUMOCTBY.
3BE3bI ITIABHOH MOCIIEN0BATEILHOCTH. 3aBUCUMOCTD
«macca — CBETHMOCTB» JUIS 3BE3J  TIJIaBHOM

MIOCJIE0BATENBHOCTH
#H#PartH##BryTpeHHee CTpOEHUE 3BE3L.

COBpeMCHHBIC NpEeACTABJICHUA O IMPOUCXOXKIACHUN U

sBosroriny CoMHIA U 3BE31. DTallbl )KU3HU3BE3

8.7

Muneunsiii Iyt — Hama [Manaktuka. CnupaiibHas
cTpykrypa ['anmakTuku, pacnpeneneHue 3BE3N, raza
u nouid. llonoxxenme u nBwxkenne CoiHIIa B

Ianaktuke. Ilnockas u cdepuueckas MoaCUCTEMbI




I'amaxkTukn

8.8

8.9

Tunel ramakTuk. P A/IUOT'AJIAKTUKW HW  KBa3aphbl.

YeEpHble AbIPBI B s1pax rajlakTUK

Bcenennas. Pacmiupenue Bcenennoit.  3akon
Xab6ma. Pazberanue ramaktuk. Bo3pact u paguyc
Bcenennoii, Tteopus bosbmoro B3peiBa. Mozeinb

«ropsiueriBeenennoi». PenukroBoensnyyeHue

8.10

Macmrabnas CTPYKTYpa Bcenennoi.
MeraraiakTuka. Hepeménneie po0JIeMbI

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» Ousuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueii [TapdpentoeBoit H.A. AxuronepHoe o61miecTBo «3narenbeTBo

((HpOCBGHIGHHG»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://phti.tj/phti_tj/ozmun_ifm/Physics_books/rimkevich_10_11_klass.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

resh.edu.ru
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