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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS U
KOHILIETIIUUA TIpernojilaBaHusl ydyeOoHoro mpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpEeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeTramMu. B Hel
OIIPENETSAIOTCS OCHOBHBIE LM M3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHEro oOLIero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO r0j1aM 00YyUEHUS;

e cojepkaHue yaeOHoro nmpenamera « Pu3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKH — cHCTEeMOOOpasyouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS] HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMHU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJL B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (popMUpOBaHME YMEHUU MPUMEHSTH
HAyYHBIA METOJI IO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



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

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBIsETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUEeCKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (Ppuznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHUH, JJIsl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0JI B Kypce (U3UKU pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B Iporpamme mno (usuke oObeIMHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm >ToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUThL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 171st pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHOM (DU3UYECKOIN MOJIEIbIO, MTO3BOJISIONINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOrO paslena Kypca, Tak M UHTETPUpYs 3HAHUA W3
pa3HbIX pa3naenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHUUECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMSI  M3y4aeMbIX  SBIIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00Opy/IOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAHUS JOMKHBI OBITH TIOCTPOSCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYaIOIIMXCA K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
MCCJICIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY W
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB peLIEHUs PAa3IMYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKOl MOJICNH, aJIeKBATHON YCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuy HUHGOPMAIIHH,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BBIOOP
mpoBeNeHusT J1adOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHwe. [[BukeHWEe  MarepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue nABMXKeHUs Tena, OpOIIEHHOTO MOJ YIiIOM K TOPU3OHTY U
TOPU30HTANIBHO.



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 COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue nBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (1mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

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 »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTU. [TorenmanbHas JHEPIUs YIIpYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWUYECKOW SHEPTUur
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [loctositnaas ABoranpo.

TennoBoe paBHoBecue. Temmneparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBa M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U cTIOCO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhIli 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOJIE.

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBHIX MammHaX. KoahdUIMEeHT Mmoiae3Horo
nevctBus TerwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT moiae3Horo
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUM (TeMIIepaTyphl) Tela IpH TeIuionepeiaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TEMI0BOTO OagaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenne HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYecKuil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, AUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  anekTpuueckoro mnoiisd.  [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSTHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOITHUKOB.

PaGora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKa.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOIHUKH. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runmores3a, (Qu3nyeckas BEJIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU NPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC puOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEHCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTWHa NUHUNA MarHUTHOW
WHYKIUH TO0JIS IOCTOSHHBIX MarHUTOB.

MarnutHoe TI0JIe TOPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

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

SIBieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBMXKYILNAA CUJla HWHAYKOMHU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKLIMH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u (aza xoseOaHUN.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npu raApMOHUYECKUX KOJICOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHuUsl.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIepe1ay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogeHnue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHuH.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, UHTepPepeHus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

ColOuparomue U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MAaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuueckue yCTpoOMCTBAa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONnTHKa, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

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

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

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

dotordekra. YpaBuenue DunmTeitHa st hoTodadpdekra. «KpacHas rpanuiar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Ilocrymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTul. BonHel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens sigpa ['eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

SnepHble peakunu. JleneHue u CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.

TexHruYecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buinibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKOB 4acTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

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

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJIEA0BATEIbHOCTU. 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 ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroneHus: HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTUHE MHpPA, POJIb (GPU3UUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCyliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KMBOM NMPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paanauy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHau3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUMXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXJECHHI, COOTBETCTBYIOIIHNX
TPaJMLMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTrO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTbh K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3MA;

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

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pPEIIeHUs,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4Ieckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HANpaBI€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKH  OCYHIECTBJIATH  IPOEKTHYIO U HCCIIENOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJlu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM WM MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
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,;

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

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEHThl JIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX YYEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nndopmanmueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEp:KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpEKEeHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IUuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISITh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATH IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

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

J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacCHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh  HAaBBIKAMU  T[O3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTK! U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MIPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo (U3MKEe IS YPOBHS CpPEIHEro OoOIIero oOpa3oBaHHMS Yy OOydYarolTUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHOMN 3MOIIMOHAIIBHON cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMIICHUE K JOCTIKCHHIO LIEJIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JAESATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TENO,
UJCAIBHBIN Ia3, MOJEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PeIIeHNU PU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, WHEpLUs,
B3auMojieicTBre Ten, Qg dy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAlMS, IUIABIICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, IMMOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy [apamMeTpamMyd COCTOSIHHAS Trasa B H30mpolreccax,
AJIEKTpU3ALU TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEILIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHIIa,
HMITYJIbC TeJla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCIOJIB3YEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl dHEPrUsi XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHECKBAApPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMNHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BENIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJIsI, IOTEHLIHUAJ, PA3HOCTh IMOTEHIUAJIOB;
IpU ONMHUCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3YyEeMbIX
BEITMYMH, WX OOO3HAUYCHWS] W EIWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUU TEMJIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOIN TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnyarh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEILHOCTH C HMCIOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UMUECKUE BEJIMYMHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOJAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3UYeCKHe ABIICHUS,

UCIIOJIb30BAaTh ~ MPU  PEIMIGHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(pOpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJTydaeMyto HHGOPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpPAILEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO pACHpEeisTh 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 JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YYAIONINXCS 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 M3YyUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAsi MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3NYECKUE SIBJICHUS (IPOLECCH) U OOBSICHATh X HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPM3HMKH: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiyi, JCKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JTaBICHHES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YAd (U3UYECKUE BEITHYMHBI:
IIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrusl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJei, MepuoJ M 4YacToTra
Koie0aHul B KoJeOaTeIbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS M EAUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUSI U UMITYJILC (POTOHA, MEPUOJI TIOTypacIiaia, SHEPTHsl 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 3HAUCHHE (PU3NUECKON BETMUNHBIL

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 MPSMOJUHENHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODMHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAaa, 3aKOH COXPAHEHHUS MAcCOBOIO 4uCia, rmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIS TPOBOTHUKA
C TOKOM, cuiibl AMrnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBath MpobiieMy/3amadyy M TUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCJICIOBAHUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000Opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJNTB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJCIb, BBIACIITh (PU3MUECKUE BEIMYWHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HAUYCHUS (PU3UUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTAaBJICHUS y4€OHOW W HAyYHO-TIOMYJSIPHOM MH(pOpMalUH, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallUH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacHOTO MCTOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
TOBEJICHUS B OKPYXKAOIIEH Cpeie;

paboTaTh B TpymNe C BBHIMOJTHEHUEM PA3IUYHBIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI

3.1 9 https://m.edsoo.ru/HRGVENOPE
Teopuu
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSIHHBIM DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHEBIX CpEaax

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbie  IIpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 1 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHU4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo0.rut/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI MO3HAHUS
OKPYXKAaroIIero Mupa

Ponw u mecTo ¢pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JIeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOIIMHENHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
HpHMOHHHefIHOG JBHUXXCHUEC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe 1BUKEHHE.
JIBr>kKeHME MaTepUabHON TOUKH
110 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJI2C4DN




10

[TpyHIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKk0H
Herotona

Macca tena. Cuina. [Ipunnun
cynepno3uiuu cui. Bropoit
3akoH HproTona mist
MarepuaJbHOU TOUKH

Tpetuii 3akon HerotoHa jyist
MaTepUAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVITNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. KoappuuneHnt
Tpenus. Cuiia COnNpoTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHoe 1
BpAaILlaTEILHOE IBUJKEHUE
abCoIOTHO TBEPAOIO Tea.
MowmenT cuibl. [lnewo cuibl.
VYcnoBus paBHOBECHUS TBEPAOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PabGoTa 1 MOIIHOCTB CHJIBI.
Kunernyeckas sneprus
MarepuagbHO TouKU. Teopema
00 M3MEHEHUHU KUHETHYECKOI
SHEPrUuu

[TorenumanpHas sHeprus.
[ToreHnnanbpHas SHEPTUs yIPYyro
ne(OPMUPOBAHHON TPy HUHBI.
[ToreHnnanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMJIIU

IloTenumanbHEIC U
HEIOTEHIMAIbHbIC CUIIbI. CBSI3b
paboThl HEMOTEHIIMAILHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOM
SHEPTUU CUCTEMBI TE€J. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPruu

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
puMepe pacTsHKEHUS
PE3MHOBOTO KTyTa
KonTtponbHas pabora o Teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.
Auddysus

XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTa. Mojenu cTpoeHust
ra3oB, )KMJAKOCTEU U TBEPABIX TEI
Macca mounekyin. KonuuectBo
BewecTBa. [locTostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpnerii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akon [anpToHa. I'a30BbIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss 3Heprus
TEPMOINHAMUYECKON CUCTEMBI U
CrocoObl €€ U3MEHEHUS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MJI€aIbHOIO ra3a

Bunb Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VnenpHas TEMIO0EMKOCTD
BemrecTBa. Koanm4ecTBO TEIIOTHI
MIpH TeIUIonepeaaye.
AnumabaTHBIN mporiecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun neiicteus u KITJ{
TEIUIOBON MAllIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KIT[
DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

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

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOIAUHAMUKHN )

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIOTHAS. 1 OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe teno. Kpucrammueckue
1 aMopQHBIC Tea. AHU30TPOIIHS
CBOWCTB KpucTauioB. Kujakue
Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aAIKUA.
VYenpHas TEIIIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OalaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3aIus Tel.
Dnexktpuyeckuii 3apsa. JBa Buma
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKHU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3anmoneiicTBue 3apsoB. 3aKoH
Kynona. Toueunblit
JNEKTPUYECKUN 3apsit

Hanps:k€HHOCTD 371EKTPUYECKOTO
nons. [IpuHnun cynepriozuuuu

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

AIEKTPUYECKUX ToeH. JInnuu
HaIpPsKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIO0JIC.
I[I/IBJIGKTpI/I‘IeCKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

Onexrpoémkoctb. Konaencarop

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsHDKEHHOrO KOHZIEHCAaTopa

JlaGoparopnas pabota
"M3MepeHue NEKTPOEMKOCTU
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMPOBAJILHOTO arnapara,
CTpYHHOTO MTPUHTEPA.
DeKTpocTaTHUecKas 3aluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocrostuabIi TOK. CHia ToKa.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenoBarensHOE,
[apajuIeIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas pabota
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomrHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTO) 3JIEKTPUUECKOMN
uenu. Koporkoe 3amMbIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PezepBnblil ypok. KonTposibHas
pabora o Teme
"OnexkTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIE5S X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/PR6MDYO0O7H

61

DJIeKTpOHHAs TPOBOJUMOCTh
TBEPIBIX METAJJIOB. 3aBUCHMOCTD
CONPOTHUBIICHUS] METAJIJIOB OT
TeMIepaTyphbl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepXxnpoBOAUMOCTb

DNEKTPUUECKUI TOK B BaKyyMe.
CBo¥CTBA SJEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBogHukH, UX
coOCTBEHHas U IpUMECHAs
IpoBOAUMOCTb. CBOMCTBAa p—n-
nepexona. [loiynpoBogHuKOBbIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUIECKU TOK B paCTBOPAx
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DNEeKTPUUYECKUI TOK B ra3ax.
CamocTosITeIbHBIN U
HECAMOCTOSATENbHBIN pa3psl.
Momnnus. [lnazma

DneKkTpruuecKue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0€30IacHOCTH

KonTponbhas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN
ANEKTpUYECKUil TOK. TOKkHM B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso00.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMoOJIeicTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarnuTHO€E 1oJie TPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabora
«M3yueHne MarHuTHOTO TOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME€ MArHUTHOTO TOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TIOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenua. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DIeKTpOMarHuTHasT WHTYKITHUSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BeKTOpa MAarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHunykTuBHOCTD. SIBIICHUE
camounHykuuu. J1C
CaMOMHYKLMH. DHEprHs
MarHUTHOT'O MOJISL KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
3JIEKTPO/IBUTATElb, YCKOPUTEIN
BJIGMCHTapHI)IX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe 1moe.
DNIEKTPOMarHuTHasE UHIYKIUS»

KonTponbhas pabota mo Teme
«Mar»uuTHoe 110JI€E.
DNIEKTPOMarHUTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHbIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOaHMIA
rpy3a Ha HATH OT JTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJIe0aTeIIbHOM KOHTYpE.
AHaJOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
UjIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxarmux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHuTHBIE KOJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CunyconaanbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOLIEE 3HAYEHHUE CUIIBI
TOKa U HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBoacTso,

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




19

20

21

22

nepezaaya u norpediieHue
AEKTPUYECKON SJHEPTUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN
aJIeKTponepeaay

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE AJICKTPOIHEPTUH.
Kynbrypa ncnonbp3zoBanus
3JIEKTPOIHEPIUH B
MMOBCETHEBHOMN JKU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CkopocThb pacrpocTpaHeHHs U
JuiHa BOoNHEL. [lonepeynsie u
MIPOJIOJTbHBIE BOJTHBI

3Byk. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

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

https://m.edsoo.ru/W2XBOR3H]J

https://m.edsoo.ru/Z827Q6V70

23

DNEeKTPOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpoCTh. lIkana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paIHOCBS3U U
TCIICBUJICHUS. Pa3BI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

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

25

KonTponsHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paKCHUI B TIOCKOM
3epKaje

[Ipenomnenue cBera. [lonHoe
BHYTPEHHEE OTPAXKECHUE.
[IpenenbHbIN yroi NOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabora

((I/ISMepCHI/Ie I10Ka3aTciiAa
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JInn3sl. [TocTpoenune
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BeJIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKeHHI B TUH3aX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcust cBera. Cro>KHBIM
coctas Oenoro cBera. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

WnTepdepenmus cera.
Hudpaxus cera.

https://m.edsoo.ru/C8LCRSEJI




34

JudpaxknuonHas pemeéTka

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTrueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHu1IbI TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU.
[TocTynarsl cenuanbHON TEOPUU
OTHOCUTEJIbHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprusi U UMIYJIbC
PEIATUBUCTCKOM yacTUilbl. CBSI3b
MAacChl C SHEPTUEN U UMITYJIbCOM.
DHeprusi NoKos

KonTponsnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1nanka.
OHeprus U UMNIyJbC GoToHa
OTkpsITHE U HCCIENOBAaHUE
dotorddexra. OmpiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DiHIITEIHA 17151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gorodddexra

Hasnenue ceera. OnwiTh [1. H.
JleOeneBa. Xumuueckoe
JNICUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
¢dorosnemeHT, HoTOAATUHK,
CoJIHeyHast 6aTapest, CBeTOJUO/

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DeMEeHTHI KBAHTOBOW ONTHKH)
Monens atoma Tomcona. OTBITE
Pesepdopna o paccesHuro o-
yacrtull. [Inanerapnas monuesnp
aTroma

ITocrynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noriomeHne
(OTOHOB IpU Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonHOBEIE cBOMICTBA YaCTHII.
Bousnbl ne bporins.
KopnyckynsapHO-BOIHOBOMN
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YE€HUE

https://m.edsoo.ru/J710TLEFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacnan.
ONEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

OHeprusi CBA3U HYKJIOHOB B sJIpe.
Slnepublie peakiuu. SaepHblii
peakrop. [Ipobiaemsri,
MEPCIIEKTUBBI, SKOJIOTUYECKHUE
ACIIEKThI AEPHON IHEPTETUKU

DNEeMEHTAapHBIE YaCTULIBI.
OtkpeITHE n03UTpOHA. MeTOoaBI
HaOJII0IEHUS U perUCTpaluu
aJIeMeHTapHbIX YacTtull. Kpymibsii
cron «OyHIaMeHTa IbHbIE
B3anMOJIEHCTBHS. EqnHCTBO
(bu3nyecKkol KapTUHBI MUPa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[Ipuxiagnoe n
MHPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. Bup 3B€3HOTO
Heba. Co3Be3aus, pKre 3BE3IBI,
TUTAHETHI, UX BUAUMOE
nerxkeHne. CoaHeuHas CucTeMa

https://m.edso0.ru/SPXS2I19VY

56

Comnrte. ConrHeyHas aKTUBHOCTb.
Ucrounuk saeprun ConHIa U

https://m.edsoo.ru/1JZR54JAQ
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58

59

60

3BE3

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3BI
[JIABHOM ITOCIEA0BATEIHLHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE MPEACTABIICHUS O
MIPOUCXOKIACHUH U IBOJFOIIUN
Connna u 388311

Maieunsiii [Tyt — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmaktukn. YE€pHbIe IbIpHI B
Apax rajJakTUK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonsiioro

B3phbIBa. PenuktoBoe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

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

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbHnas padora
«IIeMEHThI aCTPOHOMMH U
acTpou3uKm»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF
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65

66

MecTO (PM3UKH U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHUN
0 (hu3nYecKoi KapTUHE MUPA

O6o06maromuii ypok. Mecto
buznyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PeszepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTuka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsit ypok. KBantoBas
¢duznka. DIeMeHTbl aCTPOHOMUU
U acTpOPU3UKU

https://m.edsoo.ru/RARQLVO2]
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
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-KUHETHUYECKOW Teopuun
CTPOEHHs BeEIleCTBA M  JJEKTPOAVMHAMHMKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jl, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJIaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApeHHEe, KOHJEHCALUs,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMS Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apA10B

OnuceiBaTh MEXaHWYECKOE [IBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJAWHATA, MYTh, MEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tejla, KHUHETHUYecKas DHEeprus,
MOTEHIIMATbHAS JHEpPrHs, MeXaHW4eckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMMCAHUM MPABUILHO TPAKTOBATH (DU3MUECKHUIA CMBICI
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

SIBJICHUS, UCHOJB3ys (U3MYECKHE BEIWYMHBI: JaBJICHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOrO0 JCWCTBUS TEIJIOBOIO JBHUTATENsS, IpPHU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO PH3HUECKYIO BETHUNHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3y4yEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCHONB3ysd (PHU3UUECcKue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUIECKOE noIe,
HAaIpsODKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHUAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME  JIAaHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYIrMMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCa, PUHINAI CYNEPIO3ULUN CUJI, IIPUHLIAII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TECOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMIIepaTypoi, MEepBBIA 3aKOH TEPMOIWHAMUKH; 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllWH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Y4eOHOTo
9KCHEpUMEHTa,  coOMpaTb  YCTAHOBKY M3  INPEAJIOKEHHOTO

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 N3BCCTHBIC MECTOIbI OLICHKHN HOFpCH.IHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MyYecKrX BEIWYHMH B BUAE TaOMUI U rpaduKoB, AeIaTh BHIBOAbBI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHOW (DU3NYECKON MOJENbIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
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 JJOIT'M4YCCKHU
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,
MHTEpIpeTalMi W TPEJACTABICHUS y4eOHOW M HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HM 1 oOecrieueHrs 0€30macHOCTH TP OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IJIAaHUPOBAaTh ~ pabOTy  TPYIIbI, PalUMOHAIBHO  paclpeacsiTh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHWBATh BKJAJ KaXJIOT0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




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
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH M TEXHOJOTHH, B MPAKTUYECKON AESITETbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKUX MOJEINeH:
TOUEYHBIN AIEKTPUUYECKUI 3apsij, AAepHas MOJENb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKUX 3a1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
EKTPOMAarHuTHas HWHAYKLIMS, JEHCTBHE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsif, SJIEKTPOMAarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus u
MoJIApU3alusl CBEeTa, JAMUCIEPCHsSl CBETa, (POTOANEKTPUUECKUM 3¢ (eKT
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUICCKYIO MPOBOJAUMOCTh Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHWTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa Toka, MHAYKIHS MarHHUTHOTO
nons, cuima Awmmepa, cuia JlopeHna, HMHIYKTHBHOCTb KAaTyIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX Kose0aHui, doxycHoe
paccTosiHHE M ONTHYECKas Cuja JMH3BI, IPU ONUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YeMbIX BEJIHYMH, HX
0o003HaUYeHHsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapayIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOI'O II0JIA

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 SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MIPH
sToM (opmynaupoBaTh TpobiaeMy (3amady) W THUMOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTH OIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU HITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOJTYYEHHONW 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, JeNaTh BBIBOIBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTH C MCIIOJb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckrue BENMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJady  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS IOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM U NPEJACTABICHUS y4eOHOM U HAy4HO-IOIYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHHUKOB; KPUTHUECKHU

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

[IpuBoauTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TTO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cootBercTBUs. Pomb u wmecto (Qusuku B
(dbopMUpOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeSATEILHOCTH JTI0AeH

MEXAHHWKA

2.1.1

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaJIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpJAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHNE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHMUH, IIyTH u nepeMelcHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBasi CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsA0B, LENHBbIE W PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOIUEHUS MEXIY MYTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHBIE  paBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. MI3ydeHne NBUKEHUs IapUKa B BA3KOU
xuakoctu. M3ydeHwe — IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoit 3akoH HberoToHa n1s MarepuanbHOMR
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMUPHOI'O TATOTCHUS. Cua TSOKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS
CKOJBXEHUS M  CWIa TPEHHUA  IOKOS.

Koaddunment tpenus. Cunia cOnpoTUBICHUS




IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO TeTa

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJIIIUIIHUKH,

ABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCHOIICTO OCh BPalllCHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynsc cwibl U

HU3MCHCHUC UMITYJIbCA TCJId

232

233
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE ABIKEHIE

PaboTa cuiibl

MomHocTh CHITE

Kunernueckasi s3Heprus MaTepualbHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nedopMUPOBAHHOM
npyxkunbl. [loTeHIManpHas DSHEPrus Tena

BOJIM3HU MOBCPXHOCTHU 3emin

2.3.7

HOTGHL{H&HLHHC N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUUYEeCKOM OHCPIrun

CHCTEMBI TEII. 3aKoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcCTBa: JBHKEHHE PAaKeT,

BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET

[IpakTuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tell IpU HEYNpyroM yaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH. BbpoyHnoBckoe
newkenue. Juddysus. Xapakrep IBHKEHUS U

B3aHMOHeﬁCTBHﬂ qaCTull B€IICCTBa

Mopaenu CTpoeHHsT Ta30B, KUIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

Macca wmonekyn. KommuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Monens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHMUS
yactul rasa. [llkana remneparyp KenpBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/I301'IpOI_ICCCBI B NACAJIbHOM
ra3€¢ C INOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA.

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIACCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKON CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel u padbora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenayu: TEMIOMPOBOJAHOCTD,
KOHBEKIMs, M3IydeHue. TermoéMKOCTh Tena.
YienpHas TemIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'papuueckass UHTEpIIpeTaLUs

paboThI Taza

TermoBbie MammHbl. [IpuHIMIBL OElCTBUA
TeIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TermtoBsie JIBUTATEIH. IKOJIOTHYECKHE

HpO6JICMLI TCINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOcCoNIoTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannnueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHve u KpucTaUM3aAlMs. Y eNbHAS
o terioTa miasienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUU
o MIOJIy4YEHHUsI COBPEMEHHBIX MAaT€pUAIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoaHMKH, JTURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKHA
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DIeKTprYecKoe oJIe. HanpsxénnocTts
115 3IEKTPUUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
116 PaGora cumm  3IEKTPOCTATHYECKOTO  MOJS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOSAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIIAaCMOCThb

DIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.

9Hepr1/1;1 3apsKCHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  yCcTpOMCTBA:  AIIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKask 3allNTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

OCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO TOKa. McTtounuku Toka. Cuia
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka ey
423 DIEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarensHOE, napajuiesibHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe 3ambikanne
OneKTpoHHas MIPOBOJAMMOCTH TBEPIBIX
408 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o MeETaJlJIOB oT TEeMIIEpaTyphbl.
CBepxnpoBOIUMOCTb
429 OnexTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh MOJIYTPOBOJHUKOB. CBONMCTBA

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOUTHYECKAs IHUCCOLUAIINSL.

DIeKTpoIn3

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuuyeckue  ycCTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

4.2.14

[IpakTnueckue paboThI. N3yuenne
CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopeincrue
431 MOCTOSSHHBIX MAarHUTOB
43 MarnutHoe mosie. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
432 Jlunun MarnutHOM wuHAyKIMu. Kapruna

JUHUMA  MArHUTHOM  WHAYKIUU  TIOJS

IIOCTOAHHBIX MAarHuToOB




MarauTHoe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJIS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHII B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/C nnaykuuu. 3aK0H MEKTPOMarHuTHOM
438 unaykuun dapanes
BuxpeBoe anexrpuueckoe mnose. OJIC
WHIYKIIUA B TIPOBOJHUKE, JBIKYIIEMCS
439 MOCTYTATENbHO B OJHOPOJTHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TIOJSi KAaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBUS  IMMOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3HCKTp0MaFHHTHOﬁ HUHAYKIUH




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkui

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u OUHAMHYECKOE

OITHCaHKE KO0JIe0aTEILHOrO JBHXXCHUA

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
5.1 3J€KTPOMAarHUTHbHIE KoseOaHus B
UACaTbHOM  KOJIEOATENbHOM  KOHTYE.
AHasoruss MeXJ1y MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS DHEPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JJIEKTPOMarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomnocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUIMTYIHOE W JIEMCTBYIOIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U MOTpeOseHne 3JEKTPUUECKON HSHEprUu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HHU

5.1.11

TexHudeckue yCcTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJia MaJbIX KOJI€OaHUM
rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 TMOCIeI0BaTeIbHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHUss ¥ JJIMHA  BOJIHBL

HOHepeLIHI)IC " IpOJ0JIBHBIC BOJTHBI

WnTepdepenuus " T paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CIIOBHS
WU3JyYECHUS!  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyM¢C

5.2.5

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHtepdepenuus. CropocTh

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI pagruoCBiA3 U TCIICBUCHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIE
UHCTPYMEHTHI, YIBTPa3ByKOBast
JUAarHoCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpakeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUI B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTA. AOCOTIOTHBIN IoKa3areiib
MIPEJIOMJIICHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHblid yroi MOJMHOTO BHYTPEHHETO
OTpaKeHUs

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobwuparonue ¥ paccerBaOIIe JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOTITIX
u paccenBaomux JauH3ax. Dopmyna
TOHKOH NHH3BL. YBEIHYCHHE, JaBacMoe

JINH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO0IeHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpaknuonHas
pemérka. YciaoBue HAOTIOACHUS TIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUUOHHBIA —ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOT, BOJIOKOHHAsI
ONTHKA, T paKIuOHHAS pemeéTka,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd IMPCJIOMIICHUA. HCCJICIIOB&HI/IC
53.12 § .
CBOHUCTB I/I306pa)KGHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTU OUHIITENHA

6 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
IUTAHEI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpPrueil W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprus MOKOs

CcBOOOIHOI Y4aCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBsi3u >HEPTUN
7.1 7.1.1 ¢dorona ¢ ero wyactoTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue (porodddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotorddekra

YpaBHeHue OHHIITEHHA s
dhoTorddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onbitel [1.H. JIebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycrpoiicTBa: (OTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHMS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. H3znyuenue u
NOMIOIIEHNE  (OTOHOB TpU  IEpexone
aTromMa C OJHOIO YPOBHSA DJHEPIrUH Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur atroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa uyactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroHTagHoe U BBIHYXACHHOC H3JTY4YCHHUC.

YcTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

[Ipaktuueckne pabGotel. Habmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTUBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oTomnsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIM  Oera-pacnas. l'amma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusle cunbl. Jlepext maccsl sapa

Snepuble peakuuu. JleleHHE W CHUHTE3
7.3.6
anep

Snepusiit peakTop. TepmosnepHbIit

cuHte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIICKTHI smepHoﬁ SHEPIrCTUKHA

OnemeHTapHble  4acTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH/IaMEHTAJIbHbIE

B3aUMOEHCTBUSA

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BuibcoHa, sAxepHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckne pabotel. HccrnenoBanue
7.3.10 TPEKOB JaCTHUIL (o TOTOBBIM
¢dotorpadusim)
OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3mHoro Heba. Co3Be3nmus, SpKHe

8.1
3BE31IBI, INTAHETHI, UX BUAMMOE JIBIIKEHUE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIIYTHUKH, KApJIHWKOBBIC IIJIAHCTHI. Marsre

testa COTHEYHO CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jlmarpamma
«CTIEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl KU3HHU 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHOa B
lanaktuke. Ilnockas wu  cdepuyeckas

OOACUCTEMBI [ aJlTakKTUKHA

Tuner ramaxtuk. Paguoranmaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6ma. Pasz0eranue ranakTuK.
Bospact u paguyc BceneHHol, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsle mpobieMsl

aACTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka. 10 knacc / I'eaaenmreitn JI1.9., Kopuunses M.H., Kamkuna A.B.
OO6mecTBO ¢ orpaHMueHHON 0TBeTCTBeHHOCThIO "BMTHOM". "JlaGopaTopus
3HaHUI"

®dusuka. 10 knacc / I'eaaenmreitn JI.O., Kopuunses U.H., Kamkuna A.B.
OO61ecTBO ¢ orpaHndeHHON oTBeTCTBEHHOCTHIO "BMTHOM". "JIaGoparopus

3HaHUN"

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

®dusuka 10 xkmace. Merogudeckoe nocooue / I'eaaenmreitn JI.O3. u ap.
OO611ecTBO ¢ OrpaHUUYECHHOM O0TBETCTBeHHOCTHIO "BITHOM"

®duszuka 10 knacc. Meroanueckoe nocodue / I'ennenmreiia JI.O. u np.
OO611ecTBO ¢ OrpaHUUYECHHON OTBETCTBEHHOCTHIO "BITHOM"

®dusuka 10 kaacc. CamocTosITEIbHBIC M KOHTPOJIBbHBIC padoThl./ Kupuk JILA.
OO6mecTBO ¢ orpaHndeHHONM 0TBeTCTBeHHOCTHIO "MJIEKCA"

®dusmka 11 knacc. CamocTosITEIbHBIC M KOHTPOJIBbHBIC padoThl./ Kupuk JILA.

OO6mecTBO ¢ orpaHndeHHONM 0TBeTCTBeHHOCTHIO "JIEKCA"



IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6mmoreka IJOK

bu6anoreka GLIMOP
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