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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHErO OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIEMINK TpernofaBaHus ydueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOydeHHH UX (Pu3KKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3AMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJbTAaThl OCBOCHUSI Kypca (PU3UKHU: JTUIYHOCTHBHIE,
MeTarnpeIMEeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, W3YYaeMbIX XHMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, TOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOMCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BHITIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kypca ¢u3MKM g YpOBHS CpeaHero ooOiiero o0pa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuknaomoii  nanpasnennocmu. Kypc ¢dusuku nmpeamnosiaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O00CYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUst Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3HKU PEaM3yeTCsl MPEkKIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (¢usuke oObeIUHEHBI B OOUIUM CIMCOK YYEHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY oOOecledeHnio y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0O0X0oMMoe J1abopaTOpHOE O0OOpYyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB pELICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabOpaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBmxeHwe. [[BuKeHHME  MaTepuaJbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHUMOJECUCTBUSA 4YacTULl BemecTBa. MoAenum CTpOEHHsI Tra30B, KXKHUIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepartyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TpPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUHA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKeHNUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJIEKTPOJBIKYIAsA CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPONEPENAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpOMaHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl MAarHOCTHKAa B TEXHHUKE M MEJIULIMHE, panaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnrogenue orpakxeHus: ¥ NpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peroMIICHUE, TOJSIpU3anus, AUPpakius, UHTepHepeHITHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMJIEHUE CBeETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KUBOM MPUPOIE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESTEILHOCTH B IMPOIIECCE pPeaiM3allid OCHOBHBIX HaIlpaBICHUMN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHOHATbHON eSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bu3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOJUTh apryMEHThl IJIs J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce nocTwKeHUS JTUYHOCTHBIX PE3yJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHI COOCTBEHHOM IMOLIMOHAIBHOMN cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOIMOHAIIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU PelIeHnH (PU3NIECKHUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHHE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE II0 OKPY)XHOCTH, WHEpIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, ITOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKUE BEIUYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIIMUUHY C JAPYTHUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBaIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs, MOTEHIIMAJ, Pa3HOCTh MOTECHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pasiuyaTh CIIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (PH3WUYECKHUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPacCyXICHUU C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYEOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMUHBIX COLMAIbHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifpa MpU pPEIIeHUU (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojs, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU ONHUCAHWHM TPABUIBLHO TPAKTOBATH (HHU3UYECCKUU
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI: TPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUAC TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JIEATEIIbBHOCTH C UCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIADOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS e€ PEIICHHUs, MPOBOIUTH PAcU€Thl M OIICHHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJb30BaTh  MPH  PEIICHUW  yYeOHBIX  3aJa4y  COBpPEMEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTaBJICHUS YICOHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATH TPHUHIMIIBI JEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBECHUS B OKPYXAIOLIEH CpeJie;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE PACCMATPUBACMON TTPOOIICMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
HaunmeHnoBanme
Ne ni/m pa3ejioB M TeM Kourpoabnbie IIpakrnueckue (unpposrre)
HporpaMmbl Bcero paGoThI paGoThI OcHoBHbBIE BU/bI 1eSITEeJIbHOCTH o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
N3ydenne HayuyHBIX (IMIIUPUIECKUX U
TEOPETUYECKHX ) METOOB [TO3HAHUS
OKPY’KaroIIero Mupa.
OO6cyxaeHre rpanul] MPUMEHUMOCTH
(u3MUECKUX 3aKOHOB U TEOPHIl.
®dusuka u Pabota B rpynme mo nmoaroroBke
11 METO/IbI 2 KOPOTKUX COOOIIEHHH O pOJId U MECTe bubnnoreka [JOK
HAyYHOTO (U3MKK B HAYKE U B IPAKTUIECKOM https://m.edsoo0.ru/7f41bf72
MO3HAHUS NEeSITeNIbHOCTH JIIOJIEH.
JleMOHCTpanust aHaIOrOBBIX U
(G POBBIX U3MEPUTENBHBIX TPUOOPOB,
KOMITHIOTEPHBIX JAaTYUKOB.
OcBoeHne OCHOBHBIX MPHUEMOB pabOTHI C
uudpoBoit taboparopueit o Gpunke
Hroro no paszneny 2
Paznea 2. MEXAHUKA
[IpoBeneHue s3KkciepuMeHTa: U3yuyeHne
HEPAaBHOMEPHOT'O ABM)KEHUS C LIENIBIO
orpeziesieHUs: MTHOBEHHOM CKOPOCTH;
HCCIIE/I0BAHNE COOTHOMICHUA MEXKY Bubmorexa LIOK
2.1 Kunemaruka 5 MMYTSAMH, TPOMICHHBIMHU TEJIOM 32

MOCJIeI0BAaTEIbHbIE paBHbBIE
IIPOMEXYTKH BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>)KEHHH C
HA4aJIbHOM CKOPOCTHIO, PABHOM HYJIIO;

https://m.edsoo.ru/7f41bf72
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W3Yy4YeHHE JBUKCHUS IIApUKa B BSI3KOU
KUJKOCTHU; U3yUCHUE JIBUKEHUS Tena,
OpOILIEHHOTO TOPU30HTANIBHO.
OOBbsicCHeHHE OCHOBHBIX TIPUHIIATIOB
JEUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJIOMETP, LETTHbIE 1
peMEHHBIE TIepejaun JBUKCHHUS; U
YCJIOBHM MX O€30I1acCHOTO
WCIIOJIb30BAaHUS B TOBCEIHEBHOM JKHU3HH.
Pemrenue pacu€THbIX 33724 C SIBHO
3a/TaHHON (PU3UYECKON MOJIETIBIO C
WCIIOJIb30BAHUEM OCHOBHBIX (hOPMYIT
KHHEMAaTHKH.

[MocTpoenne u ananus rpaukoB
3aBUCHUMOCTEN KHHEMATHUECKHUX
BEJIUYMH OT BPEMEHH JIJIst
PaBHOMEPHOTO

Y PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO
JTBUKCHHUSI.

Pacno3naBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OIBITaX U OKpY>Karomei
YKU3HH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOIMHEIHOE
IBIKEHHE, CBOOOIHOE MaJieHuE Te,
JBUKEHUE 110 OKPYKHOCTH.

Ornrcanne MEXaHUYECKOTO IBUKEHUS C
WCIOJIb30BaHNEM (DU3MUYECKUX BEIUYHH:
KOOpAMHATA, MyTh, IEpEMEIIEHUE,
CKOpPOCTb, YCKOPEHHUE.

Pabota B rpynmax npu riaHUPOBAHUH,
MPOBEACHUU U UHTEPIIPETALUN
pPe3yIbTaTOB OIBITOB U aHATH3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(pOpMaLIUY IO TeEME




2.2

JnHamuka

CpaBHeHME Macc B3aUMOICHCTBYIOIIMX
TEIL.

N3yueHnne 3aBUCUMOCTH CHITBI
YIIPYTOCTH OT JehopManuu; CpaBHEHHE
CHWJI TPEHUS MOKOS, KAaUCHUSI 1
CKOJIB)KCHHUS.

OOBsicCHEHNE HEBECOMOCTH.
IIpoBeneHue 3KcriepuMeHTa:
HCCIEI0BaHNE 3aBUCUMOCTH CHUJI
YIPYrOoCTH, BOSHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopMaIuu; 3ydeHue IBIKECHUS
Opycka 1Mo HaKJIOHHOM MJI0CKOCTH;
HCCIIeI0BAaHUE YCIIOBUN PaBHOBECHS
TBEPIOTO TeJ1a, UMEIOIIETO OCh
BpAaIlCHHUS.

OOBsicHEHHE 0COOEHHOCTEH
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO IBUKEHMUS,
CBOOOHOTO HaJCHMS TEJI, IBHUKCHHUS 110
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HprotoHa, 3ak0Ha BCEMHUPHOTO
TSITOTCHHUSL.

OObsicHEHNE OCHOBHBIX IMPUHLIUIIOB
JEHCTBHUS NOAIIMITHUKOB U UX
MPaKTUYECKOTO MPUMEHEHHS.
OObsicHeHre ABMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aTaHHON (PU3UYECKON MOJIETBIO C
HCII0Ib30BAaHUEM OCHOBHBIX 3aKOHOB U
(dhopMyI1 IMHAMUKHY.

Pacnio3naBanue ¢pu3nyecKux SBICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
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2.3

3aKOHBI
COXpaHEHHUS B
MEXaHUKE

YKU3HH: MHEPIIHSI, B3aUMOJICHCTBUE TEJ.
Amnanu3 (pU3NYECKUX MPOLECCOB U
SIBJICHUM C MCIIOJIb30BAaHUEM 3aKOHOB M
MPUHIIMIIOB: 3aKOH BCEMUPHOTO
tarorenus, I, II u 111 3akons1 HeroTOHa,
MPUHIMIT CYTIEPIIO3UIINU CHII, TPUHIUTT
PaBHOIIPABHOCTH MHEPIIHATBHBIX
CHUCTEM OTCUETa

[IpoBeaeHue 3KCriepuUMEHTa: U3yYeHUE
abCOIIOTHO HEYIIPYTOro yaapa ¢
MOMOIIIBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasTHHKOB; UCCJICJIOBAHUE CBSI3U
paboTHI CUJIBI C UBMEHEHUEM
MEXaHUYECKOM SHEPTUU TeJla Ha
MIpUMEpPE PACTHKEHUSI PE3UHOBOTO
KIyTa.

Ornenka a0COIIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEH M3MEpPEHUHN (HU3UIECKUX
BCIUYMH.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M
dhopmyn TMHAMUKHA U 3aKOHOB
COXpaHEHHUS.

Pemenne kauecTBEHHBIX 3a7a4 C
OMOpOil Ha U3YUEHHBIE B pa3jieie
«MexaHuKay» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUe SIBICHUS.

Onucanyue MEXaHHUYECKOr0 JIBHKEHHA C
WCIOJIb30BaHNEM (U3UUYECKUX BETUUHH:
HMITYJIbC TeJla, KHHETHYECKask YHEPT U,
MOTEHIMAIbHAsl SHEPTUsl, MEXaHUYECKas
paboTta, MexaHW4YeCKast MOITHOCT.
AHanu3 GU3NYECKUX MPOIIECCOB U

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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SIBJICHUH C UCHOJIb30BaHUEM 3aKOHA
COXPAHEHUS MEXAHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUs UMITyJIbCA.
OOBbsicCHeHHE OCHOBHBIX TIPUHIIATIOB
JEUCTBHUS U PAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOIIED,
NPY’KUHHBINA [TACTOJIET.

OOBsicHEeHHE TBUKEHUS PAKET ¢ OTIOPOi
Ha U3y4eHHbIC (PU3NYECKHE BETUIUHBI 1
3aKOHbI MEXaHUKH.

Hcnonws3oBanue npu NOArOTOBKE
COOOIIeHUH O MPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIpETaIU U MPEICTaBICHUS
nH(pOpMAINY, KPUTHUSCKAN aHAIIN3
noJiydaeMoit uHQopmaIuu
[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HCCIIEIOBAHUM 3aBUCUMOCTEMN
(bU3MYECKUX BEIMYMH, TPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro o pazaeny

18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMHUKA

3.1

OcHOBEI
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOPHUH

[IpoBenenue s3kcriepuMeHTa:
ONpeJIeJICHUE MacChl BO3AyXa B
KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00béMa KOMHATBI, JaBIICHUS
U TEMIIepaTypbl BO3yXa B HEW;
HCCIe0BaHUE 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHHSI Pa3peKEHHOTO
rasa.

OrieHKa a0COJIFOTHBIX M OTHOCUTENIHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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3.2

OCHOBBI
TePMOJTUHAMUKHU

10

MOTPEUTHOCTEH M3MEpPEHUHN (HU3UIECKUX
BEJIMYUH.

OObsicHeHHE OCHOBHBIX MPUHIIUIIOB
NeICTBUI TepMoMeTpa U bapomeTpa 1
yCIIOBUM X 0€3011acHOTO
KCIIO0JIb30BAaHUSI B TIOBCEAHEBHOM KU3HHU.
PacnioznaBanue ¢puznyeckux SABICHUN B
y4eOHBIX OIBITaX U OKPYKaIoIIeh
KU3HU: MU y3us, OpPOYyHOBCKOE
JBIKEHHUE.

OrnucaHue TEMI0BBIX SBJICHUN C
HCIOJIb30BaHNEM (PU3HUYCCKUX BEITUIHH:
JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KUHETHUYECKasi YHEPTUSI Xa0THYECKOTO
JBUKEHUS MOJIEKYII,
CpPEIHEKBaIpaTUYHAs] CKOPOCTh
MoJIeKYN1. AHanu3 GU3NYECKUX
MPOLIECCOB U SIBJICHU C
ucnons3oBanueM MKT, razoBeix
3aKOHOB, CBSI3U CPEAHEN KUHETUYECKOM
SHEPTHH TEIUIOBOTO ABUKEHUS MOJIEKYJI
¢ a0COJIIOTHOM TemIepaTypoHu.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUM
MKT, 3akoHOB u hopmy
MOJIEKYJISIPHON (PUBHKH.

Pabota B rpynmnax npu riaHUPOBaHUH,
MPOBEACHUU U UHTEPIIPETALIUU
pPe3yIbTAaTOB OIBITOB U aHATH3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(popMaLUY 1O TeMe

[IpoBenenue s3kcriepuMeHTa: U3MEpEeHHe
yI€IbHON TEIIOEMKOCTH BELLIECTBA.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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3.3

ArperatHble
COCTOSIHUSI
BEIIECTBA.
®azoBbIC

OneHka abCOIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEpeHNH (pru3nyeckux
BEJIMYMH.

Wzyuenune moenel mapoBoil TypOHHBI,
JIBUTaTellsl BHYTPEHHEr0 CropaHus,
PEaKTUBHOTIO JIBUTATEIS.

OObsicHEeHHEe TPUHITUIIOB ACHCTBUS U
yCIIOBUI O€30MACHOTO MCIIOIB30BaAHUS
B IIOBCEIHEBHOM U3HH JBUTATEIIs
BHYTPEHHET0 CropaHusi, ObITOBOIO
XOJIOAUIIbHUKA, KOHIUIIMOHEPA.
OnucaHue CBONCTB TeJ U TEMJIOBBIX
SIBJICHUH C MCII0JIb30BaHHEM
(U3NYECKUX BETMYMH: IaBJICHUE Ta3a,
TeMIeparypa, KOJIM4eCTBO TEeIIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3UYECKON MOJIEIBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
hopmyn MOJIEKYIIpHON GUBHKH U
TEPMOANHAMMUKH.

Pemrenne kauecTBEHHBIX 3314 C
OIIOPOM Ha U3YUYEHHBIE B Pa3/Ieie
«MonekynspHas pusuka u
TEPMOAMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HuUecKue
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB
nH(pOpMaLIUY 1O TeMe

[IpoBeneHue 3KCIIEpUMEHTA: U3MEPCHHE
OTHOCHUTEIILHOM BIIAYXHOCTH BO3/yXa.

O1eHka adOCOMIOTHBIX H OTHOCUTEIBHBIX
MOTPEIIHOCTEeH U3MEepEeHUN (PU3NIECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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IEpEXOAbI

BEJIMYMH.

N3yuenune cBOMCTB HACHIIIIEHHBIX M1APOB,
CHoCc000B N3MEPEHUS BIAKHOCTU
Habmtonenue xunenus npu
IIOHMKEHHOM JIaBJIICHUM, HATPEBAHUS U
IJIABJICHUS] KPUCTAJUIMYECKOTO
BELIECTBA.

OObsiCHeHUE IPUHIIUIIOB ICHCTBUS U
ycIIoBUi 6€3011aCHOTO MCIIOJIb30BAHUS B
TOBCETHEBHOM KU3HHU TUTPOMETPA,
MICUXPOMETPA, KaJOPUMETpA.

N3yuenre TeXHOIOTHI MOTyYeHUS
COBPEMEHHBIX MAaTE€pUaOB, B TOM YHUCIIE
HaHOMAaTEPHUAJIOB.

Pemenue pacu€THbIX 3a/1a4 € SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO C
WCIIOb30BAHUEM YPABHEHUS TEIJIOBOTO
OanaHca.

Pemrenne kauecTBEHHBIX 3314 C
OIOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HuecKue
SIBJICHUS TIO TEME.

Pacnio3naBanue ¢puznyeckux SBIeHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH
KU3HU: AedopMalus TBEPIBIX Tell,
HarpeBaHue U OXJIAXKICHHUE TeT,
W3MEHEHHUE arperaTHbIX COCTOSIHUI
BEIIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U ()OPMYI MOJIEKYIISIPHOMA
(bu3uKH.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JJI IIOMCKa,
CTPYKTYPUPOBaHUS, UHTEPIIPETALIUU U
MpeACTaBICHUS HHOOPMAITUHU TIPH




Hroro no pazneny

Paznea 4. JIEKTPOJUHAMUKA

24

MOJrOTOBKE COOOIIEHHI O TIPUMEHECHUN
3aKOHOB MOJICKYJISIPHOM (py3uKH 1
TEPMOAMHAMHUKH B TEXHUKE U
TCXHOJIOI'UAX

41

DNeKTpocTaTuKa

10

[IpoBenenue 3KCrIepUMEHTa: U3MEPEHHE
3JIEKTPOEMKOCTH KOHECHCATOpA.
OneHka aOCONIIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEpEeHNH (Pru3nyecKux
BEJIMYUH.

N3yueHne npuHIMIIOB NEUCTBUSA
JIEKTPOCKOIIA, IEKTPOMETPA,
KOHJIeHcaTopa. M3ydeHne NpuHIUIIOB
IEUCTBUA

1 YCJIOBUI 0€3011acHOT0 MPUMEHEHHS B
IIPaKTUYECKON KU3HU, KOIIUPOBAILHOTO
anmapara, CTpyMHOro IpuHTepA.
PaccmoTpenue pusnueckux OCHOBaHUN
3JIEKTPOCTATUYECKOMN 3aIIUThI U
3a3eMJICHHS AJIEKTPOIIPUOOPOB.
Pemenue pacuéTHbIX 3a1a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(opMyIT 3TEKTPOCTATHKH.

Pemrenne kauecTBEHHBIX 3a/1a4 C
OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJIIEHUS DJIEKTPOCTATUKH.
PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4EOHBIX OIBITAX U OKpYXKarolen
KU3HU: DJIEKTPU3ALIUS Tel,
B3aUMOJICHCTBHE 3apsiIOB U OOBSICHEHUE
WX HAa OCHOBE 3aKOHOB U (hOpMYIT

bu6mmoreka [IOK
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JNEKTPOCTATUKH.
Onucanue U3y4eHHbIX CBONCTB
BELICCTBA U MIEKTPUUYECCKUX SABJICHUH C
WCTOJIb30BaHUEM (PU3MUYECKHUX BEJINYHH:
MEKTPUYECKUH 3apsill, HAIPSKEHHOCTD
JEKTPUYECKOTO T10JIs,

IIOTEHIIAAJI, PA3HOCTb ITOTCHIIUAJIOB,
3JIEKTPOEMKOCTb.

Ananu3 pu3NYecKUxX MpoLeccoB U
SIBJICHUH C UCIOJIb30BaHUEM
(u3NYEeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHUs IEKTPUUYECKOTO 3apsiia,
3akoHa Kyiona.

Pabora B rpynnax npu aHanuse
JIOTIOJIHUTEIbHBIX UCTOYHHUKOB
nH(pOPMAIIUU U TOATOTOBKE COOOIICHHIA
O IIPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKpY’KaroIlel KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

ITocTosiHHBIH
AIIEKTPUYECKUI
ToK. Toku B
Ppa3IMYHBIX
cpenax

12

IIpoBeneHue sKkcriepuMeHTa: U3y4eHUE
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOB;
n3mepenue JJIC ncrouHrka Toka u ero
BHYTPEHHETO CONPOTHBIICHHS,
HaOJI0ICHNE 3IIEKTPOJIN3A.

Onenka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPELIHOCTEeN U3MepeHui puznyeckux
BEJTMYHH.

OOBsicHeHHE PUHIIUIIOB IEHCTBHS U
ycJIOBUI 06€3011acCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HCTOYHHUKOB TOKA,
JNEKTpOHArpeBaTENbHBIX U
AJEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA COMPOTHBIICHUS,

bu6mmoreka [IOK
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BAaKyyMHOTI'O J10/1a, TEPMUCTOPOB U
(hOoTOPE3UCTOPOB, MOIYIIPOBOTHUKOBBIX
JIM0/10B, TAIbBAHUKH.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
KCII0Ib30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn Tembl «ITocToSTHHBIIH
JJIEKTPUYECKUNA TOK.

Pacnio3naBanue pu3ndeckux sSBJICHUN B
y4eOHBIX OIBITaX ¥ OKPYKaIOMIeH
YKU3HU: SJIEKTPUUYECKAs IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHuTHOE JIEUCTBUS TOKA.

AHanu3 3NMeKTPUYECKUX SBJICHUN U
MPOLIECCOB B LIEMSAX MOCTOSSHHOI'O TOKA C
KCIIO0JIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U
MapajuieIbHOTO COCTUHECHHUS
MIPOBOJHUKOB, 3aK0H J[xoyisa-JleHna.
Ornrcanne U3yuyeHHBIX CBOMCTB BEIIECTB
U DJIEKTPUYECKUX SIBIEHUH C
HCTIOIb30BaHUEM (PU3MUECKHUX BEJIUYHUH:
3JIEKTPUYECKUN 3aps]l, CUila TOKa,
AJIEKTPUUYECKOE HAMPSHKCHHE,
3JIEKTPUUYECKOE CONPOTUBIIEHUE,
paszHocTh notenimanos, IJC, padota
TOKa, MOIIIHOCTb TOKA.

Hcnonb3oBanne nHGOpMaMOHHBIX
TEXHOJIOTH JIJIsl IOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN U
npecTaBieHus] HHQOpMAIUK TIPH
MOATOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MIOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHSIX




Uroro no pazneny 22
PesepBHoe Bpems 2
OBILEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




Ne i/

Pa3zpean 1.

11 KJIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

KoaudecTBO 9acoB

KonTpoabHbI

Bcero
e padoThl

IJIEKTPOINHAMHUKA

IIpakTuyeckue
padoThI

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1

MarnuTHO€ none.
ONEeKTPOMarHuTH
ast MHIYKIUs

11 1

[IpoBeneHue 3KCrIepUMEHTa: U3yYeHUE
MAarHUTHOTO TIOJISI KaTYIIKH C TOKOM;
HCCICIOBAHUE JICHUCTBHUS OCTOSHHOTO
MarHuTa Ha PpaMKy C TOKOM;
HCCIICIOBAHUE SIBJICHUS
ANEKTPOMArHUTHOW UHIYKITHH.
Onenka aOCOIOTHBIX U
OTHOCHUTEJILHBIX MOTPEITHOCTEH
M3MEpEHUN (PU3NICCKUX BEITHYHH.
OObsicHEeHHE TTPUHITUIIOB ACHCTBUS U
yCIIOBHI 0€30MaCHOTO MPUMEHEHUS
MMOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, JIEKTPOJIBUTATEII,
YCKOPUTENEH JIeMEHTapPHBIX YaCTHII,
WHAYKIIMOHHOM TEYH.

Pemenne pacuéTHbIX 3a7a4 Ha
MpUMEHEHHE (OPMYIT TEMBI
«MarautHoe nosue. DIeKTpOMarHuTHas
WHTYKIIHS.

Pemenue kaueCcTBEHHBIX 3a7a4 C
ONOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
SBJIEHUS TEMbI «MarHuTHOE T0JIE.
DNeKTpOMarHuTHAS WHIYKIIHS.
Ornpezenenne HaMpaBIeHUS BEKTOPA
WHIYKIIAA MarHUTHOTO TIOJISt
ITPOBOIHUKA C TOKOM, CHJIBI AMIiepa U

bubmnoreka IIOK
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cuibl JlopeHua.

PacnioznaBanue Gu3NYECKUX SBICHUH B
y4eOHBIX OIBITaX U OKpY>Karolei
YKU3HH: B3aUMOJICHCTBUE MAaTHUTOB,
3JIEKTPOMArHUTHASI UHAYKIIMS,
JIECTBUE MarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM M JIBHXKYLIUICS
3apsa.

AHanu3 3JeKTPOMarHUTHBIX SIBJICHUH C
HCIIOIh30BAaHUEM 3aKOHA
3J€KTPOMarHUTHON MHIYKIHUU.
OnucaHue U3y4eHHbIX CBOMCTB
BELLECTB U AEKTPOMArHUTHBIX
SIBJIEHUW C UCIIOJIb30BAHUEM
(bU3MYECKUX BEIIUMYNH: UHTYKIUS
MAarHUTHOTO TOJIs, cuia AMiiepa, Cuiia
JlopeHla, MHAYKTUBHOCTD KATYIIKH,
SHEPTHSI IEKTPUUYECKOTO U
MAarHUTHOTO MOJIEH

Hroro no paszneny 11

Pazgen 2. KOJIEBAHUS U BOJIHBI
HccnenoBanue napameTpoB
KosiebaTeabHON CUCTEMBI — IepUo/ia,
9aCTOTBI, aMILUTATYIBI B (Pa3el
Kosie6aHui (MPYXUHHBIN W/unn
MaTeMaTHYECKUI MasTHUK).

Mexanuyeckue u Habmonenue 3atyxatoniux kojebanuit. = bubnuoteka [IOK
2.1 AIEKTPOMArHUTH 9 HccnenoBanue CBOMCTB BRIHYKICHHBIX | hitps://m.edsoo.ru/7f41c9

pI€ KOJIEOaHUS

KoJIe0aHuii.

Hab6mronenue pezonanca.
[IpoBeneHue s3KkCiepuMeHTa:
HCCIIeIOBAaHKE 3aBUCIMOCTH TIEPHO/Ia
MaJbIX KoJieOaHuii Tpy3a Ha HUTH OT
JUTHHBI HUTH U MacChl TPy3a;

7c
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HCCe0BaHUE TIEPEMEHHOTO TOKa B
LICTIH U3 IIOCJICI0BATEIIFHO
COCTMHEHHBIX KOHJECHCATOPA, KaTYIIKH
U pe3ucTopa.

O1ieHKa aOCOJIIOTHBIX U
OTHOCUTEIBHBIX MOTPEITHOCTEHN
M3MEPEHUH (PU3HMYECKUX BEIIUYHH.
OOBbsiCHeHVE IPUHIIUIIOB ICHCTBUS U
yCJIOBHI 0€301MacHOT0 MPUMEHEHHS
3JIEKTPUYECKOTO 3BOHKA, FreHepaTopa
MePEMEHHOTO TOKA, JIMHUI
3neKTpornepenad. Pemenne pacu€THhIX
3a/1a4 C SIBHO 3aJIaHHON (hU3UIECKOM
MOJIENIBIO C UCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OpMYI,
OITMCHIBAIOIINX MEXAHUYCCKUEC U
3JICKTPOMAarHUTHBIC KOJICOaHMS.
Onuncanue MEXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIEOaHH ¢
HCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IEPHO]I U 4acTOTa
KojeOaHuil, aMmuTyaa 1 gasza
KoJeOaHui, 3apsil U CUJIa TOKA B
TapMOHHMYECKHUX DJIEKTPOMArHUTHBIX
KOJIE0aHUIX.

Pemenne kauecTBEHHBIX 3a7a4 C
OMOpOIl HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHUYECKHUE U JIEKTPOMAarHUTHbBIE
KoJIeOaHus.

PaGora B rpynmax npu rIiaHUPOBAHHH,
MPOBEACHUHU ¥ HHTEPIIPETAIIUN
pe3yAbTAaTOB OMbBITOB, U aHAJIN3E
JIOIOJTHUTEIBLHBIX HCTOUYHHKOB




nH(dOpMaLIUY IO TeMe

2.2

Mexannueckue 1
3JIEKTPOMArHUTH
bI€ BOJIHBI

N3yuenune oOpa3oBaHus u
pacnpoCcTpaHEeHUs MONEPEYHBIX U
poAobHBIX BoJH. Habnronenue
OTPaKEHUSI U MIPEIOMIICHUS,
nHTepdepeHny U AUPpaKIun
MEXaHUUYECKHUX BOJIH.

HabmroneHue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIMTYAON U
4acTOTOU KosieOaHui, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue cBONCTB
JJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE,
IIPEIOMIIEHUE, OJISIPUA3ALINS,
Judpaxkuus, UHTepQepeHL .
N3ydenue ycioBuil U3I1y4eHHUs
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopoB E, B, v B
3JIEKTPOMAarHUTHOMN BOJIHE.

N3ydyeHne npuMeHeHUs
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

OObscHEHNE TPUHLIUIIOB IEHCTBUS U
yCI0BUIA 6€30MaCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIBTPa3ByKOBOW JUAarHOCTUKHU B
TEeXHHUKE U METUIMHE, pajapa,
paauonpuéMHUKA, TEIEBU30Pa,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacuéTHBIX U KaUECTBEHHBIX
3a7a4 C OMOPOM HA W3YUYECHHBIE 3aKOHBI
U 3aKOHOMEPHOCTH, ONHCHIBAIOLINE
pacnpocTpaHeHUuEe MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

bubnunoreka LIOK
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Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH IS IOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
npecTaBicHus] HHQOpMAIUK TTPH
HOIATOTOBKE COOOIIEHUI 00
WCIIOJIb30BAHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHHKE.

VYyactue B guckyccuu 00
3JICKTPOMArHUTHOM 3arpsi3HCHUH
OKPYKaIOILEH Cpeibl.

PaGora B rpynmax npu riaHupOBaHHH,
MIPOBEJICHUYU W UHTEPIIPETAINH
PE3yJIbTAaTOB OIBITOB U aHAIIN3e
JIOIIOJTHUTEIBHBIX HCTOYHHUKOB
WH(pOPMALIUH 10 TEME

2.3

Onruka

10

N3yueHue sABIEHUS OTHOTO
BHYTPEHHETO OTPaKEHUSs, €T0
MIPUMEHEHHUSI B CBETOBO/IE.

N3ydeHue Moaenein MUKpOCKOIIa,
TEJIECKOIIA.

[Tonyuyenue crekTpa ¢ TOMOIIBIO
PU3MBI U JUPPAKIUOHHONW PEIIETKH.
N3mepenne nokasaresns npeioMIeHUs
crekna. MccnegoBanue CBONCTB
n300pakeHu

B JInH3aX. OOBsACHEHNE PUHIIUIIOB
JEHCTBUS U yCIIOBUI 0€3011aCHOTO
MIPUMEHEHHUSI OUKOB, JTYIIBI,
(dhoToanmapara, MpOEKIIMOHHOTO
anmnapara, MUKpOCKOIIa, TEJIECKOIIa,
BOJIOKOHHOM ONTHKH, TU(PAKIIMOHHON
PEIIETKH, MOJIAPOUIA.

Pemenne pacuéTHbIX 3a1a4 ¢ IBHO
3a/laHHOM (PU3MUECKON MOJIENBIO C

bubnuoreka [IOK
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Hroro no pazneny

24

WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyII TEOMETPHUYECKON ONTUKH.
[Toctpoenue u onucanue
n300pakeHus], CO3/1aBaEMOT0 TIIOCKUM
3€pKaJioM, TOHKOU JINH301.
Paccmorpenue npenenos
MIPUMEHUMOCTH T'€OMETPUIECKON
OIITHKH.

PacnioznaBanue ¢puznyeckux SBICHUN B
OTIBITAaX U OKPYIKAIOIIEH JKU3HU:
MPSIMOJIMHEIHOE pacIpOCTpaHEeHHE
CBETa, OTPAXKECHHE, PEIIOMIICHHE,
uHTepdepeHus, Tuhpakius 1
MOJISIPU3ALINsS CBETA, IUCIIEPCHUS CBETA.
N3yyenue ycrnoBuit HaOII0AeHUS
MaKCHMYyMOB 1 MUHUMYMOB B
UHTEpPEePEHIIMOHHON KapTHHE

OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHUKOB.

VYcaoBue HAOIIOAEHUS TI1aBHBIX
MaKCHUMYMOB TP TaICHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha
TUGPAKIIUOHHYIO PEHIETKY.

AHanu3 ONTUYCCKUX SBICHUH C
UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO pacTpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMIICHUS CBETA.
OnucaHue ONTHYECKHUX SBICHHM C
HCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: (POKYCHOE pacCTOSIHUE U
ONITUYECKasi CHJIA JINH3BI

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH




3.1

OCHOBBI
CIelranbHON
TEOPUH
OTHOCHUTEIBHOCTHU

Hroro no pazneny
KBAHTOBAS ®U3UKA

Pazpea 4.

4

Penienne kauecTBEHHBIX 337134 C
ONOPOM Ha U3YUEHHBIE MTOCTYJIATHI
CTO.

Hcnosnb3oBanne HHOOPMAIIHOHHBIX
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU U
MPECTaBICHHUS WHPOPMAIIUHU TIPU
MOJITOTOBKE COOOIICHHI O IpaHUIIaxX
MPUMEHUMOCTH KJIACCHYECKON
MexaHuku u ocHoBax CTO

bubnunoreka LIOK
https://m.edsoo.ru/7f41c9
ic
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OIIEMEHTHI
KBAaHTOBOU
OIITUKU

Hab6monenue horoaddekra Ha
YCTaHOBKE C IMHKOBOW IJTACTHHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dotorddekra.

OObscHeHHE OCHOBHBIX MPUHIIUIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB,
TakuX Kak: poTosneMeHt, GoToaTIuK,
coJIHeUHas OaTapesi, CBETOIUO; U
yCIOBUH UX 6€30MaCHOTO MPUMEHEHUS
B NIPAKTUYECKOU KU3HMU.

Pemenue pacy€THbIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(hopmys KBAaHTOBOM OTITHUKH.

Pemenne kauecTBEHHBIX 3a7a4 ¢
ONOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4EOHBIX OIBITAX:

(doToanexTpuyeckuii 3pPpexT, cBeTOBOE
JTaBJICHHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX

bubnuoreka [{OK
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4.2

4.3

CrpoeHue atoma

ATOMHOE S1pO

SIBJICHUI U TIPOLIECCOB C
UCTOJIb30BaHUEM (PU3HUECKIX
BEJIMYMH: CKOPOCTh
QJICKTPOMAriMuTHBIX BOJIH, JJIMHA
BOJIHBI U 9AaCTOTa CBETA, YHEPTUS U
uMnyibe GoToHa

Nzydenne momenu omnbita Pesepdopna.

[IpoBenenue sxcrepuMeHTa 1o
HaOJIIOICHUIO JIMHEHYATOTO CIIEKTpa.
Onenka abCONMIOTHBIX U
OTHOCHUTEIILHBIX TTOTPEITHOCTEH
U3MepeHull PU3NYECKUX BEITHUKH.
Nzydyenne momenu aroma: ToMcoHa,
IJIaHETapHOU MOJIETIN aToMa, MOJIETTH
aroma bopa.

N3ydenue criekTpa ypoBHEH SHEPTUH
aToma Bojiopoaa. OObsICHEHHE
MPUHLHUIIOB JEHCTBUA U YCIOBUM
0€30MMacHOr0 NPUMEHEHUS
CIEKTPOCKOIa, Jla3epa, KBAHTOBOTO
KOMITBIOTEpA.

Pemenne kauecTBEHHBIX 33124 C
OIOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
siBiIeHUS 110 TeMe «CTpoeHue aTomay.

Pacno3HaBanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUH B

y4eOHBIX OIbITaX: BO3HUKHOBEHUE
JUHENYaTOro CHeKTpa U3IyUeHHUs.
AHann3 KBAaHTOBBIX MPOLIECCOB U
SIBIICHUH C UCIIOJb30BaHUEM
noctynatoB bopa

N3yueHne sKkCiepruMeHTOB,
JTIOKa3bIBAIOIINX CJI0KHOCTh CTPOCHUS
ATOMHOTO SIApA.

bubnuoreka [{OK
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HccnenoBanue TpekoB yacTHll (110
TOTOBBIM (poTOrpadusim).

W3ydenue saepHbIX CUIL, IEPHBIX
peaKkuuii CUHTE3a U pacnaja,
TEPMOSICPHOTO CHUHTE3A.

N3yueHne HyKIIOHHOW MOJENH sApa
['eitzenbepra-lMBaneHko.

OOBsicHeHHE yCTpOicTBA U
IIPUMEHEHHUSI TO3UMETPA, KaMEPbI
Bunbcona, simepHoro peakropa,
aTOMHOI OOMOBI.

Pemenue 3agau ¢ onopoit Ha
IIOJIyYE€HHBIE 3HaHMsI, B T.4. O 3apsle U
MaccOBOM YHCJIE si/Ipa.
Pacnio3naBanue gpu3nueckux sBJICHUN B
y4eOHBIX OIBITAaX U B OKPYXKAIOIIEH
JKU3HU: ECTECTBEHHAs U UCKYCCTBEHHAs
PaaMOaKTUBHOCTD.

OnucaHue KBaHTOBBIX SBJICHUN U
MIPOLIECCOB C UCIOJIb30BAHUEM
(U3NYECKUX BETUYUH: IEPHOA
MoJIypacnaja, SHEprus CBSA3H aTOMHBIX
anep, neeKT Macchl aapa.

AHanu3 IpoIeccoB U SIBJICHUM ¢
HCII0JIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
INEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHs MacCOBOI0 YHCIIA,
noctynartsl bopa, 3akoH
PaAMOaKTUBHOIO pacraja.

VYyacTue B paboTe Kpyriioro cTonia
«DyH1aMeHTaIbHbIE B3aUMOIECUCTBHUS.
EnuncTBO pu3nueckoif KapTUHBI
MHUpay.




Hroro no pazneny

Pasnea 5.

IQJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

15

Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH IS IOMCKA,
CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUU U
npecTaBicHus] HHQOpMAIUK TTPH

IIOAT'OTOBKE COO6H.[CHI/II‘/'I O IIPUMCHCHHUHN

3aKOHOB KBAaHTOBOW (DPM3UKHU B TEXHHUKE
U TEXHOJIOTHSX, SKOJIOTHYECKUX
aCIIEKTaxX s AEPHOU dHEPIeTUKHU

5.1

OJeMEeHThI
aCTPOHOMUU U
acTpopU3NKH

ITonroroBka cooOwmenuit 00 3Tamax
pPa3BUTHUSL aCTPOHOMUU, O TIPUKIIATHOM
U MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMUH, O METOJAX MOJTyYEHUs
Hay4HbIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMHUHU.

N3yueHnne cOBpeMEHHBIX
MPEACTABICHUI O MPOUCXOKACHUU U
spoaronuu CoJIHIIA U 3BE3I.
N3yueHue TUIIOB rajlakTHK,
paauorajakTUK ¥ KBa3apoB.
N3yuenue aBmxeHns HEOECHBIX Te,
9BOJIIONNH 3BE31 M BeelneHHoid,
MPOLIECCOB, MPOUCXOAIINX B 3BE3/aX,
B 3BE3HBIX CUCTEMAX, B
MEKTaIaKTUYECKOU cpejie,
MacIITabHOM cTpYKTypbl Beenennoif.
OO6mpscHenue pacmrpenus Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka k 00CYXIEHUIO
HEpENICHHBIX TPOOJIEM aCTPOHOMHUH.
[IpoBenenue HabIIOACHMIA
HEBOOPYKEHHBIM I'T1a30M C

bubmnoreka IIOK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazgeny 7

Pa3pea 6.

OBOBIIAIOIIEE IIOBTOPEHUE

HCIIOI30BaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUN JIJI ONIPEAECIEHUS
MOJIOYKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMyIIapus U
SIPKHUE 3BE31BL.

[IpoBeneHue HAOIIOACHHI B TEIECKOIT
Jlynel, mianer, Mueunoro IlyTu.
VYyacTue B JUCKYCCUHU O HEPEIIEHHBIX
npobieMax acTpOHOMUHU

VYyactue B AUCKYCCUU O POIU (PUUKH
Y aCTPOHOMUU B Pa3IMUYHBIX chepax
JIEATEILHOCTH YEJIOBEKA.

IToaroroBka cooOuieHui 0 MecTe
(bu3NYeCKOi KapTUHBI MHpPA B PSIY

Ob6o06mraromee COBPEMEHHBIX TPE/ICTaBICHUH O bubmmorexa HOK
6.1 4 https://m.edsoo.ru/7f41c9
IIOBTOPEHHE MIPUPOJE. 7
Brinonnenue yueOHBIX 3a1aHUN, -
JEMOHCTPHUPYIOIIHUX OCBOEHUE
OCHOBHBIX TTOHSITHH, (PU3NICCKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 xmaccoB
Hroro nio pazgeny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoamuecTBo 4acoB AlaTa npoBejennst  aeKTPOHHbIE
Ne Tema ypoka Ypoka uu¢poBbIe
n/n Beero Konrpoabnbie Ilpakruueckue  Iliaan ®dakr o0pasoBaTejbHbIe
padoTbI padoThbI pecypcbl
Nuctpykrax no Th. ®usuka
1 — HayKa O IIpUpOJE. 1 bubnuoreka [IOK
Hayunble MeTObI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIETO MUPA.
Posb 1 MectTo ¢uzuku B
(GhOopMHPOBaHUK COBPEMEHHOM bubnnorexa [JOK
2 HAayYHOW KapTHHBI MHUpa, B 1 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITETbHOCTH
Joen
MexaHn4eckoe JTBUKEHUE.
3 82:553::223:5 TI;I/I)KGHI/H[ 1 Bubmorexa LIOK
n ’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpPEHHUE
4 PaBHOMepHOE 1 bubmuoteka [IOK
MPSMOJIMHEUHOE IBUKEHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubmuoteka [IOK
MPSAMOJUHEHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
CBobosHOe najieHue.
6 chopf:[HHe CB0H6OJIHOFO 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c39cc
naJCHUS
HNucrpykrax no Th.
7 JlaGopaTtopHnast pabota 1 1

"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonuneliHoe IBUXEHUE.

bubnunorexa LIOK

TOYKH, CUCTEMBI

8 JBIDKEHHE MATCPHAILHOM https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPY>KHOCTH
[TpuHIMIT OTHOCUTENBHOCTH

9 lanunes. MuepuunanbHbie bubnmnoreka HOK
cuctembl orcuera. [lepBriit https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cuna. [Tpunuun

10 cynepro3unuu cui. Bropoit bubmmoreka [JOK
3akoH HproTona nis https://m.edsoo.ru/ff0c3be8
MaTrepualbHON TOUKHU

11 Tperuii 3axon HproToHa 1u1st bubmmoreka [JOK
MaTEpHUAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOTO TATOTEHUS.

12 Cuia T;DKeCTEI. [TepBas buGnuorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh
Cuna ynpyrocru. 3akoH ['yka.
Bec rena. MucTpykTax nmo Th.

13 JlaGoparopHas paboTa bubmaorexa LIOK
" https://m.edsoo.ru/ff0c3e18

H3mepenune xKeCTKOCTH

MpYy>KAHBI"
Cuna tpenus. Koappuunent

14 TpeHust. Cuia COpoOTUBICHUS bubmuoteka [IOK
IIpU JBUKEHUU TEJa B https://m.edsoo.ru/ffOc3f76
KUJKOCTH WM ra3e
IToctynarensHOE 1
BpallareabHOe JBUKEHUE

15 a0COJTIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1ne4o cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS
TBEPJIOrO Tela

16 HNMnynsc maTepuanbHOU bu6muoreka [JOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

17

18

MaTepUAIbHBIX TOYEK.

Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCA.
PeakTnBHOE ABIKECHIE

Paborta u MOLTHOCTD CHJIBI.
Kunernueckas sneprus
MarepuaJbHOU TOUKH.
Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUH

[TorenumaneHas sHEprus.
[ToreHnManbHAsT SHEPTUS
yrpyro nehopMUPOBAHHOMN
npyxuHsl. [loTeHIMaNbHAS
SHEprus Teia BOIU3U
MOBEPXHOCTU 3eMITU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [IOK
https://m.edsoo.ru/ffOc461a

19

Nuctpykrax no Th.
JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu paboOThI
CHUJIBI C U3MEHEHHEM
MEXAHUYECKOHN SHEPTUH Tella
Ha MpUMEpPE PacTsHKEHUs
PE3UHOBOTO KIyTa»

20

IloTennmanbHEIC U
HEIOTEHIINAJIbHBIEC CUJIBL.
CBsi3b pabOTHI
HEIMOTEHLHAJIBHBIX CHJI C
W3MCHCHHEM MEXaHUIECKOM
SHEPTUU CUCTEMBI TeNl. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPIruu

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

21

KonTpomnpHas pabota mo Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MCXaHHUKE)

22

23

24

25

AHaM3 KOHTPOJIBHOW paboThI
Y KOpPEKLUs 3HaHUI
"Kunemaruka.luHaMuka.
3aKoHbI cCOXpaHeHus."
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBCcKkoe
nswkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHIL
BelecTsa. Mozenn CTpoeHust
ra3oB, )KMJKOCTEH U TBEPIBIX
Tell

Macca monekyn. Konuuectso
BeniectBa. [locrosinnas
ABoraapo

TermoBoe paBHOBECHE.

Temneparypa u €€ u3MepeHue.

IlTxamna remneparyp Llenbcus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

26

27

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

AOcoroTHas TeMIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOUN SHEPTrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Kunaneiipona

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

28

29

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

WNuctpykTax no Th.

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH



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

MeXly mapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOIO
raza»

N3omporieccol B uieaIbHOM

bub6nmoreka [IOK

30 rase H X rpaguieckoe https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
BryTpeHnHsst sHeprus
TEPMOIMHAMUYECCKON CUCTEMBI
U CIIOCOOBI €€ U3MEHEHUS.
31 KonnuectBo TEILIOTH U Bubmnorexa HOK
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 U/I€aJIEHOIO
rasa
32 Buapl Teronepenaun bubnnorexa LJOK
https://m.edsoo.ru/ffOc5¢c36
VYiennHas TemI0EMKOCTD
33 BemectBa. KommuectBo bubnunoreka LIOK
TEIJIOTHI IIPU TeIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIi poriecc
IIepBrIii 3aK0H
34 Teprl)\/IOI[I/IHaMI/IKI/I H €ro Bubmmorexa HOK
https://m.edsoo.ru/ffOc5efc
MPUMEHEHHE K N30IpoIieccam
Heo0
o | Moo pomeres> Brmorsa 101
PHpOJIC. P https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU
36 [Mpunnun nevicteust u KIT bubnmorexa LIOK
TENJIOBOI MAIlIMHBI https://m.edsoo.ru/ff0c600a
37 uks Kapno u ero KIIJ{
38 DKosoruyeckue npoodaemMbl
TETUIOIHEPTETHKHU
O06o0maromuii ypok Eu6 OK
39 «MonexynsipHas pU3MKa. nosmorexa 11

OCHOBEI TEPMOAVUHAMUKN )

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonTponbhas pabota no teme

bubnunorexa LIOK

40 «Monexynpras dusmxa. https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJMHAMUKH»
AHaM3 KOHTPOJIBHOW paboThI
Y KOpPEKLUs 3HaHUN
"M .
q | oo s, B LOK
PMOJL ' https://m.edsoo.ru/ff0c63b6
[TapooOpa3zoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHUE
AG6
42 OTHc(?éII;?;I;I:fI; BIIQXKHOCTh bubmiorexa LIOK
. https://m.edsoo.ru/ff0c64d8
BO31yxa. Hacelennslil map
TBépmoe Teno.
Kpucramnmueckue u
o | B LOK
p https://m.edsoo.ru/ff0c65f0
KpuctamioB. XKunkue
Kkpuctajibl. CoBpeMEHHbIE
MaTepHuabl
ILnaBnenue n
44 KpUCTaJUIM3anus. Y fenbHas bubmmnorexka HOK
TEIJIOTA IUIABJICHHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus
45 YpaBHEHHE TEIIIOBOTO bubmmnoreka HOK
OanaHca https://m.eds00.ru/ff0c6820
6 Drexrmaecint s s butmotexa LIOK
p DL https://m.edsoo.ru/ffOc6bcc
BU/JIA DJIEKTPUUECKHX 3apsiioB
[TpoBOAHMKY, TUINEKTPUKH U
47 MOJIYTIPOBOIHUKH. 3aKOH bu6muoreka [JOK

COXpaHEHHUS dIEKTPUIECKOTO
3apsna

https://m.edsoo.ru/ffOc6bcc



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

48

B3aumoneiictBue 3apsaaoB.
3akon Kynona. Toueunbiii
AIEKTPUICCKUN 3apsiT

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

49

Hanpsoxk€HHocTh
NIEKTPUYECKOTO IOJIA.
[IpuHuun cyneprno3unuun
ANEKTPUUYECKHUX TTonel. JInnun
HANPSKEHHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6df2

50

o1

PabGoTa cun
ANEKTPOCTATUYECKOTO IMOJIS.
ITorenuman. Pa3znoctb
MMOTECHIINAIOB

[IpoBOgHMKY U TUANEKTPUKH
B 3JIEKTPOCTATUUYECKOM I10JIE.
Jwusnexrpudeckas
IPOHHIIAEMOCTh

bubmuoreka [{OK
https://m.edsoo.ru/ffOc6f00

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

52

53

DNEKTPOEMKOCTD.
Konpnencarop
ONEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOr0 KOHIEHCATOpa

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

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

54

55

56

HNuctpykrax no Th.
JlaGoparopnas pabota
"HM3MepeHue NEKTPOEMKOCTU
KOHJIeHcaTopa"

[IpuHun nercTBus u
IpUMEHEeHHEe KOHJICHCATOPOB,
KOTIMPOBAJILHOTO aIapara,
CTpYHHOTO MIPUHTEPA.
DJIEKTPOCTAaTUYECKAs 3aIUTa.
3a3emiieHne
3EKTPOnpuOOpoB

DNeKTpUUeCKU TOK, YCIOBHUS



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

€ro CyILIECTBOBAHHS.
[TocTostnubiit Tok. Cuna Toka.
Hanpsixenue.
Comnpotusnenue. 3akon Oma
JUTS y4acTKa Leru

57

58

59

60

ITocnenoBarensHOE,
napauieIbHOE, CMEIIaHHOE
COCIMHCHHE TPOBOHUKOB.
JlaboparopHas pabota
«M3yueHune cMemaHHoro
COCITUHEHUS PE3UCTOPOB

Pabota u momHoOCTh
JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

3akon Oma aJis MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3amMbIKkaHue.
JlaGopaTopHnas pabota
«3mepenune DJIC uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

DNeKTpOHHAasi IPOBOAUMOCTh
TBEPABIX METAJUIOB.
3aBUCUMOCTh CONPOTUBIIEHUS
METAJUIOB OT TEMITEPATYPHI.
CBepXnpoBOAUMOCTh

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

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

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

61

DNEeKTPpUUYECKUI TOK B
BakyyMme. CBOMCTBa
AJIIEKTPOHHBIX MYYKOB

62

[TonmynpoBogHUKH, UX
coOCTBEHHas U MpUMECHast
npoBoAUMOCTb. CBolicTBa p—
n-repexoa.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[TomrynpoBOTHUKOBBIE

npuOOpHI
DNEeKTPUYECKUH TOK B
o |Dmxpm | Brmorea 106
P ) https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS
JTUCCOIUAIUA. DIICKTPOIIU3
DNEeKTpUYECKUH TOK B Ta3ax.

64 CaMoCTOSITeIbHBIN 1 1 bubnunorexa LIOK
HECAMOCTOATENbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Mounnus. [1nazma
DneKTpruuecKue Mpruodopsl U

65 i;iiZﬁf{Zii:eﬂn);HMeHeHHe 1 buGnuorexa LIOK

) https://m.edsoo.ru/ff0c86fc
IIpaBuna TexHUKH
0€301acCHOCTH

66 O6o06maromuit ypok 1 bubnnorexa [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme

C) .
67 iflogigjllf)l?{:;T;iiTquecxnﬁ 1 bubmaorexa LIOK
https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMyHBIX
cpemax»

68 Ob6o06uaromuit ypok o TeMam 1 bu6mmoteka [JOK
10 xnacca https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YUACOB 68

[10 IIPOT'PAMME
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https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoanuecTBo 4acoB

,I[aTa NMpOBEACHUS

DJIeKTpoHHbIe U pPOBbIE

Ne ypoOKa
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourpoubnbie  IIpakTHyeckue
Bcero pecypcbl
padoThI padoThI Ilnan dakTt
IlocTosiHHBIC MATHUTEI U UX
B3anUMOJIelcTBHE. MarauTHoe
1 ToJe. BI;KTOp MarHUTHOMN 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0c9778
MHIAYKUUU. JIMHUM MarHUTHOM
WHIYKIIUW
MarauTHO€E 1oJI€ MPOBOIHUKA
2 ¢ TokoM. OnbIT DpcTena. 1 bu6mmoreka [IOK
Bzaumoseiicteue https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JlabopatopHas paboTa
3 «I/I3yEeHHIc)3 MaFI;){I/ITHOFO TOJIst 1 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmnepa. JlaGopaTtopHas 1 1 bubnuoreka [IOK
pabota «MccrenoBanue https://m.edsoo.ru/ff0c9ac0
JCHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
5 JBUKYIIYIOCS 3apsSKEHHYIO 1 bubnnorexka [JOK
gactuny. Cuna JlopeHnia. https://m.edsoo.ru/ff0c9df4
Pabota cusl Jlopeniia
DneKTpoMarHuTHast WHIYKITHSI.
[ToTok BeKTOpa MAarHUTHOMN
6 uaaykuuu. DJ1C uHayKIuu. 1

3aKOH 3JIEKTPOMarHUTHOU
nHaykunn Papanes



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

JlaGopaTopHas pabota
«HccnenoBanue SBiacHUA
ANEKTPOMAarHUTHOM
WHIYKITAH

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. J1C
CaMOUHIYKIMU. DHEPIrHst
MarHMTHOT'O MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
noie

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

TexHUUeCcKue yCcTporuCTBa U UX
MPUMEHEHHE: TIOCTOSTHHBIC
MarHUTBI, JICKTPOMArHUTBI,
AJIEKTPOJIBUTATEITb,
YCKOPHUTEIHN DJIEMEHTAPHBIX
YaCTHII, MHAYKI[MOHHAS [1eYb
Oo6o0maromuit ypox
«MarHuTHOE ToJe.
DneKTpoMarHuTHas
WHTYKITHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padota no teme
«MarsuTHoOe 1oJe.
DneKTpoMarHuTHas
WHIYKIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
NeproJia MajbIX KojaeOaHun
rpy3a Ha HATHU OT JUTHHBI HUTH



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

1 MAaCChbI I'py3a»

14

15

KonebarenbHbIl KOHTYD.
CBoOOIHbBIE
3JIEKTPOMarHUTHBIC KOJIeOaHus
B MJI€QJIbHOM KOJIe0aTeIbHOM
KOHTYype. AHAJIOTHS MEKTY
MEXaHUYECKHUMU U
3IEKTPOMArHUTHBIMH
KoJIeOaHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPIUH B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBneHue o 3aTyxarommx
Kose0aHusX. BolHyKIeHHbIE
MeXaHUYecKue KojaeOaHusl.
Pesonanc. BeinyxaeHHbie
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbhb86

17

18

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MepEMEHHBIN TOK. MOIIIHOCTH
IIEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U AEHCTBYIOIIECE
3HAUEHUE CUJIBI TOKA U
HaIpsDKEHUS
Tpancdopmarop.
IIponsBoacTBo, nepenava u
noTpedieHne dIEeKTPUUECKOMN
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKa, JINHUI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

aNeKTponepeaay

20

21

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTposHepruu. Kynsrypa
HMCIOIb30BaHUS
AJIIEKTPOIHEPIUH B
MOBCEITHEBHOM KU3HHU

MexaHn4ecKre BOJIHBI,
YCIJIOBHS pacIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

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

23

24

25

DNEeKTPOMArHUTHHIE BOIHBI, HX
CBOMCTBA U CKOpocTh. [1Ikana
3J€KTPOMAarHUTHBIX BOJIH
[IpuHIMIIB paTHOCBS3U U
TeneBuieHud. Pa3Burue
CpPEeACTB CBsA3U. Pagnonokanus
KonTponbnas padbora
«KonebaHus 1 BOJHBI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26

27

IIpssmMonuneitHoe
pacnpocTpaHEeHUE CBETA B
OHOpOAHOM cpene. Toueunsli
HWCTOYHHUK cBeTa. JIyy cBeta
OTtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
M300paKeHHH B TIOCKOM
3epKaie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubnmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue cera. [lomHoe

bu6mmoreka [JOK



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

BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIN yroi OJIHOTO
BHYTPEHHETO OTPaKEHHUS

https://m.edsoo.ru/ffOcd7f6

29

JlaGopaTopHas pabora
«M3Mepenune nokasaress
MIPEJIOMIICHUS CTEKJIA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

31

32

33

JIunzel. [loctpoenne
M300pakeHMi B JIMH3E.
dopmyJia TOHKOH JTMH3BI.
VYBenu4ueHue JTuH3bI

Jlaboparopuas pabora
«MccnenoBanue CBONCTB
M300paXKSHUI B TMH3AX)

Hucnepcus ceera. CoxxHBIN
cocraB Oenoro cBeta. L[Ber.
Jlaboparopuas pabora
«HabmoneHue nucnepcuu
CBETa»

WnTepdepenys ceera.
Judpakius cera.
JudpakimonHas pemeéTka

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22

34

35

36

HOHepeqHOCTL CBCTOBBIX BOJIH.

[Tonspuszanusa ceera

OnTuueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBUS MX
0€301acHOr0 MPUMEHEHUS

I"paHuIel MNPUMEHUMOCTH
KJIACCUUYECKON MEXaHHKH.
[Toctynarsl cienuanbHON
TEOPUHU OTHOCUTEIBHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU U

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

COKpall€HUEC NJIWHBI

DHEpPrusi ¥ UMITYJIbC
PENSTUBUCTCKON YaCTHIIBI.

bubmuorexa [JOK

38 CBsI13b MAcCHI C DHEpPIruei u https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KontponsHas pabora

39 «Onruka. OCHOBBI bu6mmoreka [IOK
CIIeIUATIbHON TEOpUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»

40 ®otonbl. opmyna [1nanka. bubnuoreka [IOK
DHeprus 1 UMIyJbCc HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE BuGnuotexa LIOK

4 porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTorddekra.

42 VYpaBHeHue DiHIITEIHA 1151 bubnuorexa [JOK
doroaddexra. «Kpacuas https://m.edsoo.ru/ff0d015e
rpanuiay hotodddexra

pienue ceera. Onbitel 11, H.
43 ﬁggg;e]z; (;(EM?/I;Z‘CKOC bubmorexa HOK
N ' https://m.edsoo.ru/ff0d04a6
JIENCTBUE CBETA
TexHudeckue ycTpoucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
(dboTosneMeHT, GOTOIATUHK,
CONTHEe4YHas OaTapesi, CBETOIUOT
55 Onevenra ool buGmnorexa LIOK
https://m.edsoo.ru/ff0d0302
OTITUKI
Monpens atoma TomcoHa.
16 OmerTel Pe3epdopaa mo bubmuorexa [JOK

pacCesiHUIO O-4aCTHLL.
[LmanerapHast MOJieIb aTOMa

https://m.edsoo.ru/ff0d091a



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

47

48

[Toctynater bopa

N3nydenue u norionieHue
(hOTOHOB MpU Hepexojie aToma
C OJIHOTO YPOBHSI SHEPIUU Ha
Jpyroi. Buapl ciekTpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

49

BosHOBBIE CBOMCTBA YaCTHII.
Bousnbl ne bporis.
KopnyckynsapHo-BoaHOBOM
nyanu3m. CIIOHTaHHOE U
BBIHYXKJICHHOE U3TyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

o1

52

53

54

OTKpBITHE PAAHOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIpEJICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYUYCHUSA

CoiicTBa anbda-, 6era-,
ramma-usjyueHus. Biusiaue
paZ[I/IOB,KTI/IBHOCTI/I Ha )XUBbLIC
OpTraHu3MbI

OTKpbITHE POTOHA U
HeifTpona. M3otonsl. Anbga-
pacnaz. DIeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
I'amma-uznyuenue

DHeprust CBS3HM HYKJIOHOB B
aape. SlnepHble peakiui.
SAnepusiii peaxtop. [IpoGnemsrl,
NEPCIEKTUBBI, SKOJIOTHUECKUE
aCTICKTHI SICPHON PHEPTETHKH

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtoasl HAOMIOAEHUS U
pPEruCTpaLMK 3JIEMEHTAPHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

55

56

57

58

59

yactuil. Kpymielii cton
«DyHIaMeHTaJIbHbIE
B3auMoOIeucTBUs. EMUHCTBO
(bu3NIeCcKO KapTUHBI MUPA»

Bun 38é3nH0r0 Heba.
CosBesust, APKUe 3BE3IBI,
IIJIaHEThI, UX BUAUMOC
nexenne. Coaneynas
cucrema

Connne. Conneynas
aKTUBHOCTh. VICTOYHUK
sHeprun CoJHIa U 3BE3]

3BE3bI, X OCHOBHBIE
XapaKTEePUCTUKH. 3BE3BI
IJIaBHOM TTOCJIEI0BATEIIbHOCTH.
BnyrpenHnee crpoenue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS
0 MIPOUCXOXKJIECHUH U HBOIIOLIUN
ConHua u 3B€31

Muneunsii ITyrs — Haia
I'amakTuka. [Tonoxenue u
nBrkenne ColHIa B
I'amaktuke. I'anakTuku.
UYEpHble ABIPHI B sAapax
rajJakTHUK

Bcenennas. Pa3z0oeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3y4yeHue. MerarajiakTuka

60

61

Heperennsie npo0aembl
aCTPOHOMHU

KonTponbhas pabota
«NeMeHThI aCTPOHOMHH U




acTpoHu3uKm»

62

O6o0maromuii ypok. Poib
(GU3MKU ¥ aCTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOM,
COLIMAILHOM U DTUYECKOU
cdepax AeaTeTbHOCTH
YyeaoBeKa

63

64

65

O6o0maromuii ypok. Pois u
MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOUN HayYHOU
KapTHHE MHpa

O6o06maromuii ypox. Poib
(busnueckoil Teopuu B
(dbopmupoBaHUU
MPEeACTABICHUH 0 (PU3NIECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(bu3nYecKoil KapTUHBI MHpPa B
o01IeM psily COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MIPEJICTABIICHHUI O IPUPOJIC

66

PesepsHbIil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHast

HWHIAYKIOUA

67

PesepBHbIit ypok. OnTuka.
OCHOBBI CTICTIHATBHOM TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepnbiii ypok. KBanroBas
¢dbusmKa. DIeMEHTHI
aCTPOHOMMH U acTPOPUUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






