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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUUA TIpenojiaBaHusl yuyeOoHoro npeamera «Dusmka» B o0pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEATM3aALUU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeameramMu. B Hel
OTIPENENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YyIbTaThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Ou3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskaromiem mupe. IkoabHBIN Kype PU3NKN — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaT€pUajlOB C 3aJaHHBIMH CBOMCTBAMU WM APYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO]T TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3uKda Ui YpPOBHS CpeaHero ooOmero o0pa3oBaHMs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKxke O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABIECHUN O
CTPYKTYp€ MOCTpOoeHUs (puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEeaNn3yeTcs MPEexie
BCErO0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (¢usuke oObeIUHEHBI B OOIIMMA CIHCOK YUCHUYECKUX
pakTUYeCKux padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW TUIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecreunBaeTCs  OBJIAJCHUC
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, Tak M MHTETpUpys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUCHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHue (opMHpYyeTCs B COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIIEHUH ©W  MPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 00OpyIOBaHME MJIS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, & TaKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUUKHU JI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX 1enei 00ecreynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

mpoliecce n3ydeHus Kypca GU3uK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3UYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckoil MOJENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus oTBoaAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBaHHBIM, YYWUTEIb JEJNaeT BBIOOP
poBeNeHusT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIorOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BUKeHWE  MaTrepualibHOM TOYKHA MO
OKPY>KHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue nBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, cKoiapxeHus, kauenusi). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TE€JIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJa. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekys. Konnyectso Bemecrsa. [locTositnaas ABoranpo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

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



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTU3aIMA. Y IeJbHasl TeruioTa miaBjieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NaPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIlIeCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaumst Tel. OJIEKTpUYeCcKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKUN 3apsi.
Onextpuyeckoe nose. Hampsoxk€HHOCTh 3yieKTpuuyeckoro mnois. IIpuHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 11 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIAEIbHOE CONMPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi uenu. KopoTtkoe 3aMbIkaHuE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

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

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



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIM
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

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

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

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

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

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

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

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



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WHAyKUMW. KapThHa JWHWNA MarHUTHOW
WHYKIWH TO0JIS TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. J[BHoKeHUE 3apsHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOMN
WHIAYKIUU. OJEKTPOJABIXKYINAA CWIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUWHU. OJEKTPOABIXKYLIas cujia
CaMOWHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI MHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyXVHHBIN MasTHUK. MaTreMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HSHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3ZHMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

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



Hab6nronenue 3atyxaromniux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocienoBaTEIbHOM COENMHEHHWH PE3UCTOpPa, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepentus u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HHE, MpEIOMIICHHE, Mospru3anus, audpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEeJIbI.

TexHUYecKHue yCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acCTOTOM KOJEOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

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

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaroiiue JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBAa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpPaHEHUE, OTPAKEHHE M MPEJTOMIICHUE CBETa.
OnTuyeckue MpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moziellb CBETOBOAA.

UccnenoBanue CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronenne natepdepeHnm cBera.

HaOmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Toydyenune cexTpa ¢ mMOMOIIBIO JUGPAKITUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne noka3aresns NpeIoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.
OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruM POTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBbI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiia»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®otord(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomieHue
(GbOTOHOB TpU mepexoje aToMa C OJHOTO YPOBHS JSHEPTHUHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOnroienue JIMHE4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuinbl. Jlegext macchl sapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCcTpoMCTBa U MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

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

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. Conneunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/Bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ima. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIL30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TI0JIOAKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

Oo0o0maromiee MOBTOPEHUE

Ponp u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHpPA, POJIb PU3UUECKONU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (DU3NYECKON KapTHHE MHpPA, MECTO
(dbu3nYecKoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsSIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TrumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJO00US TPEyTrOJIbHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEXJECHHI, COOTBETCTBYIOIIHNX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO O0IIEeCTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

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



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJNIMpPOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh MU JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M MPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUN YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEHThl JJi1 J0Ka3aTeabCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PA3IMIHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ coOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe JeliCTBUS:
OCYILECTBIISITh OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JESITEIbHOCTH;
pacro3HaBaTh TMPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliii W  CMsr4artb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

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

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEOYTESHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pediieKcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
pELIeHHUS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTaTKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yiIbTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IPOTPaAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOIMOHATHHBIH HWHTEJUICKT, TIPEATOIAT AFOTIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

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

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

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpLUAIbHAs CUCTEMA OTCUYETA, a0COJIIOTHO TBEPAOE TEJO,
UJCAIBHBIN Ia3, MOJIEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

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



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABJICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIQ&XKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPY €ro HarpeBaHUM B 3aKPHITOM
COCyIE, CBf3b MEXIY NapamMeTpaMHd COCTOSSHUSA Tra3a B HM30IPOLECCax,
AJICKTPU3ALU TEJ, B3aUMOJICICTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC TeJla, KUHETUYECKAsl SHEPIUs, NOTCHIMAIbHAS JHEPTHUs, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCMONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PPUIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMUHAM;

OIMCBIBATh N3YUYCHHBIC JIEKTPUUECCKUE CBOMCTBA BEUIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHHS M CIWHMIIBI; YKa3biBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIAPHO-KUHETUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHON TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBHUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJIeMy/3aady W THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUS U MCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl U TpadMKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJuMble JUJIsl €€ pelleHus, NMPOBOAUTH Pacu€Thl M OLICHWBATH PEaIbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOIyIaeMyto HH(POPMAIIHIO;

MIPUBOUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKHUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TPyNIie C BBINOJTHEHUEM PA3JTHYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM ITPOOIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHKU U
TEXHOJIOTUW, B MPAKTUYECKOW NEATEIBHOCTH JIOAECH, LEIOCTHOCTh U EIUHCTBO
bu3MUecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO fJipa MPHU pPEUICHUU (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: 3JIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JHCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpela) |
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsAd (U3UYECKUE BEITHYMHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HIEKTPUUYECKOE HANpPSKEHHE, 3JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KAaTYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKHM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0OO3HAUYeHHs M EAUHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJIECHUS M TMPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX S7Ep, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJB3YysS (PU3HUCCKHEC
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaIJIEIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE ODWHIITEeHHa mia portorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHUS MAcCOBOrO 4ucia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABJICHHE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIKCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI 0 MCCIECAOBaHUIO (DU3NUECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpobiieMy/3aiady M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBO/IHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000Opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNTBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOMPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMUMUHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKIECHUW C OMOpPOM Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAYyYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M0JIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallUH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCTOJIh30BAaHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOI0
MOBEJICHUA B OKPYKAOLIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJIHEHHEM pA3JIUYHBIX COIUANBHBIX POJeH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PAlMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




KoanyecTBo 4acoB

JJIeKTPOHHbIE

HaumeHoBaHue pa3aeioB U TeM (uudpossbie)
Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Hroro no pazneny 24
Paszpnen 4. JIEKTPOIMHAMUKA
bu6mmoreka [IOK
4.1 1 1 1
UIEKTPOCTATHI 0 https://m_edsoo.ru/7f41bf72
40 [TocTosiHHBIN 51eKTpUYECKH TOK. TOKH B 14 ) 1 bubnnorexa [HOK
' pasIu4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 4




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUuTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC AP0 > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 hitps-//m.edsoo.ru/Tf41c97c
Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
6.1 Obobmarowmee nosTopene 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrpoubusie IIpakTuueckue p
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
®u3nka — Hayka o IIpUpoJIE.
1 Havyunrie MeT(})’;[(BI HO?I?HEII)HI/I}I 1 buGnuorexa LIOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaroILEero MUpa
Poine 1 MecTo du3uku B

) (hopMHUPOBaHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IeATEIbHOCTH JIIOIEH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIIBHOCTh MEXaHHIECKOTO | bubnuoreka [{OK
nerxkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE NpAMONIMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEHHOE | bubnmnoreka [HOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bub6mmorexa [IOK
CcBOOOIHOTO ITaJICHUA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 JIBr>keHuEe MaTepualIbHOM TOUKH O 1 brbmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHiun oTHOCUTENBHOCTH [anumnes. 1 bubnmnorexa [JOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
HNuepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
IlepBb1it 3ak0oH HproToHA
Macca tena. Cuna. [Ipuniun
. bubnuoreka [{OK
9 CyHepno3uLuu cuil. Bropoit 3aKoH 1
. https://m.edsoo.ru/ffOc3be8
HeroTona niist MaTepuanbHOM TOUKU
10 Tpernii 3akoH HproTOHa 1151 | bubmmoreka [JOK
MaTE€PUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoOro taroreHus. Cumna
11 TspkecT. [lepBas kocMuyeckas 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec | bubnnorexa [JOK
Tea https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KorduumieHnT tpenus.
13 Cuna czn OTI/IBJ‘IGI({I)I/I(I})I Ipu ,Z[BI/I)P;(CHI/II/I 1 bubmotexa HOK
p P https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WIH raze
[TocTymarenbHOe U BpamaTebHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TeNa. | bu6mmoreka IIOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepuabHOM TOYKH,
15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. | bubnuotexa [JOK

Nmnynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJIbca. PeakTuBHOE BHKEHNE

https://m.edsoo.ru/ff0c43d6




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
PaboTa 1 MOITHOCTH CHIIBI.

16 Kunernueckast sneprus | bubmmoreka [JOK
MaTepuaabHOW TOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETUYECKOM 3Hepruun
[TorenmanpHas 3HEPTHSL.

[ToTennmanpHas SHEPTUS YIPYTO

17 etho OBAHHO | bubnnorexa [JOK

hi¢ MUPOBAHHOM TIPY>KUHBI.
PMHP Py https://m.edsoo.ru/ff0c461a
[ToTennmansHas SHEPTHsl TENa BOIU3N
MMOBEPXHOCTU 3eMIIN
[ToTennuanbHble U HEIOTEHIIUATLHBIE
cuiibl. CBs3b pabOTHI

13 HEMOTEHITMAJIBHBIX CHJI C U3MEHEHUEM | bubmmoteka IIOK
MEXaHUYECKOW SHEPTUN CUCTEMBI TEIL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPIUU
JlabopartopHnast pabota
«HccnenoBanue cBsizu pabOThI CHITBI C

. bubmuorexa [IOK
19 U3MEHEHUEM MEXAHUYECKOU DHEPIUU 1 1
https://m.edsoo.ru/c7beab36
Tela Ha IPUMEPE PaCTIKEHUS
PE3UHOBOTO JKT'yTa)
KonTponbhas pabota no teme
but6mmorexa [IOK
20 «Kunemaruka. J[uramuka. 3aKOHBI 1 1
https://m.edsoo.ru/ffO0c4b74
COXpaHEHUs B MEXaHUKEY
21 OCHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO- 1 bubnmnorexa [JOK




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
n/n Tewa ypoka Bcero Konrponbnvie  Ipaxririeckie u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
KHHETUYECKOU Teopuu. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc2
neuxenne. uddys3us
XapakTtep JBMKEHUS U
” B3aMMO/ICHCTBUS YaCTHUII BEIICCTBA. | bubnuoreka [IOK
Mogenu cTpoeHus ra3oB, XKUIAKOCTEH https://m.edsoo.ru/da9311c2
U TBEPIBIX TENI
7 Macca monekyi. Konnyectso | Bbu6moteka [JOK
BemiecTBa. [locrosHHas ABoraapo https://m.edsoo.ru/684487fa
TemnoBoe paBHOBecue. TeMneparypa
24 u eé I/I3MepI:;HI/Ie. [kana TeMnfpaTy;p 1 bubmorexa LIOK
https://m.eds00.ru/4769300b
Lenbcus
25 Uneansusiii raz 8 MKT. OcHoBHOE | bu6nmorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemepaTypa Kak Mepa
26 CpelHEe KHHETUYECKON SHEPTUuu | bubnmnorexa [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
bu6nunorexa LIOK
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1 hitps://m.cdsoo.ru/ac9 14973
JlaGopatopHnas pabora
)3 «HMccnenoBanue 3aBUCUMOCTH MEXIY 1 | bubnunorexa LIOK

rapaMeTpamMH COCTOSTHHUS
Pa3peKEHHOTO ra3a

https://m.edsoo.ru/c38def72




KounyecTBO 4acoB DJIeKTPOHHbIE
N Tema ypoka Kourpoububie IIpakTHyeckue Aara tupposhie
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

79 N3onponeccel B MACAIBHOM Ira3e U uxX | bubnuoreka [JOK
rpaduuecKoe mpeacTaBICHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHsA sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 cnocoObl €€ n3meHenus. KomnuecTBo | bubnuoreka [{OK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJIEAIbHOTO
rasa

bubnuoreka [{OK

31 Byt remtonepesam ! https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

1 KonnuecTBo Tennotsl npu | bubmuoreka [IOK
Teronepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5¢36
rpotecc

3 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 | bubmuoreka [IOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
Heob6paTumocTs mporeccoB B

34 HpI/Ip(I))L[e. Bropoit I;aLKOH 1 bubamorexa LOK

https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun nevicteus u KT/ TenmoBoi 1 bub6mmorexa [IOK
MAaIMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ 1 bubmorexa [IOK

https://m.edsoo.ru/dff4ea09




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
37 DKOJOTUYECKHE MTPOOTIEMbI | bubnmnoreka HOK
TEIUIOOHEPIreTUKHA https://m.edso0o.ru/9d5c3603
18 O6o0maromuii ypok «MoJteKyssspHast | bubnuoreka [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padbota no teme
39 «Monekynspaas ¢puszuka. OCHOBBI 1 1 bubmorexa [IOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. | bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachleHHBbIH 1 bubmmorexa [IOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpucTauioB. XKuakue 1 bubmmorexa [TOK
p ) A https://m.edsoo.ru/ff0c65f0
Kkpuctaiabsl. CoBpeMEHHbIE
MaTepHuabl
[1naBneHue u KpucTamIu3anus.
bubnunorexa LIOK
43 VY enpHas TenuoTa niaBJICHUs. 1
https://m.edsoo.ru/ff0c6708
Cybnumarus
but6mmorekxa [IOK
44 v 0 1
PABHCHHE TEIIOBOTO basnanca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tel. DIeKTPUIEeCKUun 1 bubnmnorexa [JOK




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTuueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
3apsan. JlBa BUa JIEKTPUYECKUX https://m.edsoo.ru/ff0c6becc
3aps/ioB
[IpoBOIHMKH, AUBIIEKTPUKHU U
46 MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS 1 bubmmorexa [TOK
ynip A ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsaoB. 3aKOH
. P . bubnnorexa [IOK
47 Kynona. TodyeuHblil 21eKTpUYECKUI 1
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
43 nosist. [punHnun cynepnosunuu | Bbu6moteka [JOK
AJIEKTPUYECKUX MoJen. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
Pabota cui sanexkTpocTaTHieckoro
49 nond. ITorennuan. PasHocts 1 bubmorexa HOK
] ’ https://m.edsoo.ru/ff0c6f00
MTOTEHIUAJIOB
[TpoBOIHUKYN U AUDIIEKTPUKH B
50 3J'Ip€KT OCTaTUYECKOM HOI:J)'IG 1 bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
bubnunorexa LIOK
51 DnekTpoémMkocTh. KoHeHcaro 1
R 8 p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIIOCKOTO
bubnunorexa LIOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOT O 1

KOHJICHCATOpa

https://m.edsoo.ru/ff0c72c0




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
53 Jlaboparopuas pabota "N3mepenune | | bubnmnoreka HOK
3IEKTPOEMKOCTH KOHAEeHcaTopa' https://m.edsoo.ru/c7132901
[IpunIUI NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
54 amnmnapara, CTpyMHOro puHTepa 1 bubmmorexa [IOK
pata, CIpy p pa- https://m.edsoo.ru/3d03525¢
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHUE AIEKTPONpruOOpPOB
DNEeKTPUYECKUM TOK, YCIIOBUS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
bubmuoreka [IOK
55 Cuina Toka. Hampsixenue. 1
https://m.edsoo.ru/fcbecdae
Conporusnenue. 3akon Oma 1ist
y4acTKa 1enu
[TocnenoBarenpHOE, TapaIETBLHOE,
CMENIaHHOE COEUHEHNE
56 npoBoAHUKOB. JlabopaTropHas paboTa 1 0.5 bubmmorexa LIOK
POBO ) paTopHasi p ' https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMeIanHoTo COeAMHEHUS
PE3UCTOPOB»
57 PaboTta u MOIITHOCTH ANEKTPUIECKOTO | bubnnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 171 TOJTHOM (3aMKHYTO )
anekTpuueckoil nenu. Koporkoe
but6mmorekxa [IOK
58 3aMbikaHue. JJaboparopHas pabora 1 0.5

«M3mepenne D/1C nctounuka Toka u

€T0 BHYTPCHHCTO COIIPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0




KounyecTBO 4acoB DJIeKTPOHHbIE
N Tema ypoka Kourpoububie IIpakTHyeckue Aara tupposhie
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr
bubnunoreka LIOK
59 KonrponsHas pabora B popmare BITP 1 1 https://m.edsoo.ru/ff0c8c56
bubnunorexa LIOK

60 Kontponbnas padota B popmare BITP 1 1 https://m.edsoo.ru/ff0c88be
DneKTpOHHAas IPOBOJAUMOCTD

61 TBEPABIX METAIOB. 3aBUCUMOCTD | bubnunoreka LIOK
COIIPOTHUBJICHUS] METAIIJIOB OT https://m.edsoo.ru/aSe4b3e9
TeMreparypbl. CBEpXIpPOBOIMMOCTh

2 DNEeKTPUYECKHUI TOK B BaKyyMe. | bubmmoreka [JOK
CBoOIiCTBA JIEKTPOHHBIX MTYYKOB https://m.edsoo.ru/be7b3ae4
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 MpUMecHas MPoOBOAUMOCTh. CBOMCTBA | bu6nunorexa LIOK
p—n-epexona. https://m.edsoo.ru/ffOc84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTpUYECKHI TOK B pacTBOpax H

64 pacrmiaBax 3JeKTPOJIUTOB. | bubmuoreka [IOK
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/ffO0c82ba
DNeKTpon3
DNEeKTpUYECKHU TOK B raszax.

65 CamocTosTeIbHbIN U | bubmuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psl. https://m.edsoo.ru/ffOc84ae
Momnnus. [1nazma

66 DnexTpuueckue mprudopsl 1 | bubnuotexa [JOK

YCTPOMCTBA U UX NPAKTUYECKOE

https://m.edsoo.ru/ff0c86fc




KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
npuMenenue. [IpaBuna TeXHUKH
0e30macHOCTH
KonTponbhas pabota no teme
67 «Qnekrpocraruka. [locrosHHbIN | 1 bubanorexa [JOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»
68 O6o0maromuit ypok no temam 10 | Bbu6moteka [JOK
Kjacca https://m.edsoo.ru/ffOc8f6¢
OBUIEE KOJIMYECTBO YACOB I10 63 5 4

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
[TocTOsIHHBIE MATHUTHI U UX

| B3anNMOJeHcTBHE. MarHuTHOE MoJIe. | bubmuoreka [JOK
BekTop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHII/:THOf")O noﬂﬂ KaTYHIKI/Iy: 1 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota | | bubnuoteka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBHKYILYIOCS 3apSKEHHYIO 1 bubnnorexa [HJOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

6 DeKTpOMarHuTHasT WHYKITHSI. 1 bubnmnoreka [JOK

IToTOK BEKTOpAa MarHUTHOM

https://m.edsoo.ru/08b52c76




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Hara
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
unaykuuu. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapajes
JlaGopaTtopHnast pabora
7 1 P pa : o 1 | bu6mmoreka [IOK
«HccnenoBanue SBICHUS
g . https://m.edsoo.ru/ff0cal50
AJIIEKTPOMATHUTHON UHAYKITUN
NuaykTuBHOCTS. SBIEHUE
camouHaykiun. IJC
3 Ve SI[ 1 bubmuorexa [JOK
CaMOWUH, U, DHEPrus
AV P https://m.edsoo.ru/ff0ca600
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHu4eckne ycTpoiucTBa U ux
MIPUMEHEHHUE: TTIOCTOSTHHBIC
9 MarHuThbl, JIEKTPOMAarHUTHI, | bubnnoreka [JOK
DJIEKTPOJABUTATEIND, YCKOPUTEIH https://m.edsoo.ru/7f0d783d
AJIEMEHTApHBIX YaCTHII,
WHIYKIMOHHAs NIeYb
O6o06maromuii ypok «MarautHoe
10 H; HUH YP | bubmuoreka [JOK
mmoJjie. DJIeKTpOMarHuTHas
P https://m.edsoo.ru/ff0cab82
WHTYKITAS
KonTtponbHas paboTa o Teme
11 M P P 1 1 bubnmoreka [JOK
«MarnuTtHoe ToJe.
https://m.edsoo.ru/ff0cad58
DeKTpOMarHuTHasT WHITYKITUS
bubmuorexa [JOK
12 CB00OOTHBIE MEXaHUYECKHUE 1 1

https://m.edsoo.ru/ffOcaf06




n/n

Tema ypoka

Kosiebanus. ['apMoHMUYecKue
KoJieOanus. Y paBHEHHE
rapMOHHYECKUX KOJICOaHHH.
[IpeBparieHue sHeprum

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYEeHUS

DJieKTpoHHBbIE HU(POBBIE
o0pa3oBaTe/ibHbIE

pecypchl

13

JlaGopaTtopHnast pabota
«HccnenoBannue 3aBUCHMOCTHU
nepuoja MajbIx KojebaHuil rpy3a
Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/d8ca2770

14

15

KonebarenbHbIil KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KoseOaHHs B HICaTHbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUS
MEX/1y MEXaHHYECKHUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXPAaHCHUA SHCPI'UH B HACAIIbBHOM
KoJIe0aTeTbHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXIeHHbIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CunycouanpHBIA IEPEMEHHBIN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Hara
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ICHCTBYIONIEE
3HAaYEHHE CUJIbI TOKA U HAIPSKEHUS
Tpancdopmarop. [IpousBoacTBo
18 nepeaaya u norpediieHue ’ 1 bubmorexa HOK
P . p https://m.edsoo.ru/a4a5ac5a
ANEKTPUUECKON SHEPTUU
YCTpoCTBO U MPAKTHYECKOE
19 IIPUMEHEHHUE AIEKTPUIECKOTO | bubnuoreka [IOK
3BOHKA, FeHepaTopa epeMEHHOTI0 https://m.edsoo.ru/ffOcc324
TOKa, JINHUH 3JIEKTpoIepeaay
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE AJIIEKTPOIHEPTHH.
20 Kynbrypa ucnonab3oBanus 1 bubmmorexa [TOK
YARTYP . https://m.edsoo.ru/1d41bcb3
AJIEKTPOIHEPTHH B TTOBCETHEBHOM
KU3HU
MexaHnueckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
21 CxopocTh pacnpocTpaHEHUs U 1 bubmmorexa [TOK
P pacrpoctp https://m.edsoo.ru/ffOcca54
JIvHA BoJiHbL. [lonepeyunbie u
MIPOJIOJTHHBIE BOJTHBI
” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh | bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
73 ONEKTPOMarHUTHBIE BOJIHBL, UX | bubnnorexa [JOK

CBOMCTBA U cKOpoCTh. [Ikaia

https://m.edsoo.ru/ffOccfe0




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne ara
Tema ypoka KonrTpoabubie IIpakTuueckue A o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TGIJ)IGBI/I eHI/II; PazButue cpencrts 1 bubmmorexa [TOK
ACHIDL ped https://m.edsoo.ru/375f35be
cBs3u. Paguonokanys
25 KoHntponbhas padora «Konebanus u | | bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOU Cpejie. | bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. JIlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxenus ceera. [loctpoenue 1 bubmorexa HOK
p L P https://m.edsoo.ru/ffO0cd4e0
M300paXeHHI B IMIIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
)% BHYTpPEHHEE OTpa’KEHUE. | bubnuoreka [IOK
IIpenenbHbIi yroy noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopatopHas pabora «3mepenue | | bubnuoreka [IOK
[oKa3aresist PEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ffO0cd67a
JIunzsl. [Toctpoenue n3obpaxeHuit
30 B TuH3e. Dopmyra TOHKOM JIMH3BI 1 bubmorexa HOK
- POPMY. ) https://m.edsoo.ru/ff0cdd le
VBenuueHue ITMH3bI
3l JlaGopaTtopHnas pabota 1 1 bubnuotexa [JOK

«HcciaenoBanue CBOMCTB

https://m.edsoo.ru/d4129c7¢c




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Hara
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
3 oenoro ceera. L[Ber. JlabopaTopHas | | bubnnoreka [HOK
pabora «Habitoienue aucrepcuu https://m.edsoo.ru/b93fac10
CBETa»
13 HNurtepdepennus ceera. Judpakmus | bubnnoreka [JOK
cBeta. [udpakinuonnas pemeéTka https://m.edsoo.ru/ffO0ced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. | bubnuorexa [JOK
[Tonsipuzanust ceeta https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U
. bubnuorexa [JOK
35 YCTpPOMCTBA U YCIOBUS UX 1
https://m.edsoo.ru/cec8c342
0€30MacHOro NPUMEHEHUs
['paHuUIBI TPUMEHUMOCTH
36 KJIACCHYECKON MEXaHHUKWU. | bu6nmoreka [JOK
[TocTynartel cnenuanbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD
bu6mmoreka [JOK
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE 1
https://m.edsoo.ru/ffOcfa4?2
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus u UMIYJbC
18 pENATUBUCTCKON YacTulpl. CBs3b | bubnuorexa [IOK
MAacChl C DQHEPIUEN U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
39 KonTtponpHas padora «Onrtuka. 1 1 bubnmnoreka [JOK




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne ara
Tema ypoka KonrTpoabubie IIpakTuueckue A o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
OcHOBBI cIELIMANIBHOM Teopun https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIIbHOCTH
40 ®otonbl. Dopmymna I1nanka. | bubnnoreka [HOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCTIE0BaHNE Eub 10K
noIMoTeKa
41 oroaddekra. OnbiTel A. I'. 1
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddexra. YpaBHEHHE
42 3171HLHTeI(711)Ha n%)lq:bOToa(b(geKTa 1 bubmorexa LHOK
! ' https://m.edsoo.ru/ff0d01 5
«Kpacnas rpanuma» ¢porodaddexra
Hasnenue cBera. OnwiTe [1. H.
43 JlebGeneBa. Xumudeckoe 1eMCTBUE 1 bubmorexa HOK
ACRA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTUYECKOE IPUMEHEHHE! | bubnuoreka [IOK
¢doTorIeMEeHT, POTOIATUHK, https://m.edsoo.ru/a0b5b294
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenne 3agay 1mo Teme | bu6nmoreka [JOK
«2neMeHThl KBAHTOBOW ONTHKHN https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopna no paccestHuo o- | bubnuorexa [IOK
yactul. [manerapHas Mmoaens https://m.edsoo.ru/ff0d091a
aToma
47 ITocrynarser bopa 1 bubnuorexa [IOK




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Hara
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomenue GOTOHOB

43 IIPU IIEPEXO0/I€ aTOMa C OJTHOTO | bubmmoreka [JOK
YPOBHSI SHEpruu Ha Apyrou. Bumasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BouiHOBBIE CBOMCTBA YaCTHLI.

Bounbl ne bporis.
. bubnuorexa [JOK
49 KopnyckyisspHO-BOIHOBOM 1
https://m.edsoo.ru/ff0dOca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo | bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue | bubnnoreka [JOK
paaOaKTUBHOCTH Ha KUBBIE https://m.edsoo.ru/3d0758de
OpraHU3MBI
OTkpBITHE TPOTOHA U HEUTPOHA.

57 N3otomnbl. Anbda-pacma. 1 bubnuorexa [JOK
DJIEKTPOHHBIN U TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['lamma-u3nydeHue
DHeprus CBA3U HYKJIOHOB B SApE.

P Ve . P bubnuorexa [IOK

53 Snepusle peakunu. A nepHblit 1

peakrtop. [IpobieMbl, TEPCIIEKTUBHI,

https://m.edsoo.ru/ff0d1356




n/n

KoanuecTBo 4acoB

Tema ypoka KoHnTpoJbHbIe
Bcero
padoThI

HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

IIpakTHYeckue
padoThI

JlaTa
U3YYEeHUS

DJieKTpoHHBbIE HU(POBBIE
o0pa3oBaTe/ibHbIE

pecypchl

54

DneMEHTapHbIE YaCTULIBI.

OtkpeiTHE IO3UTpOHA. MeTo bl
HAOJII0JIEHUS U perucTpaluu

aJIeMEeHTapHbIX YacTtull. Kpyribiit 1
ctonn «DyH1aMeHTaNbHbIe

B3auMoJieiicTBus. EnuncTBo

(bu3n4ecKoil KapTHHBI MUPaY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

DTanel PasBUTHUA aCTPOHOMUU.
[IpuxknagHoe 1 MUPOBO33PEHYECKOE
3HaYEHHE aCTPOHOMHUHU. By
3BE31HOTO Heba. Co3Be3aus, ipKue
3BE3/(bl, IUIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHast cuctemMa

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/abdc86e2

bu6mmoreka [IOK
https://m.edsoo.ru/1e5b884a

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3/IBI TTIABHON
MoCJIeI0OBaTeILHOCTH. BHYTpeHHee
ctpoenue 38&31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU
n 3BoJiroru CoJtHIIa U 3BE3 ]

bu6mmorexa [IOK
https://m.edsoo.ru/35cf66eb

58

Mnineunsiii [1yte — Hama
I'amaktuka. ITonoxenue u

bu6mmoreka [IOK
https://m.edsoo.ru/f2f7fc5d




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Tema ypoka KonrTpoabubie IIpakTuueckue Aara o0pasoBaTejbHbIe
n/n Bceero U3YYEeHUS
padoThI padoThI pecypchl
nemkenne Cosnna B ['ajakTuke.
INanaktuku. YEpHBIE IBIPHI B SApax
raJlakTUK
Bcenennas. Pa3beranue ranakTuk.

59 Teopus bonbmoro B3peIBa. | bubnnorexa [HOK
PenukroBoe uznyueHue. https://m.edsoo.ru/24608dba
MeraranakTuka

60 Hepemennsie mpodiembl | bubnnorexa [HOK
aCTPOHOMUHU https://m.edsoo.ru/27ad81b4
KonTponbnas pabota «1eMEHThI bubnnoreka [JOK

61 1 1
ACTPOHOMHUU U aCTPOPHUIUKI https://m.edsoo.ru/bc149e4d
O6o06matomuii ypok. Pons dpuszuku bubnuoteka [JOK
Y CTPOHOMHUHU B DKOHOMUYECKOH, https://m.edsoo.ru/5¢2271b6

62 TEXHOJIOTHYECKOM, COIMAIBHON U 1
ATUYECKOHN cdepax AesITeTbHOCTH
YyeJloBeKa
O6o06matomuii ypok. Ponbs u mecto bu6mmoreka [IOK

63 (GU3UKU ¥ aCTPOHOMUM B | https://m.edsoo.ru/bd7504fe
COBPEMEHHOM HAYYHOU KapTUHE
MUpa
O6o06maromuii ypok. Posb bu6mmorexa [IOK

64 ¢buznyeckoif Teopun B | https://m.edsoo0.ru/649¢1b75

(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHUHE MHUpa




KoanuecTBo 4acoB

DJIeKTpoHHbIe U pOBbIE

Ne Hara
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoThI padoThI pecypcbl
O6o6mmaromuii ypok. Mecto bubmmoreka [JOK
(bU3UYECKON KapTUHBI MUpA B https://m.edsoo.ru/8c1b8506
65 o01IeM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIE
O6o6marmuii ypok. MarHuTHOE bubmmoreka [JOK
66 nosie. DJIEKTPOMarHuTHas 1 https://m.edsoo.ru/d12beaef
WUHIYKIHS
O6o6mmarmuii ypok. Onruka. bubmmoreka [JOK
67 OCHOBBI CHIEITUATBHON TEOPUHU 1 https://m.edsoo.ru/e914a0cc
OTHOCUTEIIBHOCTH
O606maromuit ypok. KBantonas
68 (1)1/131/11?:1 3JI'?€M€IZ$BI aCTPOHOMHUU U 1 bubmmorexa LHOK
) ™ https://m.edsoo.ru/ff0d1784
acTpOpU3UKHI
OBIIEE KOJIMYECTBO YACOB I10 63 4 7

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpH  HarpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3anus TCII, B3aHUMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, IMYTh, MEpPEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEHIIMATbHAS DHEpPrHsl, MeXaHWdeckas paboTa, MexaHHYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMiCTBA TEl U TEIJIOBEIE




10.6

10.7

10.8

SIBJICHUS, HCIOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHHE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSST JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJNIe3HOTO0 JEUCTBUS TEIUIOBOTO JBUTATEINS, IIPH
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO0 BETHUHUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHUS U EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEprud,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM JHEPrUU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypol, MEepPBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MAIIUH, HPUOOPOB HU

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5ToM (OpMYIHpPOBaTh NpodIeMy (3amady) U THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCOO H3MEpEeHUs M




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeLLIHOCTCﬁ H3MCpCHHI>i

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYUH B BUJE TAOIUL U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYyI0BAHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCTONB3Ysl (PU3MYECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHalu3a
yCIOBUSL  3aJaydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢u3nyeckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIC JIJIsi €€ PelICHHS,
MIPOBOJIUTH PACUYETHI U OIEHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘~IGCKI/I€ SIBJICHUS

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATH MMOJIYIaCMYHO I/IH(I)OpMaI_[I/IIO

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

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonb30BaTh TeopeTHyecKUue 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

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

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOIHH, B MIPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHN: (prU3nyecKux 3aaa4y

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasT MWHAYKLUHWSA, JEHCTBHE MArHUTHOrO TMOJds Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, OMITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTh Pa3THIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE SBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pazHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, IPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PUIWYECKUH CMBICT HCIOJB3YEeMBIX BEIHYWH, UX
o003HAUYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JaHHYI0 (U3MYECKYIO BEJTMUHUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCTTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYNHAMU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUs DSJEKTPHUYECKOTO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUC BCKTOpPAa HWHAYKIWKW MArdHvuTHOTO IIOJIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUil; Mpu
sToM (opmyaupoBaTh MpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJIYYEHHON 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIIEIOBAaHUI B pamMKax y4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3a/laud  BBIOMpaTh  (PU3MUECKYIHO MOJECb, BBIICIATH
¢u3nueckre BENWYUHBI B (HOPMYIIBI, HEOOXOIUMBIC IS €€ pEeIICHHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJIICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATDH MMOJIY94aCMYHO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

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

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, JMJSI COXpPAHEHHs 30pPOBbS U

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELICHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunsie
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cootBeTcTBUs. Ponmb u wmecto (Qusuku B
(dbopMUpOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeTEIbHOCTH JTI0AeH

MEXAHHWKA

2.1.1

2.1

KMHEMATHKA

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

Tpaexropus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

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

MaTepUaIbHOU TOUKH OT BpEMEHU




2.2

2.1.5

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

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

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. MI3ydeHne NBUKEHUs IapUKa B BA3KOU
xuakoctn. M3ydeHwe  IBWKEHUS — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTIMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa ma

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHuUs
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALLECHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMINUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepuaJgbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITYJIbCa Tella
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cubl
234 MomHocTh CHITEI
535 Kunernueckas sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHbl. [loTeHuuanbHas dSHeprus Tesa
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHCpPTUn

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysus. Xapakrep IBUKEHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENICH

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

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [llkana remneparyp KensBrna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/I301'IpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BEIICCTBA.

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoid MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermtoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaAJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpucCTaUIM3AIMs. Y IeNbHAS
o terioTa miasiienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoanMKH, JURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DneKTpruyeckoe oJIe. Hanpsxénnocts
115 3IEKTPUUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
116 PaGora cumim  3IEKTPOCTATHYECKOTO  MOJIS.
o ITorennuan. PasHOCTE MOTEHITNAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

JJeKTpuyeckoM  mone.  Jlundnekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKasl 3allWTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit enu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTh TBEPIBIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJJIOB oT TEMIEPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIHNSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

4.3.1

4.3

4.3.2

IlocTrostHHBIE MaruuThbl. B3ammojuencTBue

IIOCTOSIHHBIX MAarHuToB

MaruutHoe mone. BekTop MarHuTHOM
uHAyKuu.  [IpuHmun — cynmeprno3uiuu.
Jlunun MarnutHOM wuHAyKIMu. Kapruna
JUHUM  MArHUTHOM  MHAYKIUU  TOJS

IIOCTOAHHBIX MAarHuTOB




MarauTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuuu dapanes
BuxpeBoe anextpuueckoe mnone. IJIC
WHIYKIIUA B TIPOBOJHUKE, JBIKYIIEMCS
439 MOCTYIATEIbHO B OAHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJSl KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBUS  IMMOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS 3HCKTp0MaFHHTHOﬁ HUHAYKIUH




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

Konebarensnass cucrema. CBoOOIHEBIE
kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
Kunemaruueckoe " IUHAMHWYECKOE

OITHCaHKE KO0JIe0aTEILHOIO JABUIKCHU A

[IpeBpamienue SHEPIrUH pu
TapMOHHYECKUX  KOJEeOaHUSsX. CBsi3b
aAMIUTUTYIbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UACaTbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanoruss MeXAy MEXAHWYECKUMHU W
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIMTYITHOE W JIEMCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaya




5.2

U TOTpeOJeHne B3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJia MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0 TOKa B
LeNu U3 TOCIEN0BAaTeNIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuox. CkopocThb
pacupoCTpaHeHUsT U JJIMHA  BOJIHBI.
[Tonepeunbie U IPOIOJIBHBIE BOJTHBI

Nurtepdepentus u mudpakims

MCXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemMOp 3Byka

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

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHTepdepenuus. CKopocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3 U TCICBUJACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTA. AOCOTIOTHBIN rokKa3areiib
TpeIOMIICHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHblid yroyi MOJMHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOIIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOH NHWH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

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




Hudpakuus  cBera.  JludpakunoHHas
peméTka. YcnoBue HaOMIOJICHUS TJIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIMOHHBIA —ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
ONTHKA, T paKIuOHHAS peéTKa,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareciisd IMPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
53.12 § .
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

HabGmonenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIILHOCTH: MHBApUaHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
IUTAHEI
6.3 DHeprus ¥ UMNYJIbC CBOOOTHON YaCTHUIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIbCOM
6.4 CBOOOJTHOM dYacTWUIIBl. ODHEPrUs TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHThI KBAHTOBOM OIITUKU

®otonHbl. Popmyna [lnanka cBsi3u >HEPTUN
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBaHue Gporodddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpoiicTBa: (GOTOIIEMEHT,
(dhoTomaryuk, COJIHEYHAs Oarapes,

CBETOaHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
NOIIOIIEHNE (OTOHOB TpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTafgHoe U BBIHYXACHHOC H3JITY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHUSI M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo omnpexpeneHuro cocraBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BrnusHue

PaaAuOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan supa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnaj. lNamma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
A5ep

Snepusiit peakTop. TepmosinepHbIit

cuHte3. [IpoOnembl W  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

OnemeHTapHble  yacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

TexHuuyeckue  yCTpoMCTBa:  JO3UMETD,
7.3.9 Kamepa BuibcoHa, sAxepHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB 4acTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Bes3nus, spKue

8.1
3BE3/IBI, IIAHETHI, UX BUAUMOE JIBIIKEHUE

ConHeuHass cucteMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIMKOBBIC IIJIAHCTBI. Margle

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Buytpennee crpoenue 3B€31. CoBpeMeHHbIE
MPEACTaBICHUS O  TMPOUCXOXKACHUH U
sBomonn ComnHLa U 3BE31. OTambl JKU3HU

3BE3

8.7

8.8

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

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6ma. Pa3z0eranue rajmakTuK.
Bospact u paguyc BceneHHo#, Teopus
bonpmioro B3peBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBo
«IIpocBenienue»

» Gusuka, 11 knace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M.; noa
penakmueit [lapdpentreBoit H.A. AxkuinonepHoe obmectBo «M31aTenscTBO
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

» ®uzuka. 10 kmacc. Metoanueckoe mocodue K yueOHUKy Msikuresa I
S./Maranuna A. B., kopnioparus "Poccutickuit yueoHuk" «M31atenbeTBo
«JIpodar»

» Guzuka. 11 kinacc. Metoanueckoe nmocodue kK yueOHuKy Msikuriesa I
A./lllatanuna A. B., kopniopanus "Poccuiickuii yaeoHuk" «M31atenbcTBoO
«dpodarn»

» ®usuka: 10-i kiace: Pa3HOYpOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3marenscTBo «nexcan»

» Gusuka: 11-i knacc: Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «M3narenscTBO «Mnexcan»

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru
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