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HOACHUTEJIbHAS 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOro YypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHMH U TPEOOBaHUI K pe3ylibTaraM
OCBOEHHUSI OCHOBHOHM 00pa3oBaTelbHOM Mmporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxe c yu€toMm (enepanbHOi paboueil mporpamMmbl BOCIHUTAHUSA U
KOHIENIMU TMpernoaaBaHusi yuyeoHoro npeamera «Pusnka» B 00pazoBaTeIbHBIX
OpTraHU3aIuaX Poccuniickoit Oenepanuu, pEeAUTU3YIOLINAX OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMEBI.

Conepkanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyuarommxcs 10-11 knaccoB mnpu
o0Oy4eHHH UX (PU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoxna. [Iporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTaMm
oOy4eHHsI, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTb peau3allud MEKMIPEIMETHBIX
cBA3el (DU3MKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMM mpenmeTamu. B Hel
OTIPEICNISIOTCS. OCHOBHBIE 1€ M3Y4YeHUsl (PU3MKU HA YPOBHE CPEIIHEro OOIIEero
o0pa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3UKU: JIUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gusnke BKIIOYAET:

e IUIAHHPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIE Pe3yIbTaThl MO T01aM 00yUYEHUS;

e cozepxanue yueOHoro npeamera « Pusnkay 1mo rogam oOy4eHus.

du3znka KaKk Hayka O Haubojiee OOIMX 3aKOHAX MPHUPOJBI, BBICTYyMas B
KauecTBe yu4eOHOro MpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHMI 00 oKkpyxkatoieM mupe. [IIKombHbIN Kypc (GU3UKH — CUCTEMOOOpa3yIomuii
JUTsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB U SIBJICHHM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢usnyeckorr reorpadueit u acrpoHomuein. Mcmonb3oBaHME W aKTUBHOE
NpUMEHEeHHe (PU3WYECKUX 3HAHMM  ONpeleNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YeHUsI HOBBIX MaTEpHUaJOB C 3aJlaHHBIMH CBOWCTBAMHU M JPYTHUX.
N3yyenue (u3MKH BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa O0O0ydyaromuxcs, B (POPMUPOBAHUE YMEHUN HPUMEHSTH
Hay4YHBIM METO]I MO3HAHUS TTPHU BHITIOJIHEHUHN UMU Y4E€OHBIX HCCIIEI0BAHUIA.

B ocHoBy kypca ¢Gu3uMku s ypoBHSL CpeAaHEro ooImero oOpa3oBaHUs
NOJIOKEH PAO HMACH, KOTOphIE MOXHO paccMaTpuBaTh KaK MPUHLUIBI €ro
NOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (U3MKHU, BKIIOYAET KakK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepual Kypca (GU3UKH
o0beAMHEH BOKpYr (u3MYecKkux Teopuil. BemymuMm B Kypce SBIseTCS
dbopMHpoOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepUM, BEIECTBE U
noJie.

Uoea eymanumapuszayuu. EE peanuzanus mpeanojaraeT HUCIOJIb30BaHHUE
TYMaHUTApHOTO TOTeHIMana (U3UYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3NKM Cc pa3BuUTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTUYECKUMU MTPOOTIEMaAMH.

Hoess  npuxnaounou  uanpasiennocmu. Kypc ¢Gu3MKH — mpeanonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTUYECKUX MPHUIOKECHUM
U3YYEHHBIX TEOPUIN U 3aKOHOB.

Uoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJIEp)KaHMsI, TMOCBSLIEHHBIX O3KOJOTMYECKUM NpobieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PAa3BUTHEM TEXHUKHU M TEXHOJIOTHUH, a TaKKe OOCYXIEHUs
po0JIeM pallOHAIBHOIO IPUPOONOIB30BAHUS U SKOJIOTMYECKON 0€30I1aCHOCTH.

Crep>KHEBBIMH DJIEMEHTAMU Kypca (PU3MKH Ha ypOBHE CPEIHErO OOIIEro
oOpa3oBaHus SIBISIOTCA (Pu3nyeckue Teopuu (popMUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOEHUsI (PU3NUECKON TeopuH, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEJCTAaBICHHUSIX O TMPUPOJAE, TIpaHUIAX
MPUMEHUMOCTH TEOpUM, [l OINUCAHHUS E€CTECTBEHHO-HAYYHBIX SBICHUU W
MIPOIIECCOR).

CHCTEeMHO-IEATETbHOCTHBIA MOAXO0/ B Kypce (M3HKH pEan3yeTcsl Mpex]ie
BCEro 3a CUéT OpraHu3ali SKCIEPUMEHTATBHONU AESITEIbHOCTH 00YyJarouiuxcs.
JUia  0a30BOro ypoBHS Kypca (HU3MKM — 3TO HCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HJKCIHEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo (pusuke oObEeIWHEHBI B OOIIMI CIHCOK YYEHHYECKHX
npakTUYecKux paboT. BeimeneHne B yka3zaHHOM IepeyHEe JTaOOpaTOpPHBIX padoT,
MPOBOJAMMBIX JJISI KOHTPOJSI M OIEHKH, OCYIIECTBISETCA Yy4YaCTHHUKAMHU
o0pa30oBaTeIbHOrO Ipolecca HMCXOAsl M3 OCOOEHHOCTEW IUIaHUPOBAaHUA U
ocHamieHusi kabuHera (¢usuku. Ilpu »dSToM obOecrieunmBaeTcss OBJIAJICHUE
00y4arolmuUMHUCsT YMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (PU3NYECKUX BEIUYMH M TOCTAHOBKY OIBITOB 110 IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonpumioe BHHMaHUE YAENSETCS PEUICHUIO PAcUYETHBIX WU KayeCTBEHHBIX
3amad. [Ipu 3TOM nns pacy€THBIX 3a7a4 TPUOPUTETOM SIBIISIOTCS 3a/add C SBHO
3aJlaHHOM (PM3HYECKON MOJIENbIO, TO3BOISIONINE TPUMEHSITh U3YUCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjeiia Kypca, TaK W WHTETPUPYs 3HAHUS U3
pa3HbBIX pa3nenoB. JIJis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISTFOTCS 3aJaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UUYECKUX SBICHUU U TMPOIECCOB B OKpY’KaIOIIEH
KU3HHM, TpeOyroImue BbIOOpa (U3MYECKONM MOJENW JJIS CUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOIO XapaKTepa.

B cootBerctBuM ¢ T1pebdoBanmsamMu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOOecreueHru0 ydeOHOro rmporecca 0a30BbI YpOBEHb Kypca
(hU3UKHM HA YPOBHE CpeIHETo 00111ero o0pa3oBaHus JTOJDKEH U3y4aThCsl B YCIOBUSIX
MpEeAMETHOTO KaOuHeTa (PU3MKU WIM B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IWKiIa. B kaOunere (U3UKMU TOJDKHO OBITH
HeoOxoauMoe J1abopaTopHOE OO0OpYyAOBaHUE JJiS BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMme 1mo (pU3nKe yUYeHHUECKHX MPAKTUYECKUX paboT M AEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JlemoHcTpanimoHHoe o0opynoBaHue (GopMUPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIBHOMW JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TIporpaMMme M0 (HU3UKE KITIOYEBBIX JIEMOHCTPAIMN IS
UCCIICIOBAHUSI ~ M3yYaeMbIX  SIBICHMA H  MPOLIECCOB, OMIMPUYECKUX U
(byHIaMEHTALHBIX 3aKOHOB, UX TEXHUYECKUX IPUMECHCHHH.

JlaGopaTtopHoe o0OOpyaOBaHUE MJII YYCHUYECKUX MPAKTHYECKHX pPadboT
dbopmupyeTcst B BUIEC TEeMaTHUYECKMX KOMIUIEKTOB M 0OecleunmBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TemMaTHYeCKHe KOMIUIEKTHI
nabopaTopHOTrO O00OPYIOBAaHUS JIOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IMHU(POBBIX MPUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUC MU(PPOBBIX TaOOpaTOpHi.

OCHOBHBIMH LIENAMH U3y4eHUsT (PU3UKHU B 00111eM 00Opa30BaAHUM SIBISIOTCS:

e (opmMupoBaHHE HWHTEpECa W CTPEMJICHUS OOYyYaIOIIUXCS K HAYYHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyabHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJi€ TTO3HAHUSA U (popMHUpOBaHUE
MCCJIEIOBATEIHLCKOTO OTHOIICHHS K OKPYKAIOLIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3yYCHUS
OCHOB CTPOCHHUS MaTepu U QyHIAMEHTAILHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHHEe YMEHHI OOBICHITH SBICHHUS C WCIOJIb30BAHUEM
(bU3UYeCKNX 3HAHWIN U HAYIHBIX JI0KA3aTeIbCTB;

e (opmMupoBaHHE TPEACTABICHUA O POIAM (PUIUKU I PA3BUTUA IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTrokeHue 3THX 1eiel o0ecrneunBaeTcsl peleHueM CIenyonmMX 3aiad B

MpoIliecce U3y4eHus Kypca (pU3MKu Ha ypOBHE CpeIHEro o011ero o0pa3oBaHus:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (puznYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (U3MKY, SJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHHH TNPUMEHATH TEOPETUUYECKUE 3HAHUA IS
oOBbsiCHEHUs (U3MYECKUX SBJICHUM B TPUPOAEC U JUIS T[PUHATHUSA
MPAKTUUYECKUX PEIICHUI B TOBCEIHEBHON KU3HU;

e OCBOGHHME CIOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
¢duznyecko MOJENbIO, 3ajay, MOJPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3faHue PU3NYECKON MOJIEH, aIeKBAaTHOW yCIIOBUAM 3a/1a4u;

e TMOHUMaHUE (U3MYECKUX OCHOB M MPHUHIMIOB JEUCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHUYECKHUX MPOIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO
cpeny,

e OBJQJCHHE METOJAMHU CAMOCTOSATENHHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(bU3HUEeCKNX HKCIIEPUMEHTOB, aHAM3a W WHTEpIpeTanuu HHPOpMAILNH,
onpeJieNIeHUs] IOCTOBEPHOCTHU MOJIYYEHHOTO PE3YIbTaTa;

e CO3[IaHUE YCIIOBUH JUISI pa3BUTHUS YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOM JEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIeTro
obOpasoBanus orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IeIN0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemplii B mporpamme 1o (¢uU3MKE TMepedeHb JIabopaTOPHBIX U
MPAKTUUYECKUX paldOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBIOOD
MpOBEJICHUs JIA0OPaTOPHBIX PAbOT M OMNBITOB C YYETOM HWHIUBHAYAIbHBIX
0COOEHHOCTEN 00YyJarOUIUXCS.



COIAEPKAHME OBYYEHUASA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUS

®u3zuka — Hayka O npupoje. HayuHble MeTOIbl NMO3HAHUA OKPYKAIOLIETO
mupa. Poib 3KcriepuMEeHTa YW TEOpPUM B NPOLECCE IMO3HAHHUS MIPUPOJBIL.
OKCHEpUMEHT B (PU3HUKE.

MopenupoBanue (pu3nuecKux SBJICHHN W mpolieccoB. HaydHble THMOTE3BI.
duznueckrue 3aKOHbI U TEOpHUH. ['paHUIBI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHUIKIT COOTBETCTBHUS.

Pons u mecto ¢uzuku B POpMUPOBAHHM COBPEMEHHOM HAyYHOU KapTHUHBI
MHPA, B TPAKTUYECKOU JEATETBHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele U UU(GPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndyeckoe nBrkeHHe. OTHOCHUTEIIBHOCTh MEXAHUYECKOTO JIBMIKCHHS.
Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHUE MAaTE€pUAIBHOM TOYKHM, MX MPOEKIMU HA OCH CHCTEMBI KOOPAMUHAT.
CroxeHne epeMeIeHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE IBIKeHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUsA, NOYyTH U NEPEMEIICHUS
MaTepUabHON TOYKHU OT BPEMEHH.

CpoOogHoe najeHue. Y CKOpeHrue CBOOOHOTO MaACHUs.

KpuBosmHeiinoe  nBukeHue. JIBW)KEHHME  MaTrepualibHOM  TOYKU IO
OKPYKHOCTH C IOCTOSTHHOM 10 MOAYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTh, JINHEWHAS
ckopocTb. [lepron u yactota oOpanienus. LleHTpocTpeMuTeILHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: CHUIOMETP,
JIBUYKCHUE CHAPSJIOB, IICITHBIE U PEMEHHBIE TIepeaayHn.

Jlemoncmpayuu

Mogaenb CHCTEMBI OTCYETA, WJUTIOCTPALMS KUHEMATHYECKHUX XaPAKTEPUCTHUK
JIBVOKCHUS.

[IpeoOpazoBanne ABMKEHUH C MCIOJIH30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TazieHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenune nBuxeHuss Tena, OpOMIEHHOTO IMOJ YIiIoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOHOTO MaICHUS.

Hanpasnenne ckopocTy npu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHsle padbomul

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHHS C LIEIBIO OINPENEIICHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanrue COOTHOLICHUS MEXAY IyTAMH, HOPOUIACHHBIMU TEJIOM 3a
MOCTICIOBATENBHBIE pPaBHbIE IPOMEKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKCHUU C HAYAJIbHOM CKOPOCTHIO, PABHOW HYIJIIO.

N3ydenune nBUKEHHS MIapuKa B BA3KOM KUJIKOCTH.

W3ydyenue nBHKeHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocurenbHOCTH  lanmunes. IlepBbiii  3akoH  HbroTtoHa.
WNHeprumanbHble CUCTEMBI OTCUYETA.

Macca Ttena. Cuna. Ilpunuun cynepnosuiuu cuil. Bropoit 3akon HeroToHa
IJI MaTepuaabHON TOUYKH. TpeTnit 3aKkoH HproTOHA 111 MAaTEpUAIBHBIX TOYEK.

3akoH BcemupHOro TtaAroteHus. Cuna Ttsokxectu. llepBas kocmmyeckas
CKOpOCTb.

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

Tpenue. Buasr TpeHus (1mokosi, CKoJibkeHus:, kauenusi). Cuia tperus. Cyxoe
Tpenue. Cuia TpeHHUs CKOJIbKEHUS U cuia TpeHus nokos. Koadduiuent tpenus.
Cuita conpoTHBIEHUS MTPU ABUYKEHUH TEJIa B )KUJIKOCTH WJIU ra3e.

[TocTynarenbHOE 1 BpaliaTelbHOE ABMKEHHE a0COJIIOTHO TBEPAOTO Tea.

MoOMEHT CuJlbl OTHOCUTEIBHO OcCu BpameHusa. I[limedo cumbl. YcimoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHHE: TMOJAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuUm.

CpaBHEeHHE Macc B3aUMOJEHCTBYIOIIMX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT JepopMarium.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOAbEME U MAJCHUU.

CpaBHEHUE CUJI TPEHHS TTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tela. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHsle padbomul

Nzyuenne nBuxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U
pe3uHOBOM 0o0pa3iie, OT ux AchopMaIliu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOTO TeJla, HMMEKOIIET0 OCh
BpaILICHUSI.

Tema 3. 3akonwl coxpanenus 6 mexanuke

NMmynsec maTepuaabHOM TOYKH (Tela), CUCTEMbl MaTepUaIbHBIX TOYEK.
NMnynsc cuibl U M3MEHEHHUE HMITyJbca Tejla. 3aKOH COXPAHEHHS HMITYJIbCa.
PeaxTuBHOE IBMIKEHUE.

Pa6ora cuiabl. MOIHOCTH CHJIBI.

Kunerndeckass sHeprus wmaTepHaibHOW Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[ToTeHimanpHas SHEPrus. ITorenmmanbHas SHEPrus yIpyro
nedhopmupoBaHHol  mpyxkuHbl.  [loTeHnmManbHas  SHeprus  Tena  BOJU3H
MOBEPXHOCTH 3€MJIH.

[loTeHIIManbHbIE W HENOTCHUUAIbHBIE  CHJIBI. CBsi3p  paboOTHI
HETIOTCHIIUAJIBHBIX CHJI ¢ HW3MEHEHHEM MEXaHMYEeCKOW SHEPTrUM CHUCTEeMBI Tell.
3aKOH COXpaHECHUSI MEXAaHUYECKOM SHEPTHUHU.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpoNCTBa M MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NpY>KUHHBINA MMUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeaktuBHOE NBHUXKEHUE.

[Tepexon moTeHIMAIBHON SHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuti sxcnepumenm, 1a60pamopHule pabomol

N3yuenune aOCOMIOTHO HEYNPYroro yaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHHYECKOW SHEpruu
TeJla Ha IPUMeEpe PacTsHKEHUsI pE3UHOBOTO JKIyTa.

Pa3znen 3. MoJsekyasipHasi Gu3nKa ¥ TEPMOJAMHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKONH TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. uddysua. Xapaktep IBUKEHUS WU
B3aUMOJICMCTBUSL YacCTHI] BemecTBa. MOJEnu CTpPOEHHUsI Tra3oB, KUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojieneld. Macca u
pa3mepsl Mosiekyd. KonnuectBo BenectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  wmpeanpHOro rasza. (OCHOBHOE  ypaBHEHHME  MOJEKYISPHO-
KMHETUYECKOW TEOpUHU HJeadbHOTrO raza. AOCOJIOTHasE TeMIeparypa Kak Mepa
CpeaHeld KUHETHUYECKOMW HHEpPruu TEIJIOBOrO0 JBMKEHUsI vacTtull rasza. l[llkana
temrieparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—KiranerpoHa.
3akon JlanproHa. M3ompoiiecchl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. [ 'paduueckoe mpeacTaBlIeHUE H3OIMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTHUUYECKOE IMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJT OPTAaHUYECKUX COCAUHECHUM.

OnbiThl 10 AUGPYy3UN KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBH)KCHHUSI.

Moguens onbita LTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHHUE MEKMOJIEKYJISIPHOTO
B3aHMMOJICUCTBUS.

Moaenb, WITIOCTPUPYIOLIas OPUPO1y AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUTIOCTPUPYIOIIME YPAaBHEHHME COCTOSIHMS HJICAJIbHOTO Trasa,
U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1ab60pamopHvle pabomol

Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHMIt
00bE€Ma KOMHATHI, IaBJICHUSI U TEMIIEPATypPhl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXTY NTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepMoanHamuueckas cucteMa. BHYTpEeHHsIS SHEpPruss TEPMOJIUHAMUYECKON
CUCTEMBI M CIOcOo0bI € n3MeHeHus. KoauaecTBo TemioTel U pabora. BHyTpeHHss
SHEpPrus  OJAHOATOMHOIO  HWJEAJIbHOTO  raza.  Buugbl  Temonepenayu:
TETUIONPOBOIHOCTh, KOHBEKIIMS, U3NTy4eHUE. Y elbHasi TEIJIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTHI IpU TEILIONEepeaaye.

[Tonstue 00 aamabatrHoM mporecce. [lepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne mepBOTO 3aKOHA TEPMOJMHAMHUKHM K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl raza.

Btopoii 3akon Tepmonunamuku. HeoOpaTUMOCTh MPOIIECCOB B MIPUPOJIE.

TennoBeie  mamuHbl.  [IpUHIUNBI ~ JEUCTBHAS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanust SHEPruyM B TEIUIOBBIX MamiuHax. KosdduimeHt moae3Horo
nercTBus TermmoBord MamuHbl. [lukn KapHo m ero ko3¢g@uIMeHT MoJIe3HOro
JEHUCTBHS. DKOJIOTHYECKHE TTPOOIEMBI TEIJI0IHEPTETUKH.



TexHuyeckue yCTpPOMCTBA U NPAKTUYECKOE TMPUMEHEHUE: JBUTATEIh
BHYTPEHHETO CropaHus, OBITOBOM XOJOJUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEW SHEPIHMM Tejla MPU COBEPIICHUU PaOOTHI: BHUIET
npoOKu W3 OYTBHUIKM TOJ JCHCTBHEM CXXAaTOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEéM TpeHusl (BUACOIEMOHCTPALINS).

N3menenne BHYyTpeHHEHN 3HEpruu (TeMIlepaTypbl) Tela Npu Terionepeaaye.

OnpiT MO anuabaTHOMY pAaCIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoi TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuuecxuii sxcnepumenm, 1abopamopHsle padomul

N3mepenue ynenbHON TeITOEMKOCTH.

Tema 3. Acpezammnsvie cocmoanus eeuyecmea. Dazoevie nepexoovt

[Tapoobpa3zoBanue u kKoHAeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BIAXHOCTh Bo3ayxa. HacwliieHHsld map. YenbHas TemioTa
napoo0OpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS OT JaBJICHUS.

TBépnoe teno. Kpucramueckue u aMopdHblie Tesna. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JXunkue kpucramwibl. CoBpeMeHHble Marepuanbl. llnaBieHue u
KpUcTau3anus. Y ienbHas TemioTa miasienus. Cyonumanus.

VYpaBHeHUE TEIIIOBOTO OanaHca.

TexHu4yeckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOTYUYEHHUSI COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHCJIE HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHuKeHHOM JaBJICHUMU.

CriocoObI U3MEpeHUs BIaKHOCTH.

HaGnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JlemoHCTpanyst KpUCTaJJIOB.

Yuenuuecxuii sxcnepumenm, rabopamopnvie padbonol

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DinekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DIIeKTpU3alus TeN. OJEKTPUYECKUM 3apsan. J(Ba Buaga 3JIEKTPUUYECKUX
3apsinoB. IIpOBOOHUKM, NHUAJIEKTPUKKA W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsa.
BzaumopetictBue 3apsanoB. 3akod Kynona. TodyeuHblil 2JeKTpUYECKUil 3apsi.
Onektpuueckoe 1mone. Hanpsoxk€éHHOCTh  snekTpuueckoro mnois. [IpuHumn



CYyHEPIO3UIMU IIEKTPUUECKUX MMOJeH. JIMHUM Hanps>KEHHOCTU AIEKTPUYECKOTO
OJISL.

PaGora cun  anexktpocratuyeckoro  moisia.  [lorenmuman.  PasHocTh
noTeHuuanoB. IIpOBOJNHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JusnexTpudeckasi HpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHneHcaTop. DNeKTpoEMKOCTh MIOCKOT0 KOHAEHCATOpA.
DHEprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckue yCTpPOMCTBA W NPAKTUUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTaTUUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONprOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbII IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ NPUHUIKI ACUCTBUS AIIEKTPOMETPA.

B3anmonelicTBue Ha’IEKTPU30BAaHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3apsSHKEHHBIX TE.

[IpoBOAHUKHU B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aINTA.

JIMBAEKTPUKH B DJIIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAaU
IUIACTUH, PACCTOSIHUS MEXKY HUMHU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomul

N3mepenue aneKTpoEMKOCTH KOHIEHCaTOpa.

Tema 2. Ilocmosannwiit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DIJIEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [locTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1)1 ydyacTKa LEnu.

DIIEKTPUYECKOE COMPOTHUBJIEHUE. YIEIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBaTenbHOE, MAPAIIENbHOE, CMEIIAHHOE COEIMHEHHUE IPOBOJHUKOB.

Pabora omexkTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIASI CUJIa U BHYTPEHHEE CONMPOTUBIICHHME HMCTOYHHMKA TOKA.
3akon Oma JiJ1s1 TOTHOM (3aMKHYTOM ) AieKTpruyecKoi nenu. KopoTkoe 3aMbIkaHUeE.

DIJIEKTPOHHAsI ~ MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COIIPOTUBIICHUSI METAIUIOB OT TeMmmeparypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUUECKUI TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTYYKOB.

[MonynpoBogHUKM. CobOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoMcTBa p—n-niepexoa. [1oynpoBoHUKOBEIE TIPUOOPHI.

DJIEKTPUYECKMA TOK B  PacTBOpax H  pacijiaBax  JIJIEKTPOIUTOB.
DIEKTPOIUTUYECKAS JUCCOLMALUA. DIIEKTPOIIN3.



DNEKTpUYECKUM TOK B razax. CaMOCTOSITENIbHBIA W HECAaMOCTOSTEIbHBIN
pa3psa. Monnus. [Inasma.

TexHuyeckue yCTpoHWCTBA W MNPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYITPOBOTHUKOBBIN U0, TaIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HalpsHKEHUS.

3aBHCUMOCTh COIPOTHUBJIEHUS LWIMHIAPUYECKUX MPOBOJAHUKOB OT JIJIMHBIL,
IUIOILAIM TONEPEYHOr0 CEYEHUS U MaTepurara.

CMmenaHHOe COeIMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHue HNIEKTPOABHXKYIIEH cuibl. KopoTkoe 3aMbikaHue
raJIbBAaHUYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAINIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTH BJIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSSI NPOBOAUMOCTD JUOA.

Yuenuuecxuii sxcnepumenm, rabopamopnvle padbonol

M3yueHne cMEMaHHOTO COEIMHEHUSI PEZUCTOPOB.

M3mepenue 3aeKTpOABUKYIIEH CHUJIbI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHBIICHHUS.

HaGmronenue snexkTpoiusa.

MexnpeamMeTrHblie CBA3HU

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyLIECTBISETCS C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOTHH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Meoswxcnpeomemmnvle nousimus, CBSI3aHHbIE C M3YYEHUEM METOJ0B HAYyYHOTO
NO3HAHUS: SIBJICHHE, Hay4yHBIM (akr, rumnotesa, (pusmyeckas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHHE, SKCIIEPUMEHT, MOJIETTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CHUCTEMbl ypaBHEHHM, JWHEWHas QyHKIHS,
napaboJia, runepOosa, ux rpaguKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX IMIPOCKIIMU HA OCU KOOPJIUHAT, CJIOKEHUE BEKTOPOB.

buonoeus: Mmexanuueckoe NBUKEHHE B XKUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEILIONEPEIayH, TEIIOBOE PaBHOBECHUE),
ANEKTPUYECKUE SIBIICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEH U



ra3oB, JJEKTPUYECKHE CBONCTBA METAJUIOB, AJIEKTPOJUTHYECKAs TUCCOIMALIUS,
raJibBaHUKa.

l'eoepaghus: BNaxXxHOCTH BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUIKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
yu4€T TpEeHHs B TEXHHUKE, NOJIIMIHUKMA, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHHUKE (pakera, BOAOMET W JApPYTUe), IBUTATENIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYeHHUS] COBPEMEHHBIX MAaTE€pUalOB, B TOM 4YHCJIE HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE AJIEKTPONprOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTpOHATrpEeBaTEIbHBIC puOopHI,
AJNIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJTbBAHUKA.

11 KIIACC

Pa3znea 4. DieKTpoaAHAMHUKA

Tema 3. Macnummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

IlocTositHHBIE  MarHuThl.  B3aumopgencTBue  MOCTOSHHBIX ~ MarHUTOB.
MarauTtHoe mone. BekTtop MarHuTHOW WHAYKUMHM. [IpuHUMO cynepno3uiuu
MAarHUTHBIX MOJIeH. JIMHUM MarHUTHOW WMHAYKIWU. KapThHa JTMHHI MarHUTHOU
WHJIYKIIUU TOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1ION€ NOPOBOAHMKA C TOKOM. KapTuHa InWMHUN WHIYKIUU
MarHMuTHOTO TMOJIg JJIMHHOTO MPsIMOTO MPOBOAHMKA MW 3aMKHYTOT'O KOJIBIIEBOTO
MMPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcreaa. BzanmoaeincTsue npoBOIHUKOB C
TOKOM.

Cuna AMniepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuina JlopeHniia, €€ MoayJib U HallpaBjieHUE. [[BrkeHNne 3apsHKEHHON YaCTHIIBI
B OJIHOPOJAHOM MarHuTHOM noJie. Pabora cumel JIopenna.

SIBrieHME BIIEKTPOMAarHUTHOM HWHAYKUWUH. [IOTOK BEKTOpa MarHUTHOU
WHAYKUUAH. OJIEKTPOABMXKYIIAsd CUJIa HHAYKOWU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. OJIEKTPOABWKYIIAS CUJIA WHIYKIUUA B
MMPOBOJHHUKE, JBHKYIIEMCS MOCTYMATEIbHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh.  SIBJICHME CAaMOMHIYKIMU. OJEKTPOJABHXKYIIAs Ccujia
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue YCTpOWCTBA M MPAKTHUUYECKOE TMPUMEHEHHUE: TMOCTOSIHHBIE
MArHUThl, AJEKTPOMArHUThl, 3JEKTPOJBUIaTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS M1€Yb.



Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIUA MAarHUTHOTO TOJIA.

BzaumonenicTBre 1BYX MPOBOJAHUKOB C TOKOM.

Cuna AMmnepa.

JlerictBue cunbl JIopeHa Ha HOHBI JIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHOW UHIYKIWH.

[Ipasuno Jlenua.

3aBUCUMOCTD DJICKTPOABIKYIIEH CHIIbI UMHAYKIMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IOTOKA.

SIBneHne cCaMOUHTYKIIHAH.

Yuenuueckuti sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1€MCTBUS MTOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 31EKTPOMArHUTHOW HHIYKIIHAH.

Pa3znen 5. KosieOaHus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazHUMHble KOJ1eOaAHUA

Konebarenphas  cuctema. CBOOOAHBIE  MEXaHMYECKHE  KOJE€OaHMS.
Mapmonnueckue konebanusa. [lepuoxa, ywacrora, amrmutyna u ¢asza KoieOaHUil.
[IpyxvHHBIN MasATHUK. MaTeMaTU4YECKUA MASTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosjebanuii. [IpeBparienne sHepTUM MpU rapMOHUYECKUX KOJICOaHHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpE. AHAJOTUS MEXKAY MEXaHUYECKUMH W
AIIEKTPOMarHUTHeIMU KosneOanusamu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUH B UCATBLHOM KOJI€0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxawmux koueOaHusX. BoIHYX/IeHHbIE MEXaHUUECKUE
kosiebanus. Pesonanc. BoiHyKeHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus!.

[lepemennblii  TOK. CHHYCOMAQIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHIIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. IlpousBoncTBo, nepegaya U NOTPEOICHUE AIEKTPUUECKON
SHEPruU. DKOJOTMYECKUE PUCKU TPU MPOU3BOJICTBE 3JIEKTpodHEeprun. KymnbpTypa
WCTIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCEAHEBHOM KU3HU.

TexHuueckne yYCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: SJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU dJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KOJIeOATEIBHOM CHUCTEMBI (TIPYKWHHBIA WIN
MaTEeMaTUYECKUN MasSTHUK).



HaGnronenue 3aTyxaronmx KoieOaHuii.

HccnenoBanne cBOKCTB BBIHYKJIEHHBIX KOJIEOAHMIA.

HaGmronenue pezonanca.

CBOOOIHBIC JIEKTPOMArHUTHBIC KOJICOAHNS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HANIPSIKEHUS] OT BPEMEHM) ISt
AIIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpum mocnegoBaTENbHOM COEOUHEHHWHM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopnenbs TMHUM DIIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle padbomol

HccnenoBanne 3aBUCUMOCTH MEPUOJIA MaIbIX KOJIEOAHUN Ipy3a HAa HUTU OT
JUIMHBI HUTH U MaccChl rpy3a.

HccnenoBaHne TMEpEMEHHOTO TOKa B LENH W3 IOCIEI0BATEIbHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbIE 60IHbL

Mexanuyeckue BOJHBI, ycCIOBUsL pacnpoctpaneHus. Ilepuoa. CkopocTs
pacrpoCcTpaHeHusi W JJauHAa BoOJIHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
Nurepdepentus u audpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['pomkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JIyY€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentauus BexktopoB E, B, V B anekTpomaruutHoii BoiiHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPEJOMIICHUE, Mospu3aus, Tudpakius,
untepdepeniysi. CKOpocTh 3IEKTPOMArHUTHBIX BOJIH.

[[Ixana »neKTpoMarHUTHBIX BOJH. [IpruMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUMIIBI PaANOCBSA3H U TelIeBUAEHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckne yCTpOHMCTBAa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTMKA B TEXHHKE W MEIULIHMHE, panap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, Tesnedor, CBU-nieus.

Jlemoncmpayuu

O6pa3oBaHue U pacpoCTpaHEHUE MONMEPEYHBIX U MPOIOIbHBIX BOJIH.

Konebiromeecs T€10 Kak ICTOYHUK 3BYKa.

Halnronenue orpaxeHus U NpeaoMICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne unrepdepeHnu u nudpakinuy MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGmionenne cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOH U
4acTOTOM KOJIeOaHUI.



HUccnenoBanne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpa)X€HHUe,
MpeIoMIICHHE, MOJsIpu3aus, Audpakius, tHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsmMonuHeHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpeae. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOoHBI OoTpakeHus cBeta. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaie.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiueHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja MNOJHOTO
BHYTPEHHETO OTPaKEHUSI.

HMucnepcus ceeta. CnoxHbliid cocTaB Oenoro ceera. L[Ber.

CobOuparomue W paccewBarolve JUH3bL. ToHKas JuH3a. DOKycHOE
paccTosiHME M ONTHYECKas CWiia TOHKOM NuH3bL. [locTpoeHue wu300pakeHui B
cOOMparoUMX M pacceMBarONINX JMH3aX. DopMylia TOHKOW JMH3BI. YBEJIUYECHHE,
JTaBaeMo€ JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. Muatepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOdIOJEHUST MakCUMYMOB M MHHUMYMOB B HHTEpP(EpEHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YciaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCHMYMOB IIpU MAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEHIETKY.

[Homspusanus csera.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, NPOCKIMOHHBIN armapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, MU paKIIMOHHAS PEIIETKA, MOJISTPOUSI.

Jlemoncmpayuu

[IpsiMonMHENHOE pAcCOpPOCTPAHEHUE, OTPAKEHUE M MPEJOMIICHHE CBETA.
OnTuueckue npuOoOpsHI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mozenp CBETOBOA.

UccnenoBanue cBOMCTB M300paxKeHU B TMH3aX.

Mopnenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenne natepdepeHiium cBera.

Habmronenune nudpakium cBera.

HaGmronenue qucnepcuu cBeTa.

[Tonydenune cnekTpa ¢ HOMONIBIO MPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIBI0 TU(PAKIIMOHHON PEIIETKY.

Hab6nronenue monsipusanuy cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopHsle padbomul



N3sMepenue nmokazarens npeaoMIIEHHS CTEKIIA.
Uccnenosanue cBOMCTB M300paxeHU B TMH3aX.
HaGmonenue qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI ClIEeNIMAJIbHON TEOPUN OTHOCUTEJILHOCTH

['paHunibl  TPUMEHUMOCTH  KJIACCUYECKONW  MEXaHMKH. [Toctynatel
CIelIMaIbHOM TEOPUUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIMIT OTHOCUTEILHOCTU DUHIITEIHA.

OTHOCHUTENIBHOCTh OJITHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUJIVHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHULIBIL.

CBs3p MacChl ¢ JHEPTUEW U UMIYJIBCOM PESITUBUCTCKON YaCTULIBI. DHEPTHUS
TTOKOSI.

Paznen 7. KBantoBast pusuka

Tema 1. dnemenmol K6AHMOBOU ORMUKU

®dotonbl. Dopmyna [Inanka cBsi3u 3Heprun PoToOHA ¢ €r0 YACTOTOU. DHEPTHs
U UMITYJIbC (hOTOHA.

OtkpeiTue u ucciaenoanue poroddpdexra. OnbiTel A. I'. CtonmeroBa. 3aKOHBI
dboroaddexra. YpaBHenue DitnmreiniHa mis Gotodddekra. «KpacHas rpanuia»
dhotorddexra.

JlaBnenue ceta. OneiThl I1. H. JIeOenena.

XHUMUYECKOE JEHUCTBUE CBETA.

TexHudyeckne yCTpOHCTBA W MPAKTHYECKOE IPUMEHEHHUE: (POTOIJIEMEHT,
(dhoTomaTUMK, COJTHEUHAas OaTapes, CBETOIUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3akoH0B BHelIHETo (GoTodddexra.

Cseroauon.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopnaa mo paccessHUIO o -4acTHIL.
IInanerapnas mopxens aroma. Iloctynatel bopa. M3nydeHue u TOIVIONICHHUE
(OTOHOB TpHU TMEpexoJe aroMa C OJHOTO YPOBHS JHEPrud Ha Jpyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEHN SHEPIUU aTOMa BOAOPO/IA.

BousiHoBeie cBolicTBa yactull. Bonnel ne bpoitnsa. KopryckysipHO-BOITHOBOM
Tyau3M.

CHoHTaHHOE U BBIHYKJICHHOE H3JTyYCHHUE.

TexHuYecKkne yCTPOMCTBA U NPAKTUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu
Mogens omnbita Pezepdopna.
OrnpeneneHue JJIMHBI BOJIHBI JIa3epa.
HaGmronenue nuHeHyaThIX CIIEKTPOB U3JIYYCHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, 1abopamopHsle padbomul
Halnronenue nuHeyaTroro cnexkrpa.
Tema 3. Amomnoe sa0po
DKCIEPUMEHTBI, JOKA3bIBAIOIIUE CIIOXKHOCTh CTpoeHUs snpa. OTKpbITHE
paanoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOro u3nmydeHus. CpoiictBa anb(da-, Oera-, ramMma-u3aydeHUs.
BiisiHue pairioakTUBHOCTH HA KHMBBIE OPTAHU3MBI.
OTtkpbiTHE TIpOTOHA W HeWTpoHa. HykimonHas monenb sjpa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio aapa. M30Tonsl.
Anbda-pacman. OIEeKTpOHHBIM W TO3UTPOHHBIM Oera-pacmazn. ['amma-
M3JIy4YeHHUE. 3aKOH PaJIMOAKTUBHOTO pacnaja.
DHeprus CBsi3U HYKJIOHOB B sijipe. SnepHblie cuibl. JledexT macchl sapa.
S nepusbie peakunu. JleneHue u CUHTES sSAep.
Anepusiii peaktop. TepmosinmepHslii cuHTe3. [IpoOiemMbl W MEPCHIEKTUBBI
AIEPHON PHEPTETUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTETUKHU.
DneMeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTtonpl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTanbHbIe B3auMoaecTBUA. EquHcTBO prznueckoil KapTUHBI MUpa.
TexHu4yeckre yCTpONUCTBA U MPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, sinepHbIi peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
CuéTyuK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopHwle padbomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znea 8. Di1eMeHTBHI aCTPOHOMHUM U ACTPOPU3IUKH

Otanbl pa3BUTHS acTpoHOMHH. [IpUKIaTHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3nmnoro Heba. CosBe3aus, SpKHE 3BE3BI, IJIAHETH, MX BUIUMOE
JIBIDKCHHE.

ConHeuHas cucTeMa.

Conuue. CosnHeuHas akTUBHOCTh. McTouHuk sHeprum CoyiHITA U 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMmma «CIEKTpaJbHBIM Kjacc —
CBETUMOCTBE». 3BE3ABI TJIABHOM I10CJIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» ISl 3BE3J TJIaBHOM MOCJIEAOBATEIbHOCTH. BHyTpeHHEEe cTpoeHue



3B€371. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU W 3BooIMKU CoHIAa U
3BE3/. DTamnbl )KU3HU 3BE3/I.

Mueunsiii [lyte — nama [anmaktuka. Ilomoxenne u aBuxkeHue CoJsiHIA B
l'anaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YHEpHBIE ABIPBI B AApax
TaJIAKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Paz0eranue rajiakTuk.
Teopus bosbmioro B3psiBa. PEIMKTOBOE U3IIyUEeHUE.

MacmrabHas ctpyktypa Beenennoii. MerarajnakTuka.

Hepeménnpie mpo6iaeMbl aCTpOHOMHUH.

Vuenuueckue nabarooenus

HaOnronenust HEeBOOPYKEHHBIM TJ1a30M C HMCHOJb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUI JIJIs1 OTIPEICIICHUs] TOJI0KEHNSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31Msi CEeBEPHOro MOJyIIApHs U IPKUAE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Miteanoro [TyTu.

O6o0mariee NOBTOpeHNE

Pony ¢u3uku M acTpOHOMHM B HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THUYECKOU cdepax AesITebHOCTH YeIOBeKa, POjb U MECTO (hU3UKU
1 aCTPOHOMHUHU B COBPEMEHHOM HAyUYHOU KapTUHE MHUPA, pOJb (PU3NUECKON Teopuu
B (OpPMUPOBAaHWUU TIPEACTaBICHUNA O (PU3MUECKON KapTUHE MHpa, MECTO
(bu3nUecKkol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
PEACTABIECHUN O IPUPOJE.

Me:knpeameTHbie CBA3HU

Nzyuenne kypca ¢usuku 6azoBoro ypoBHsi B 11 kiacce ocyliecTBIseTcs ¢
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMH MATEMAaTHKH,
OMOJIOTMH, XUMUH, Teorpauu U TEXHOJIOTHUH.

Meosicnpeomemnvle nonamus, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJIEHWE, HAy4YHbIM (akT, rumnore3a, (puznueckass BEJIMYHMHA, 3aKOH,
Teopus, HaOIIOACHHE, SKCTIEPUMEHT, MOJIETTUPOBAHNE, MO/IEIb, N3MEPEHUE.

Mamemamuka: pelIeHUE CHUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKHE
(GYHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJECTBO, BEKTOPbl U MX NPOCKIUU HA OCH KOOPAWHAT, CIO0XEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIUNA, NOpPHU3HAKU MOJ00US TPEYrOJbLHUKOB,
onpeJieNieHre IIOMaAN MIOCKUX PUryp u oobéma Tel.

buonocus: »nekTpuueckue SBICHHS B KUBOW MpUpPOJE, KoJeOaTelabHBIE
IBUKEHHS B )KUBOW MPHUPOJE, ONTHUUYECKUE SBJICHUS B )KUBOM MPUPOJIE, NEHCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TENl, MEXaHM3Mbl O0pa30BaHMS KPUCTALUIMYECKOM PEMIETKH, CHEKTPaIbHbIN
aHaJIu3.



l'eocpagpusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3alieKd MAarHUTHBIX PV,
(dhoTochEMKA 3eMHOM MTOBEPXHOCTH, MPEJICKa3aHUE 3EMJIICTPSICEHUI.

Texnonocus: JVMHUM DBJEKTpoONEpenady, TEeHEepaTop IMEePEeMEHHOro0 TOKa,
AJIEKTPOJIBUTATEb, WHIYKIIMOHHAS TI€4b, pajap, paauoONpUEMHHK, TEJIECBU30D,
anTeHHa, teiedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHast 6arapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUS

OcBoeHue yuyeOHOTo mnpeamera «®Pu3MKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHus (0a30BbIi YPOBEHb) JOJKHO OOECIEUUTH JIOCTUKEHUE CIEIYHOIINX
JUYHOCTHBIX, METANIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yAbTaThl OCBOCHUS yUeOHOTO npeaMera «DPU3nuKay JOJKHbBI
OTpaXaTh TOTOBHOCTh W CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOM BHYTpPEHHEW MO3UIIMEN JIMYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, PACHIUPEHHUE >KU3HEHHOTO
ONbITa U ONbITA JEATEIBHOCTH B MPOIECCE peaan3aliid OCHOBHBIX HalpaBJICHUU
BOCIIMTATEIBHOU AEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD IPaKTAHCKOMN MO3HUITUN 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKMX T'yMAaHUCTUYECKHX U
JTEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIBHOCTh B MHTEpPECAX TPa)xTaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbLHON OpraHu3aluy;

YMEHHE B3aUMOJICCTBOBAThH C COLIMAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JESITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMS

c(hopMHPOBAaHHOCTH POCCHUICKOU TPaXKIAHCKON UACHTUYHOCTH,
aTpUOTU3MA;

LIECHHOCTHOE OTHOILIECHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHIM
POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
NESTEIILHOCTUA YYEHOIO;

OCO3HAHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAs SCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gu3n4IecKoi HayKe;



5) Tpya10BOTr0 BOCIIUTAHMS:

WHTEpEC K pasnudHbIM chepaM TpodhecCHOHATHHON JCATENBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIC )KM3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caM0O0Opa3oBaHUIO B 00JacTH
(bU3HUKY HA TPOTSKEHUU BCEH KU3HU;

6) IK0JIOrM4eCKOro BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbl, OCO3HaHUE TIJIOOATBHOIO
XapakTepa dKOJOTHIECKUX MPOoOJIeM;

IUTAHUPOBAHWE U OCYIIECTBJICHHE IEUCTBUI B OKPYKAIOIIEH cpeie Ha OCHOBE
3HaHMSA LIEJEW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacIIMpeHue OIbITa ACSTEIBHOCTH 3KOJOTUYECKON HAaNpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUMN 110 (PUBHKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3HUECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JesATeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUST  (UBMKU  OCYIIECTBIATH MPOCKTHYID W  HCCIEI0BATEILCKYIO
NS TENbHOCTh UHIANBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
ba3oBble JJoruueckue 1eMcCTBHUA:
caMOCTOSITeIbHO  (OPMYJIUPOBATh M AKTyaIM3UpPOBaTh  MpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh LENU JACATEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HUX
TIOCTIDKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH W MNPOTHUBOPEYMS B  PACCMATPUBAEMbIX
(hU3UYECKUX SBJICHUSIX;
pa3pabareiBaTh IJIaH pelieHus MpoOJeMbl ¢ y4éTOM aHaIM3a MUMEIOIIMXCS
MaTepUabHBIX U HEMATEPUATbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B ACATEIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLICHUBATh PUCKU MOCIEICTBUMN JEATEIbHOCTH;
KOOPAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBaTe/bCKHe 1€l CTBUSA:
BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUSMH U METOJAMU
(bu3UYECKON HAYKH,



BJIAJIETh HABbIKAMU y4€OHO-UCCIEAOBATENBCKON U MPOEKTHON AESATEILHOCTH
B 00nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peIlIeHUs 3a7ad (PU3UYECKOTO COJIep)KaHMs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIQJI€Th BHUJIAMU JICITEILHOCTH 110 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpETallui, NpeoOpa3oBaHUI0O M TMPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX
CUTyaIlUsX, B TOM YKCJIE MPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (DU3UKHU;

BBISIBJISITh  [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUINOTE3y €€ pelleHus, HAaXOAUTh apryMEHThI ISl J10Ka3aTelbCTBa
CBOMX YTBEPKJIEHUH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUHU PEILICHNUS;

aHAJIM3UPOBATh TOJIYYEHHbIE B XOJI€ pEUICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOU
TSI TENBbHOCTH, B TOM YHUCIIE NPU U3YYCHHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HAHMS MO0 (U3MKEe B TNPAKTUYECKYIO 00JaCTh
KUZHEACSATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIE HJIEU, TIPEIJIaraTb OPUTHHAIBHBIC TOAXOAbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J]a4H, TOMYCKAIOUINE aIbT€PHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMU MOJIy4eHUs MHPOpManu (PU3NUECKOTO COJAEpPIKAHUS U3
HMCTOYHUKOB pAa3HBIX TUIOB, CaAMOCTOSITEJILHO OCYIIECTBIIATh MOUCK, aHaJu3,
CUCTEMATH3allUI0 U WHTEPIpETAlUi0 MHQOpPMALMK Pa3IUYHBIX BHJIOB U (opMm
Ipe/ICTaBIICHUS;

OIIEHUBATH IOCTOBEPHOCTh MH(POpMALINH;

UCIIOJIb30BaTh  CpPEACTBA HMHMOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3aad ¢ CoONIoZIcHUEeM TpeOOBAaHWM OSPrOHOMHKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHMs, TMPaBOBBIX W  JTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEPKAHUS B Pa3MyHBIX (PopMarax ¢
y4€TOM Ha3zHaueHusi tHGOPMAIMU U LIEJIEBOM ayIUTOPHUH, BHIOUPasi ONTUMAIIbHYIO
dbopMy npesicTaBlIeHUs U BU3YaJIU3allUH.

KomMyHnkaTHBHbIE YHUBEpPCAJbHbIE y4eOHbIe TeHCTBHUSI:
OCYIIECTBIIATH OOIEHNE HAa ypOKax (PU3UKU M BO BHEYPOUHOU JNEATCILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOHQUIMKTHBIX CHUTyallMd W CMSAT4YaTh
KOH(DJIUKTHI,



Pa3BEPHYTO W JOTHMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U HCMOJIH30BaTh MPEUMYIIECTBA KOMAHIAHOW M MHIWBUIYIHHON
paboTHI;

BBIOMpATh TEMATHKy W METOJIbl COBMECTHBIX JEUCTBUU ¢ Y4ETOM OOIIMX
MHTEPECOB U BO3MOXHOCTEW KaXKJI0r0 4JIeHa KOJIJIEKTUBA,

NpUHUMATh €U COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBAaTh ACHUCTBHUS MO €€ JNOCTUIKECHUIO: COCTABJIATH IUIAH JICMCTBUMU,
pacrpefensaTh poiaud ¢ y4€TOM MHEHHH YYacCTHUKOB, OOCYXIAaTh pPE3yJIbTaThI
COBMECTHOMU pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJAJA M KaXJOTO YYaCTHMKA KOMAaHIbI B
OOIIMiA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLIEHUBATh WAEU C TO3UIMHU HOBHU3HBI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEJCHUE B Pa3IMUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh UHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCcAIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOSITEILHO OCYILECTBIISITh MO3HABATEIBHYIO NIEITEIHHOCTh B 00JaCTH
(U3UKM M aCTPOHOMHH, BBISIBIATH NPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOATEILHO COCTaBIISATh IUIAH PEHICHUS PAcUETHBIX M KadeCTBEHHBIX
3aj1a4, TUIaH BBIIIOJIHEHUS TIPAKTUYECKOM padOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOYTEHUI;

JTaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX IPEANOYTEHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBAaTH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TIPOSBICHHUIO JPYIUIIUU B 00JacTh
(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIA HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITECIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LETSM;

BIAJIETh  HABBIKAMM  [IO3HABaTENbHOW  peQuieKCUM KaK  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUH U MBICIUTEIBHBIX TIPOILECCOB, HMX PE3YJNbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIICKCUU ISl OIICHKU CUTYyalluH, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBATh PUCKA M CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHI)KCHHIO;

OPUHUMAaTh MOTHUBBI M apryMEHThl JpYyrUX I[pU aHallu3e pe3yibTaToB
TeSITENbHOCTH;

NpPUHUMATH ce0s, MOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OpPUHUMAaTh MOTUBBI M apryMEHThl JpYrUX IpU aHallu3e pe3yibTaToB
TeSITEIHHOCTH;

PU3HABATH CBOE MIPABO U MPABO JIPYTUX HA OIIHMOKH.

B mporecce AoCTMKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe I ypOBHS CpeAaHEero ooOmero oOpa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOIMOHATLHBIH WHTEJICKT, TIPEOIaratoInui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh MTOHUMATh CBOE AMOLIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS PAa3BUTHS COOCTBEHHOM AMOIIMOHAIBHOM cdephl,
OBITh YBEPEHHBIM B cebe;

CaMOpETYJIUPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHUE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOIIMOHATLHBIM H3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIUM, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHHUIO IeNId U
ycrexy, ONTHUMHU3M, HUHHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOJSl W3 CBOUX
BO3MO>KHOCTEH;

AMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHATBHOE COCTOSIHUE
IpYTHX, YYUTBHIBATh €r0 TPHU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKITFOYAIOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJbMU, 3200 TUTHCSI, TPOSIBIISITH MHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEJIMETHBIE PE3YJIbTATbHI

K kxonHny oOyuyenuss B 10 kJjacce mpeaMmeTHble pe3ysbTaTbhl Ha 0a30BOM
YpPOBHE JOJKHBI OTPaxaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIIMUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpPUMEpPax pojib U MecTo (GU3UKU B (POPMUPOBAHHUH
COBPEMEHHON HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTHYECKOMN AESITEIbHOCTH JIFOAEH;

YUUTHIBATh TpaHUIbl TMPUMEHEHUS W3YyYEHHBIX (U3HUYECKHX MOJEIEH:
MaTepuaibHasg TOYKa, MHEpLMAbHAs CUCTeMa OTCU€Ta, a0COMIOTHO TBEPAOE TENO,
UJeaJIbHbIN ra3, MOJEINU CTPOEHUS ra3oB, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUM 3apsi TP pelieHUH (PU3NYECKUX 33]1aY;

pacno3HaBaTh (pU3MUECKHUe SIBJIICHUS (MPOLECChl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHHMKHU, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA U



JNEKTPOJUHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPSMOJMUHENHOE
JBUKEHHE, CBOOOJIHOE MajJeHUE TeJ, JBIKEHUE [0 OKPYXHOCTH, HHEpLHS,
B3auMoJieiicTBre Tel, Auddy3us, OpOyHOBCKOE NIBHKEHHUE, CTPOCHHE >KHIKOCTEH
U TBEPABIX TEJl, UBMEHEHHE 00BhEMA TeJl MPU HATPEBAHUH (OXJIAXKICHUH ), TETIJIOBOE
pPaBHOBECHE, UCIIAPEHUE, KOHJACHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIEHUE,
BJI&JKHOCTb BO3/yXa, ITOBBILLICHUE JABJICHUS I'a3a IIPU €r0 HArPEBaHUU B 3aKPHITOM
COCyle, CBsI3b MEXAYy IlapaMeTpaMu COCTOSIHUMsS Tra3a B H30Ipolieccax,
ANEKTPU3ALMSA TEJl, B3aUMOIEUCTBUE 3aPsI/I0B;

OMUCHIBATh MEXAHUYECKOE IABMKEHHE, HCHOJIb3Yys (DU3NYECKHE BEITUYUHBI:
KOOpAMHATA, IYyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOPEHME, Macca Tena, Cuia,
AMITYJIbC TEJla, KUHETUYECKasl DHEPrus, NMOTCHUMAIbHAS JHEPTUs, MEXaHUYECKas
pabora, MexaHW4YecKas MOIIHOCTb, IMpPU OINUCAHUU MPABUIBHO TPAKTOBATh
(GU3UYECKUI CMBICT HCIMOJIb3YEMBIX BEIMYMH, WX OOO3HAUYECHHMS] U EIUHUIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOLIME JTaHHYIO (U3HUECKYIO BEIUYUHY C JIPYTUMU
BEJINYNHAMU,;

ONKMCHIBaTh H3YYECHHBIC TEIUIOBBIE CBOWMCTBA TE€JN M TEIUIOBBIE SIBJIICHUS,
UCTIONB3Ysl (PU3WYECKUE BEJIMYMHBL: JaBJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKAsT JHEPrUsl XAa0THYECKOr0 NBHKEHUS MOJIEKYJ, CPEAHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSS JHeprus, pabora rasa,
KOA(G(GUIUEHT TOJIE3HOTO JACHCTBUS TEIUIOBOTO JIBUTaTeNsl; MPU ONHUCAHUU
NPaBWIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCIONB3YEMBIX BEJIMYMH, HX
0003HAYEHUs! M €IUHUIIBI, HAXOAUTHh (OPMYJBI, CBS3BIBAIOLIUE JIAHHYIO
(bU3UYECKYIO BEIUUUHY C IPYTUMH BEIUYHHAM;

OIIMCBIBATh U3YYCHHBIE DIIEKTPUUECKUE CBOWCTBA BELIECTBA U DJICKTPUUECKUE
SBJICHUS (MPOLECCHI), UCTIONB3Ys (PU3NUECKUE BEIUUYUHBI: SJIEKTPUUECKUHN 3apsi,
AIEKTPUYECKOE M0JIE, HAIPSKEHHOCTD I0JIs1, MOTEHLIHUAII, Pa3HOCTh MOTEHUIHUAJIOB;
IpU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHUS W EIUHHUIIbI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C APYTUMH BEJIMUYNHAMU;

aHAJIM3UPOBATh (HU3MYECKUE MPOIECCHl U SBIEHUS, UCIONB3Ys (pu3myeckue
3aKOHBI ¥ IIPUHIMUIIBL: 3aKOH BceMupHoOro tsarorenus, I, I u 111 3akons HeroTOHa,
3aKOH COXPaHEHUs MEXAHUYECKOM OJHEPIruM, 3aKOH COXPAaHEHHUS UMIIYJIbCa,
NPUHUKN CYNEPIIO3ULMU CHUJI, NPUHLMUII PABHONPABUSA HHEPLMAIBHBIX CHUCTEM
OTCUYETA, MOJIEKYJISPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHMUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOM DHEPIUU TEIUIOBOTO JABHXKEHUS MOJIEKYH C
aOCOJIIOTHOM TeMIlepaTypoil, MepBbld 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pasiauyarbh CIOBECHYIO
(hopMyIHUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIBI,
00J1aCTH ) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TPUHIMIBI  JIEUCTBUS MalllMH, NOpPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHUS UX 0€30MacHOTO HMCIOJIb30BAHUS B
NOBCEHEBHOW KU3HU;

BBITIOJIHATH JKCIEPUMEHTHI [0 HCCIEAOBAaHUIO (DU3UYECKUX SBICHUU U
IPOLIECCOB C MCIOJIb30BAHMEM NPSMBIX M KOCBEHHBIX W3MEPEHUH, IPU 3ITOM
dbopmynupoBath MpoOiemy/3afady M THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTaHOBKY HU3 MPEIJIONKEHHOTO OO0OpYIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIHpOBaTH BHIBOABL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PUBMUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIOCOO W3MEPEHHUsT W MCIOJb30BaTh HM3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy  (U3MUECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUM, NPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpOBaTh PE3YJIbTATHl TOJYYEHHON 3aBHUCHUMOCTH (DU3UYECKUX BEJIMYMH B
BUJIE TaONMUI] ¥ TpadMKOB, JEIaTh BHIBOBI [0 pe3yIbTaTaM HCCIIEIOBAHUS;

co0JII01aTh MpaBUiia OE30MAaCHOr0 TPyJla IPHU MPOBEICHUU UCCIEAOBAaHUN B
pamMKax ydeOHOro »JSKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKON M MPOEKTHON
JESTETbHOCTU C MCMOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJlaHHOM (DM3HYECKOW MOJIEIbIO,
UCTIOJNB3Ys (PU3UYECKHUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaIM3a yCIOBUS 3aauu
BBIOMpATh (PU3HYECKYIO MOJENb, BBIACIATh (PU3NUYECKUE BEIUYMHBI U (HOPMYJIBI,
HEOOXOoaUMBbIE NJid €€ pelIeHHUs, MTPOBOJUTh PACUYEThl U OLIEHUBATH PEATbHOCTD
MOJIYYEHHOT0 3HaUeHUs1 (PU3NUECKON BEITUUUHBL;

peniaTh Ka4YeCTBEHHbIE 3aJ]a4M: BHICTPAUBATh JOTUUECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXJACHUN C OMOpOd HAa HM3YYECHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3ndecKue sIBJICHHUS;

UCIIOJIb30BaTh ~ MPU  PEHIEHHWH  y4eOHBIX  3aJa4y  COBPEMEHHbIC
MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIpEeACTaBICHUS YIeOHOW M HAyYHO-TIOMYJIAPHOW MH(OpPMAIMH, TOJTYICHHON U3
Pa3IMYHBIX UICTOYHUKOB, KpUTUUYECKH aHATM3UPOBATH MOTy4yaeMy0 HH(HOpPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE TMPOIECCOB OKPYXAIOIIETO0 MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM KU3HU
Jutsi obecrieueHusi 0€30MacHOCTU MPU OOpPAILIEHUHU C TPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAHEHHS 3I0POBbS M COOJIOJCHUS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPYXKAIOIIEH CpeNE;



paboTaTh B Tpymme ¢ BBIMOJHCHHEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh pPabOTy TPYMIbBI, pPANMMOHATBHO PpACHPENesaTh OOSI3aHHOCTH W
TUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJIeKBATHO OLIEHUBATH
BKJIAJ] KaXJ0r0 U3 YYACTHUKOB T'PYIIIBI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.

K kxonmy oOydenus B 11 kJjacce mpeamMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIIHUXCS YMEHUI:

JEMOHCTPUPOBATh HAa TPHUMEpPax poJib U MecTO (U3MKU B (POPMUPOBAHHH
COBPEMEHHOM HAYYHOM KApTUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKH WU
TEXHOJIOTUH, B MPAKTHYECKOW NESITEIbHOCTH JIIOJEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKol KapTUHBI MHUPA;

YUUATHIBATh TPAHUIBl TMPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIEIICH:
TOYCUHBIN JNEKTPUUECKUAN 3apsifl, JIyd CBETA, TOUYCUHbIM UCTOYHHUK CBETA, AEpHas
MOJIETIb aTOMa, HYKJIOHHas MOJIEJIb aTOMHOIO Sijpa NpH pelIieHud (U3HUYEeCKUX
3asay;

pacrio3HaBaTh (puznuecKkue sBJICHUS (IIPOLECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JICKTPOAMHAMUKHA U KBAHTOBOW (DM3UKH: DIICKTPHUUECKAS] TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JECUCTBHUS TOKa, B3aMMOJCHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAs WHIYKIWS, JEWCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM M JBIKYUIMICS 3apsll, AJIEKTPOMarHUTHbIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEHHOE pacnpoCTpaHEeHUE CBETa, OTPaKEHHE, MPeIOMIICHHE,
uHTepepeHuns, Aupakmus U TOJSIpU3alMs  CBETa, JIUCIIEPCUSl  CBETa,
dbotosnekTpuaeckuii 3pdext (hororddexT), CBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEHYAaTOr0 CIIEKTpa aroMa BOAOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAS
PaOaKTUBHOCTD;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIEeCTBA (DJIEKTPUUYECKHUE, MArHUTHEIC,
ONTUYECKHE,  DJCKTPUYECKYI0  TPOBOAMMOCTb  pa3JIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), WCIMONB3YS (HU3UYECKHUE BEIMUNHBI:
AIIEKTPUUECKHUM 3apsijl, CUja TOKa, DJIEKTPUUYECKOE HANpSKEHUE, IEKTPUUYECKOe
CONPOTHBIICHHE, PA3HOCTh MOTEHIIUAJIOB, 3JEKTPOJABIKYIIAs cuiia, padoTa TOKa,
MHAYKIIMS MarHUTHOTO ToJisA, cuia Awmrepa, cuia JlopeHia, MHAYKTHUBHOCTb
KaTYIIK{, SHEPTHs AJIEKTPUYECKOTO W MArHUTHOTO IIOJIEeH, TIEPHOJ W YacToTa
KoJieOaHUW B KojeOaTeIbHOM KOHTYpe, 3apsii M cuila TOKa B IIpoliecce
TApMOHUYECKUX DJIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE pPACCTOSIHHE W
ONTHYECKAsl CUJa JIMH3bI, TPU OMHCAHWHU TPABUILHO TPAKTOBATh (PU3NUECKUN
CMBIC]T HCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS U EJAMHHIIBI, YKa3bIBaTh
GbopMynbl, CBS3BIBAOIIME JAaHHYI0 (U3MUYECKYI0 BEIUYUHY C JPYyTUMHU
BEJIMYUHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS U TMPOIECCHI, HCIOIB3YS
(bu3NUecKre BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, MEPUO]] MOTypacnaaa, SHEPTUSI CBI3U
aTOMHBIX siiep, MNpU OMHUCAHUU TPABWIBHO TPAKTOBAaTh (U3UUYECKUM CMBICI
UCIIOJIb3YEMbIX BENUYHMH, WX O0O03HAUYECHUS W €IUHHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMU BEIMYUHAMH,
BBIYUCIISITH 3HaUeHUE (PU3UUECKON BETUUNHBL

aHAJIM3UPOBATh (PU3UUECKUE TPOIECCHl U SBJICHUSA, UCIOJIb3Yd (PU3NUYecKue
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0OBATEILHOTO U MapajlieIbHOTO
COCIIMHEHMSI TPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIE€KTPOMAarHUTHOU
MHIYKIHWH, 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE OWHIITEeHHa ans porodddekra,
3aKOH COXPAHEHHSI HHEPTHH, 3aKOH COXpaHEHUsS HMITyJibca, 3aKOH COXpaHEHUs
ANEKTPUYECKOTrO 3apsiia, 3aKOH COXPaHEHHs MacCOBOr0 4HUCia, MOocTynarsl bopa,
3aKOH PaJIMOaKTUBHOIO pacraja, Mpu ATOM pa3inyaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4eCcKOe BBIPAKEHHWE W YCIOBUS (TpaHMIIbI, OOJACTH)
IPUMEHHUMOCTH;

OMpENEATh HANIpaBJIEHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujbl AMrnepa u cuiibl JIopeHna;

CTPOUTb M OIKUCHIBaTh H300pa)KE€HUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATD JKCIEPUMEHTHI [0 HCCJIEIOBaHUIO (U3MYECKUX SBICHUU U
IPOLIECCOB C MCIOJIb30BAHMEM NPSIMBIX M KOCBEHHBIX H3MEPEHUI: MPU 3TOM
dbopmynupoBath MpoOjemy/3afady M THUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOHMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOJIUTH OMBIT U
(GhopmMyIHUpOBaTH BHIBO/IBI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PUBHUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIOCOO W3MEPEHUsT W HMCIOJb30BaTh HM3BECTHBIC
METO/Ibl OLICHKHU MMOTPENTHOCTEN U3MEPEHNN;

UCCJIEIOBATh 3aBUCHUMOCTH (DU3MYECKUX BEIIMYUH C HCIOJIb30BaHUEM
OpSIMBIX HW3MEPEHMI: TpPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH B BHJIE TaOIHUI] U
rpaduKoOB, JIeJaTh BHIBOJIBI IO PE3yIbTaTaM HCCIICI0BAHMUS;

co0JI01aTh MpaBuiia OE30MAaCHOr0 TPyJla IPHU MPOBEICHUU UCCIEAOBAaHUN B
paMKax Y4eOHOTO DSKCHEPUMEHTa, Y4eOHO-HCCIETOBATEILCKOM M IPOEKTHOM
NESATETbHOCTU C MCMOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000pyI0BaHMUS;

pemiath pacy€THBIE 3aJadyd C SIBHO 3aJlaHHOM (U3MYECKOM MOJIENbIO,
UCTIOJNB3Ys (PU3UYECKHUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3a7a4u
BbIOMpaTh (PU3UYECKYIO MOJIENb, BBIACIATh (DU3NUECKUE BETUYUHBI U (HOPMYIIBI,



HEOOXOoauMBbIE NJig €€ pelIeHHUs, MPOBOJUTh PACUYEThl U OLIEHUBATH PEATbHOCTD
MOJIYYE€HHOT0 3HaUeHUs1 (PU3NUECKOU BETUUUHBL;

pemaTh Ka4YeCTBEHHbBIE 33J]a4y: BbICTPAUBaTh JJOTMUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJACHUN C OMOpOWd HAa HM3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznYecKue SIBJICHUS;

UCII0JIb30BATh Opu  pelleHMH  y4yeOHBIX  33Jad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIpEeACTaBICHUS YUeOHOW M HAyYHO-TIOMYJIAPHOM MH(OpPMAIMH, TOJYICHHON U3
Pa3IMYHBIX UICTOYHUKOB, KpUTUUYECKH aHAIM3UPOBATH MOTydyaeMy0 HH(OpMaIIUIO;

OOBSACHATh TPHUHIMIBI JCHCTBUS MAIWH, NPUOOPOB M TEXHUUECKHX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX OE30MACHOIO HCIOJIL30BaHUsI B MTOBCEIHEBHOMN
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOMN >XKU3HU
s obecnieueHust 0€30MaCHOCTH NPU OOpaIlleHUU ¢ TPUOOpaMHu M TEXHUYECKUMU
YCTPOMCTBAMU, JIJII COXPAHEHUS 3J0POBbsl U COOIIOJICHUS] HOPM IKOJIOTUYECKOTO
NOBEJEHUS B OKPYXKAIOILIEH cpelie;

paboTaTh B TpyHIe C BBINOJIHEHHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIbI, PalMOHAIBHO pacHpeesaTh OOS3aHHOCTH U
IUIAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJICKBATHO OLICHUBATH
BKJIaJl KQX0T0 U3 YYaCTHUKOB IPYMIIbI B PEILIEHUE paccMaTpUBaEMO TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB JJIeKTpOHHBIE
HaunmeHoBanue pa3/iesioB U TeM uugposbie
Ne n/n P Kourpoabubie | IIpakTHueckue (i )
NPOrpamMmbl Bcero odpa3oBarteiibHbIE
padoThI padoThbI
pecypest
Pazgen 1. DU3UKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 DusnKa ¥ METOIBI HAYYHOT'O MTO3HAHUS 2 bubmmorera IOK
: ARLHAYH https://m.edsoo.ru/7F41bf72
Hrtoro no pasgeny 2
Pasznea 2. MEXAHUKA
Bubmuoreka IIOK
21 Kunemaruxa > https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
2.2 Hunamuka 7 https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
2.3 3aKOHBI COXpPAaHEHHSI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.ru/ 741672
Htoro no pasgeny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON 9 1 Bubnmoreka LIOK
’ TEOpHH https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
32 OCHOBBI TEPMOJTUHAMUKH 10 1 hitps://m.cdsoo.ru/ 741672
13 ArperaTHble COCTOSTHUS BELIECTBA. 5 Bubmuotexa LIOK
’ dazoBble epexoabl https://m.edsoo.ru/7f41bf72




Hrtoro no pasgeny

24

Pa3zgen 4. 9JIEKTPOJUHAMUKA

Bubnuoreka [IOK
41 OnexTpocTaTiKa 10 https://m.edsoo.ru/7f41bf72
42 IocTostHHBIM 2neKTpuueckuii Tok. Toku B 12 bubmmoreka LIOK
’ Pa3IMYHBIX Ccpeaax https://m.edsoo.ru/7f41b£72
HUroro no paznery 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoJnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB 1 TeM uugposbie
Ne n/n p Kourpoabubie | IIpakTHueckue (macpp )
NPOrpaMmsl Bcero odpa3oBartelibHbIE
padoThbI padoThI
pecypcsl
Paznea 1. DJEKTPOAUHAMUKA
11 MarsuTHOe 1ose. DIeKTpOMarHUTHAs 1 | 3 Bubnmoreka IIOK
’ WHTyKIUS https://m.edsoo.ru/7f41¢97¢
Hrtoro no pasgeny 11
Pa3znen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eckue 1 31eKTPOMarHUTHBIE 9 1 Bubnmoreka IIOK
' KoJe0aHus https://m.edsoo.ru/7f41¢97¢
9 MexaHn4eckue 1 JIEKTPOMarHUTHBIC 5 | Bubnmoreka LIOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bubmuoreka IIOK
23 10 3
Onmika https://m.edsoo.ru/7f41c97¢
HUroro no paznery 24

Pazxea 3. OCHOBBI CHEIIMAJBHOM TEOPUN OTHOCUTEJILHOCTH

31 OCHOBHI CHIEIMAITBHOM TEOPHU 4 | Bubnmoreka LIOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢
Hrtoro no pasgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. Bubnuorexa [JOK
4.1 DJIeMeHTHI KBAaHTOBOW ONTHKHU 6 hitps://m.cdsoo.ru/Tf41c97c
42 Crpoenue aToma 4 Bubmuorexa LIOK




https:/m.edsoo.ru/7f41c97¢

43 AToMHOE A1pO

Bubmunoreka IJOK
https://m.edsoo.ru/7f41¢97¢

Hrtoro no pasgeny

15

Paszgen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPO®U3UKU

Bubmuoreka IIOK

5.1 DI1eMeHTBI aCTPOHOMHMH U aCTPO(YU3UKU 7 https://m edsoo.ru/7f41c97c
Hrtoro no pasgeny 7
Pazgen 6. OBOBHIAIOIIEE [IOBTOPEHUE

6.1 Oo6o61aroiee MOBTOpEHNE 4 Z:;H;;T;(:)?rouﬁ 11697
HUroro no paznery 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOMI OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTarta

IIpoBepsieMble npeaMeTHBIE Pe3yIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpPeIHEro o01ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poib U MecTo (U3UKH B
(hOopMHpPOBAaHUM COBPEMEHHOW HAy4yHOH KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOW TEXHHUKH U TEXHOJOTUW, B MPAKTUYECKON NESITEIbHOCTH

moaen

10.2

Y4uThIBaTh TpaHULIbl IPUMEHEHUS U3YUYEHHBIX (PU3MUYECKUX MOJEIeH:
MaTepuajabHas TOYKa, MHEpLUalbHas cUcTeMa OTcY€Ta, abCOJIIOTHO
TBEPIOE TENO, UACAIBHBIN Ia3; MOJAEIN CTPOCHUS ra30B, XKUAKOCTEU U
TBEPABIX TEJ, TOYCYHBIA DJIEKTPUYECKUN 3apsii — IpU DPEIICHHUH

(1)I/ISI/I‘ICCKI/IX 3aJa4d

10.3

PacnoznaBath (uznueckue sBieHUs (MPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KUHETUYECKON TeOopHu
CTPOCHHMSI BEIIECTBA U  DIEKTPOJUHAMHKU: pPaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPAMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE MajJeHUE
T€JN, IBM)XKCHUE [0 OKPYXHOCTH, WHEpLHs, B3aUMOJCHUCTBHE TEI;
mud¢y3us, OpOYHOBCKOE [BI)KEHHME, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, W3MEHeHHe o0bémMa Ten TMpu  HarpeBaHUU
(oxnaxxaeHuu), TEIIOBOE paBHOBECHE, HCIIapeHue, KOHIeHcalus,
IJIaBJCHUE, KpPUCTANIM3alUs, KHUIEHUE, BIAXHOCTb BO3JyXa,
MOBBIIIEHUE IABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXJYy IapaMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax;

QJICKTpU3alus TCI, BSaHMOHeﬁCTBHG 3apAaa0B

10.4

OnuceiBaTh MEXaHMUYECKOE JIBMDKEHHE, HCHONb3ysd (U3nYecKue
BEJIMYMHBI: KOOpJAUHATA, IIyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejna, CUIa, UMIYJIbC Tela, KUHETUYECKas DHEprud,
NOTEHIMaJbHAs JHEPrusi, MexaHudeckas pabora, MexaHHWdecKas
MOIIIHOCTb; PU OMMCAHUHU MPAaBUIIbHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCIMOJIb3YEMBbIX BEJIMYMH, UX O003HAUEHUs U EAMHUIIbI, HAXOIUTb
(opMyJibl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO BEIIUYMHY C APYTUMU

BCJIMYHMHaAMH

10.5

OnuceiBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEl MW TEIJIOBEIC




SBJICHUS, MCIONB3Yysd (U3NUECKHE BEJIMYMHBI: JaBJIEHUE rasa,
TeMIepaTrypa, CpefaHss KHHETHYEeCKas DJHEPrus XaoTH4ECKOIo
JIBHJKCHHMS MOJIEKYJ, CPEIHEKBAAPATHUYHAS CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOThl, BHYTPEHHssI JHeprus, paboTa rasa,
KO3(p(PUIMEHT TMOJE3HOro JEeHCTBUSA TEMJIOBOIO JABUIATeNs; IpHU
ONMMUCAaHUU MIPaBUJIBHO TPaKTOBaTh buznueckuii CMBICII
UCIIONIb3yEeMbIX BENIWYUH, UX OOO3HAYEHUS WM EJUHUIBI, HAXOIUTh
(dbopMyIbl, CBA3BIBAIOLINE JAaHHYIO (U3HYECKYIO BETUUYUHY C APYTHMHU

BCIIMYMHaM

10.6

OnuceiBaTh M3yYEHHBIE JJIEKTPUYECKUME CBOWCTBA BEILIECTBA U
JNIEKTpUYECKHe  SBICHHS  (TpOIecchl), HCMHONb3yd (U3HUEcKue
BEJINYMHBI: ANEKTPUUECKU  3apsf, JNEKTPUYECKOe  IMOoJIE,
HalpsOKEHHOCTh  IOJIS, MOTEHLMAl, pPa3HOCTh IOTEHLUAJOB; IpU
OMHCAHUH MPABWIBHO TPAKTOBATh (PM3MUYECKHUI CMBICT MCIOJIb3yEeMbIX
BEJIMYMH, HUX O0O3HAYeHWS U EAMHULBI, YyKa3blBaTh (OPMYIIH,
CBSI3bIBAIOLINE  JIAaHHYI0  (U3WYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIMYHMHaAMH

10.7

aHAIM3UPOBaTh (U3UYECKUE TIPOIECCHl M SBJICHUS, HCIIOIb3YS
(u3MYecKre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCEMUPHOTO TATroTeHwMs, I, 11
u III 3akoHbl HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHWUYECKON 3HEPTUH,
3aKOH COXPaHEHUs MMIYJIbCa, MPUHUMUIT CYNEPIO3UIUU CUJI, TPUHLUII
paBHOMpABUSl HHEPIHHUAIBHBIX CHCTEM  OTCUETa;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHUSI BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeIHENl KHHETHYECKOW SHEPruy TEIUIOBOIO JIBH)KEHUS MOJEKYI C
a0COJIIOTHON TeMMepaTypor, MEPBBIA 3aKOH TEPMOJAMHAMHUKHU; 3aKOH
COXpaHEHMSI DJIEKTPUYECKOIro 3apsna, 3akoH Kymona; npu 3Tom
pasznuyaTh CIOBECHYHO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPaXXEHHE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE NPUHLMIBI JAEHCTBHS MAIIUH, NPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3iuyarh YCJIOBUS HUX 0€30IacHOro

HUCIIOJIBb30BaHHUA B HOBCGHHGBHOﬁ KHN3HU

10.9

BBINOTHATH SKCIEPUMEHTHI 110 UCCIIEA0BAHUI0 (PU3NYECKUX SBICHUN U
MIPOIIECCOB C UCHOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUI; TpU
5ToM GOpMYITHpPOBaTh MpodiieMy (3a7ady) U THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  HPEIJIONKEHHOTO

o0opy10BaHMsl, IPOBOAUTH OIBIT U POPMYIHPOBATH BHIBOIbI

10.10

OC}’H.[CCTBJ'IHTB npsAMbIC MW KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX

BEJIMYUH; IPU 3TOM BBIOMPATh ONTUMAJbHBIA CIOCO0 U3MEpPEHUs U




HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHN HOl"pGH.IHOCTGfI H3M€p€HHﬁ

10.11

HccnenoBarh 3aBUCHUMOCTH MeEXAy (U3UYSCKUMU BEIUYUHAMH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHH; TpPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUPOBATh pE3yJAbTaThl IOJYyYEHHOH 3aBHCHUMOCTHU
(U3MYEeCKUX BEIMYUH B BUJE TAOJIHIl U TpadUKOB, J1€JaTh BHIBOJBI 110

pe3yiabTaTaM UCCIICAOBAHUA

10.12

Cobmrogath mpaBuia Oe3omacHOro  Tpyda THpuU  MPOBEIECHUU
UCCIIEJIOBAaHUNA B  paMKax y4eOHOTO JKCIEepUMEHTa, y4eOHO-
UCCJIEZIOBATEIbCKOM U TPOEKTHOW JESTEeNbHOCTH C MCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHbie 3a7aum ¢ SBHO 3aJIaHHON (DU3UYECKON MOJENBIO,
UCTIONB3ysl (DU3WYECKUE 3aKOHBI M TPUHIUIIBI; Ha OCHOBE aHaIM3a
yCIIOBUS ~ 3aJladyd  BBIOMpaTh  (PU3MYECKYIO  MOJETb, BBIJICIATH
(du3nYecKre BEIMYUHBI U (HOPMYJIBI, HEOOXOIUMBIC I €€ pericHus,
MPOBOAUTH PACUETHI U OLIEHUBATh PEAIBHOCTh MOJYYEHHOTIO 3HAUECHUS

¢buznyecKoi BeTMUNHBI

10.14

Pemare  kauecTBeHHbIE  3aJayH: BBICTpaWBaTh  JIOTHYECKHU
HEMPOTHUBOPEUMBYIO IIETIOUYKY PACCYKICHHUI C OMOpPOil Ha M3y4CHHbIE

3aKOHbI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUSA

10.15

Hcnonp3oBaTh MNpU  pelIEHHH Y4eOHBIX 3aJa4  COBPEMEHHbIE
MH(OPMAILIMOHHBIE TEXHOJOTUM JJs IIOUCKA, CTPYKTYpUPOBAHHA,
UHTEpNpeTaluyd U TNpeACTaBlIeHHs y4eOHOM W HaydyHO-NOMYJISpHON
nH(pOpMaIUK, NOJYyYEHHON M3 PA3JIMYHBIX MCTOYHMKOB; KPUTHUECKU

aHaJIM3UPOBATH MOJTyYaeMyt0 HH(POpMALIHIO

10.16

[IpuBoauTh HpHUMeEpH BKJIAAA POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTHEC TEXHUKHU U TEXHOJIOTHI

10.17

Vcnonb30BaTh TEOpETHUECKHE 3HAHMUA MO (U3MKE B IOBCEJAHEBHOU
KHU3HU U1 oOecrieueHust 6€3011acHOCTU NpU oOpallleH!H ¢ npudopamu
U TEXHUYECKMMHU YCTpOWCTBaMM, MJIsi COXPAHEHUS 340pOBbs U

COOJIIOICHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeie

10.18

PaGoTath B rpymme ¢ BBIIIOJIHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBAaTh  pa0bOTy  TPYINbI, paIlUMOHANBHO  pacHpenessTh
00s3aHHOCTH M IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallusAX, aJIeKBAaTHO OLIEHMBATh BKJIAQJ KaXXJOTO W3 YYaCTHUKOB

IpyIIBl B peLIEHUE paccMaTpUBaeMoi IpoOIeMbl




11 KIIACC

Kon
MpPOBEPSIEMOT0
pe3yJjbTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero o0pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poib W MecTo (U3UKA B
(hopMHpPOBAaHUM COBPEMEHHOW HAy4yHOH KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOW TEXHHKH U TEXHOJOTUW, B MPAKTUYECKOU NESITEIbHOCTH

.]'II-OI[Gﬁ, OEI0CTHOCTh U €AMHCTBO (bHSquCKOfI KapTHUHbBI MUDPaA

11.2

YuuTeBaTh Ir'paHulbl TPUMCHCHHA N3YUYCHHDBIX (1)I/ISI/I‘I€CKI/IX MOJeIIeH:
TOYCUHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsaa, aACpHasd MOACTb aTOMA, HYKJIIOHHAsA

MOJIeJIb aTOMHOT'0 Si7ipa IPU peleHNH pU3NUECKUX 3aau

11.3

PacnioznaBath (usmueckue siBneHus (Mpouecchl) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOJAMHAMUKM UM  KBAHTOBOW  (DU3HKH:
ANIeKTpUYEcKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE nelcTBus TOKa, B3alMO/IeHiCTBHE MarHuros,
AIIEKTPOMArHUTHAsT MHIAYKIMS, JEHCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBHXKYIIMICS 3apsii, 3JIEKTPOMarHUTHBIE
KoleOaHUsT M BOJHBL, NPSIMOJIMHEWHOE pacHpOCTpaHEHUE CBETa,
OoTpa)keHHe,  TpenomieHue, uHTepdepeHIMs, TUbpakIus U
MOJIApU3aLMsl CBETa, JUCHEpPCUs CBETA, (OTOAIEKTPUUECKUH 3P eKT
(poToaddexT), cBeTOBOE naBIEHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTroMa BOAOPOJA, €CTECTBEHHas U  HCKYCCTBEHHas

PaarOaAKTUBHOCTD

11.4

OnuceiBaTh  M3yYEHHBIE CBOMCTBa  BelleCTBA  (BJIEKTPUUECKUE,
MarHuTHBIE, ONTUYECKHE, IEKTPUUYECKYI0 MPOBOJAUMOCTH Pa3IHUHBIX
Cpel) ¥ DIIEKTPOMAarHUTHBIC SIBJACHHUS (TPOIECCHI), HCIOIb3Ys
¢usznyecKkue  BEJIMYMHBL:  DJIEKTPUYECKUH  3aps], CWia  TOKa,
AIIEKTPUYECKOE  HAINpsDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTs moteHnuanos, J/IC, pabora Toka, MHAYKIHMS MarHUTHOTO
nosst, cwia Awmmnepa, cwia JlopeHra, WHAYKTUBHOCTh KAaTYIIKH,
SHEprusi 3JEKTPUUYECKOr0 M MAarHUTHOrO MOJEH, MepuoJ M 4acToTa
KosiebaHuil B KosebaTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B IpoLecce
TapMOHHMYECKUX ANEKTPOMArHUTHBIX Koje0aHui, doxycHoe
paccTosHUE M ONTHYECKas CWia JUH3bI, MPU OMHUCAHUU MPABUIBHO
TPakTOBaTh (PU3UYECKHI CMBICI HCHOJIB3YEeMBIX BEJIHYMH, UX
0003HAUYEHUs U EAWHUIBL, YKa3biBaTh (OPMYJbI, CBS3BIBAIOIINE

JAHHYI0 (U3UUYECKYIO BEJIMYMHY C IPYTMMH BEITUYMHAMU




11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBLIC SABJICHUSA U MPOUCCChI, UCIIOJIb3Ys
(1)I/I3I/I‘-I€CKI/I€ BCJIMYHUHBI: CKOPOCTH JBJICKTPOMATrHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIrud U HMIIYJILC (pOTOHa, nepuon
nmojypacmnanaa, OSHEPrusA CBA3HM ATOMHBIX AACP, IIPpU  OIMCAHUH
MMPaBUJIBHO TPAKTOBATH (1)H3H‘I€CKHI>1 CMBICJI UCIIOJIb3YEMbIX BCJIWYHH,
nx 0003HAYEHHS U CAWHHUIIbI; YKa3bIBATb Q)OpMyHBI, CBA3BIBAIOIINC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCJIIMUUHY C JPYIrUMH BCIMYHMHAMMU, BBIYUCIISATH

3HA4YCHHUC (1)I/I3I/ILIGCKOI71 BCIINYHHBI

11.6

Ananu3upoBath (U3UYECKHE TPOIECChl W SIBICHUS, HCIOIb3Ys
¢u3nYeckre 3aKOHbI WM NpUHIOMINBL  3akoH Owma,  3aKOHBI
MOCJIEAOBATEILHOIO U MAapaJUICIBHOTO COEJUHEHUS] TPOBOJIHHUKOB,
3akoH Jlxoynst — JleHiia, 3aKOH 3J€KTPOMArHUTHON MHAYKIUMHU, 3aKOH
MPSMOJMHEHHOTO pacpoCTpaHEHUsl CBETA, 3aKOHbI OTPaKEHUs CBETA,
3aKOHBI ~ TPEJIOMJICHHMS]  CBETa, ypaBHEHHME  OWHINTEHHA IS
dbotoadexra, 3aK0OH COXpaHEHHUsT DSHEPrUU, 3aKOH COXpPaHCHHS
HMIYJIbCA, 3aKOH COXPaHEHMS DJIEKTPUUYECKOTO 3apsjia, 3aKoH
COXpaHEHHMs  MaccoBOrO  4Wcia, noctyidaTtel bopa, 3akoH
palMOAKTUBHOIO pacnajaa; NOpu 3TOM  pas3jindyaTh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHHE U yCIIOBUS

(rpaHu1pl, 00J1aCTH) IPUMEHUMOCTU

11.7

OHpG)IGJ'ISITb HaIlpaBJICHUC BCKTOpa HWHAYKIHWKW MArHuTHOI'O I10JIA

MMPOBOJHHKA C TOKOM, CHJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITI) U OINHUCHIBATH I/I306pa)KCHI/I€, co3gaBacMoO€  INNIOCKHMM

3€pKAJIOM, TOHKOU JIMH301

11.9

BhIMONHATE SKCTIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3MUECKHUX SIBJICHUN U
MIPOLIECCOB C HCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl; Mpu
5ToM (GOpPMYIHpPOBaTh MpodiieMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

o0opy10BaHMsl, TPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOAbI

11.10

OcyuiecTBiasATh NpsSMble U KOCBEHHBbIE M3MEPEHUs (DU3HUECKUX
BEJIMYMH; IPU 3TOM BBIOMPATH ONTHUMAJbHBIA CIOCO0 U3MEPEHUs U

HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHU HOI‘pGH.IHOCTCfI H3Mep€HHﬁ

11.11

HccnenoBarh 3aBUCUMOCTH (DU3MUECKUX BEJIUYHMH C HMCIIOJb30BAHUEM
NpSMBIX ~ WM3MEPEHMM; NpU OSTOM KOHCTPYHUPOBATH YCTAHOBKY,
(GuKcHpoBaTh pe3yJbTaThl IOJYYECHHONH 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B Buje TaOmauIl U rpadukoB, neiaTh BBIBOJBI 110 pe3ysibTaTaM

HUCCICAOBaHUA

11.12

Cobmonate mpaBmiia 0e30MacHOro0 TpyAa TMpU  MPOBEACHUU




UCCIENOBaHUI B paMKax Y4eOHOro 5SKCIEpUMEHTa, Yy4eOHO-
UCCJIE0BATENbCKON U MPOEKTHON JeATEIbHOCTH C UCIOIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpHOro 000py10BaHUs

11.13

Pemarp pacuérHble 3afaun C SIBHO 3aJaHHOW (PU3MUYECKON MOMEIBIO,
UCHOJB3Ysl (PU3MUECKHE 3aKOHbl M IPHUHLUIIBI, HA OCHOBE aHaIu3a
yclIOBUSL  3aJadd  BbIOMpaTh  (U3MYECKYIO MOJIENb, BBIACIATH
¢u3nyeckue BEIUYMHBI U (OpPMYIbI, HEOOXOOUMBIE JUIsl €€ pelleHus,
IPOBOJUTH PAacy€Thl M OLIEHUBATh PEATBbHOCTD IOJyY€HHOI'O 3HAYCHUS

(U3HYECKON BETMYUHBI

11.14

Pewars Ka4yeCTBEHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMIOYKY PACCYX IAEHUN C OMOPOM HAa U3yYEHHBIE

3aKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MNpH  peHIEHHH Y4eOHBIX 3aJa4  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJOTHUH JJs TIOUCKA, CTPYKTYpUPOBAHUSA,
UHTEPIIPETALUN M TPEACTaBICHUsS Y4eOHOW U HAay4HO-NONYJISIPHON
uH(pOpMaIuK, NOJYYECHHOH M3 PA3IMYHBIX MCTOYHHMKOB;, KPUTHUECKU

aHaJIM3UPOBATH MOJIy4aeMy0 HH()OPMALIHIO

11.16

OOBSCHATH MPUHIMIBI JIEHCTBUS MAaIllUH, MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3nuyarh YCJIOBHS HMX O€30MacHOrO HCIIONb30BAaHUS B

MMOBCEIHEBHOMN XU3HU

11.17

[IpuBoauTh HpUMeEpHl BKJIAAA POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHEC TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETHUYECKUE 3HAHUS MO (PU3MKE B IOBCEAHEBHOMN
KHU3HU U1 oOecrieyeHust 6e3011acHOCTU NpU oOpallleH!H ¢ mpudopamu
U TEXHUYECKMMM YCTpOMCTBaMM, I COXpaHEHUs 3/10pOBbS U

COOJII0OIEHUSI HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPYXKAIOIIEH cpelie

11.19

PabGotaTth B rpymme ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUpOBaTh  paboOTy  TIpyNObl,  palMOHAIBHO  paclpenesirhb
O0SI3aHHOCTM W IUIAHUPOBATh  JIESATEIbHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aICKBAaTHO OLCHMBATHh BKJAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PEHIEHUE pacCMaTpUBAaeMOM MPOOIEMBI




INPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

10 KUIIACC

Kon
pasneia

Kox nposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3JIEMEHTBI COTEPKAHUSA

OU3UKA U METOIbl HAYYHOI'O [TIO3HAHUA

1.1

O®uznka — Hayka o npupoae. HayuHble
METO/bl TO3HAHUS OKpY»Karomero mupa. Ponb
SKCIEPUMEHTAa M TEOpUH B  MpoLecce

MIO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MopaenupoBanue (QU3UUECKUX SBICHUH H
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOPUHU. ['paHHIBl TPUMEHHUMOCTH
¢buznyeckux 3aKOHOB. [Mpunnun
cootBercTBUs. Ponmb u Mecto ¢u3nKku B
dbopMUPOBaHUM  COBPEMEHHOW  HAy4YyHOU
KApTUHBI Mupa, B IPaKTUYECKOMN

NEITENLHOCTH JIIOIEN

MEXAHUKA

#H#HParHKMHEMATUKA

2.1.1

MexaHudeckoe JABHKCHUC. OTHOCHUTEIIFHOCTD
MCXAaHHUYCCKOI'O IBHXKCHMA. Cucrtema orcuéra.

Tpaexropus

2.1

[lepemenienne, cKOpocTh (CpemHsiE CKOPOCTH,
MTHOBEHHasi ~ CKOPOCTb) M YCKOpPEHHE
MaTepHaHBHOﬁ TOYKHU, UX HNPOCKIHMU Ha OCH
CHUCTEMBI KOOpAUHAT. CnoxxeHue

MIEPEMEILICHUN U CII0KEHHE CKOPOCTEN

PaBHomMepHOE 51 PaBHOYCKOPEHHOE
IIPSAMOJIMHEVHOE JIBHIKECHHE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHS, IIyTH u NEPEMEILCHUS

MaTepI/IaHBHOﬁ TOYKH OT BPECMCHH




CpoOoHOE najzieHue. Y ckopeHrue CBOOOTHOTO

najacHus

KpuBonuneitHoe paBuxeHue. PaBHOMepHOE
IBW)KEHHE  MaTepUaJbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBasg CKOPOCTb, JHMHEHHas
CKOpPOCTBb. IIepuon u 4acToTa.

IleHTpOoCTpEMUTENBHOE YCKOPEHUE

Texnuueckue yCTpoOKHCTBa: CIHIOMETP,
IBU)KCHUE CHAps/IOB, LIETIHBIE M PEMEHHBIE

nepcaauun

[IpakTrueckue paboTHI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILIEHUSI MEXAY MYTAMH, IPOHJEHHBIMU
TE€JIOM  3a  [OCJEAOBATEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAa4aJIbHOW CKOPOCTBIO, PABHOU
Hy0. M3yyeHnue IBUKEHMS IIApUKa B BA3KOU
KuAkocTH. M3ydeHue  nIBHKEHMS — Telna,

6pOHIeHHOl"O TOPU3OHTAJIbHO

2.2

#i#HPariH INMHAMUKA

2.2.1

[TpuHIMT OTHOCUTEIBHOCTH T'anunes.
IlepBbrii 3axkoH HerooTtoHa. HMHepuuanbHble

CHCTEMbI OTCUETA

222

Macca tena. Cwia. IlpuHuun cynepnosunuu

CHJI

223

Bropoit 3akon HproToHa miisi MaTepuaabHOU
TOYKM B HHEPUHUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3axkon Hprotona s

MaTCpUAJIbHBIX TOYCK

224

3aKoH BCCMHPHOTO TATOTCHUA. Cuma TsoKeCTH.

HepBa;I KOCMHYCCKAA CKOPOCTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenuwe. Cuna TpeHUA
CKONBXKEHUs] M  CWlIa  TPEHUS  TOKOS.

Koadpdumnuent tpenusa. Cuna conpoTUBICHUS




npu ABHKCHHUU TCJIA B )KUAKOCTHU UJIH I'a3¢

2.2.7

HOCTyrIaTCJ'IBHOC " BpalaTCIIbHOC IBUKCHUC

a0COIIOTHO TBépI[OFO TCl1a

2.2.8

MOMEHT chiIbl OTHOCUTEIBHO OCH BPAILCHHUS.
IInedo cuibl. Yca0BUS paBHOBECHS TBEPAOTO
tena B UCO

229

TexHuyecknue  yCTpPOWCTBA:  MOALIWITHHUKH,

ABHUIKCHUC NCKYCCTBCHHLIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboThl. M3ydeHue NBUMIKEHUS
Opycka TI0O HAKJIOHHOW IIJIOCKOCTH O]
IEUCTBUEM HECKOIBbKHMX cuil. HcciemoBaHue
3aBUCHUMOCTH CWJI YOPYTOCTH, BO3HUKAKOLIUX
B AedopMUpPYEMOW TMPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYHMHBI UX JAcPOpMaIIUH.
UccnenoBanue yciioBHil paBHOBECUS TBEPIOTO

TCJ1a, UMCIOLIETO OCh BPALICHU A

2.3

###Pari##3AKOHDBI COXPAHEHIMA B MEXAHUKE

NMiynsC MaTepuaJbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. MMmynbc cunsl
M3MEHEHUE UMIYJIbCa Tena
35 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE nBMXKEHUE
233 PaGoTa cuitbt
234 MOIIHOCTE CHITBI
53s Kunernueckas sHeprusi MaTepuaibHOM TOUKH.
o TeopeMa 0 KHHETUUYECKOW SHEPTUU
[TorenumnansHas osHeprus. lloTeHumanbHas
36 SHEPrus yIOpyro nehopMUPOBaHHON
o npyxkuHbl. lloTeHuunaneHas >Heprus Tena
BOJIM3H MOBEPXHOCTU 3eMJIH
[loTennuanbHble U HEMOTEHIUATIBHBIC CHIIBL.
537 CBsi3b  pabOTBl HEMOTEHUUATBHBIX CHJI C

U3MCHCHHUCM MEXaHUYECKOM OHEpIruun

CHUCTEMBI TCII. 3aKoH COXpaHCHUA




MeXaHHYeCKOM OQHCPIHUHn

238 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
3.0 TexHuueckue ycTpouCTBa: JBUIKEHUE PaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBIN MUCTOJIET
[Tpaktuueckue pabotbl. M3yueHue cBs3M
5310 CKOpOCTEH Tel IpU HEYyNpyromM ynape.

HccnenoBanue cBsi3u  pabOThl  CUIBl  C

H3MEHCHHEM MEXaHHYCCKOM OHCPIuu TCjia

MOJIEKVIJISIPHAA ®U3UKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE M0JIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH. BbpoyHnoBckoe
nswxenue. uddysus. Xapakrep IBUKEHHUS U

B3aUMOJICUCTBHUS YaCTHI] BEIIECTBA

Mopgenu CTpoeHHs Tra30B, JKHUIKOCTEH U
TBEPABIX Tenl W  OOBSCHEHUE  CBOICTB

BEIIIECTBA HA OCHOBE ATUX MOJIEJIeH

Macca wmonekyn. KonauuyecTBo BeniecTsa.

[TocrosiHHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

Monens  umealpHOro  rasa. OcHOBHOE
ypaBHeHI/Ie MOJICKyn?IpHO-KHHGTH‘-IGCKOﬁ

TCOPpHHU UJCATIBHOIO Ira3a

AbGconroTHas TeMIiepatypa Kak Mepa cpeaHeit
KHHETHYECKOW PHEPTUH TEIUIOBOTO JIBHIKECHUS

yactul rasa. [llxkana remneparyp KenbsBuna

VYpaBuenue Knamneiipona — MeHaeneesa.

3akoH JlanbTOHA

I'a30BBIE€ 3aKOHHI. I/I3onpoueccm B MACAJIbHOM
ra3c¢ C IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TEpMa, H30X0pa, H300apa

Texanueckue YCTPOMICTBA:! TEPMOMETP,

OGapomeTp




3.1.10

ITpaktuueckue paboTel. M3MepeHue Macchl
BO3/lyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTU MCKAY IMapaMCTpaMu COCTOAHUA

pa3pexeHHOro raza

3.2

OCHOBBI TEPMO/JMHAMUKHN

3.2.1

Tepmonunamuyeckas cucrema. BHyTpeHHss
JHEpPrusi TEPMOAMHAMUYECKOH CHCTEMBI H

CIIOCOOBI €€ N3MEHEHUS

322

KomuuectBo Temnorsl U pabora. BHyTpeHHss

OHEPTrrd OAHOATOMHOTI'O UJACAJIBHOIO Ira3a

3.23

Buael Tennonepemaun: TEIIONPOBOJHOCT,
KOHBEKIUS, U3NydeHHe. TemIioéMKOCTh Tela.
VienrHad TENJIOEMKOCTH BelllecTBa. Pacuér

KOJIMYECCTBA TCIJIOTHI ITPpH TCILIOIICpEaavC

3.24

IlepBslii 3ak0H TepMoaMHaMUKH. [IpumeHenue
IIEPBOTO 3aKOHAa  TEPMOAMHAMMKHU K
u3onpoueccaM. ['papudeckas MHTEpHpeTanus

paboThI raza

3.2.5

TennoBpie MamuHbl. [IpuHUKNBL HEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpazoBaHus 3HEPTUU
B  TEIIOBhIX  MamuHax. Koaddumuent
nosiesHoro  nedcrBus  (mamee —  KIIM)

temioBor MammuHbl. Hukn Kapuao u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpatumocTh  mpoleccoB B MPUPOJE.
TeruoBbie JIBUTATEIIH. DKOJIOTUYECKHE

HpO6J’IeMH TCIIJIOOHCPICTUKHU

3.2.7

Texnuueckue yCTpoMcTBa: JIBUTATEINb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOJUJIbHUK, KOHAUIIUOHED

3.2.8

[TpakTuueckue pabotel. 3Mepenue ynenbHOM

TEIUIOEMKOCTH

33

###H#Par## AL PE’TATHBIE COCTOSHIMA BEIHLIECBA. ®A30BLIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue n kKoHaeHcanus. Mcnapenue
u KHIICHUC. yI[eJ'H:HaH TCILIOTa
napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPBI

KHUIICHUA OT AaBJICHUA

3.3.2

AOcooTHasT W OTHOCHUTEIbHAs BIIAXKHOCTh

BOo31yxa. HacelmeHHsI nap

333

TeEpmoe TEeJNO. Kpucrannuueckue u
amopdHble Tena. AHM30TPOINHUS  CBOWCTB
KpHUCTaJUIOB. Kunkue KPUCTAJLIBI.

COBpeMeHHHe MaTCpUaJIbl

334

IlnaBnenue wu KpUucTallin3aius. Y aennHas

TCIJI0TA IIJIaBJICHUA. CYGHI/IMaHI/I}I

3.3.5

VYpaBHeHue TerioBoro dananca

3.3.6

TexHuueckue yCTpOWCTBA: TMIPOMETP H
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHH
IIOJIy4YEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM

YHCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOI'MHU

3.3.7

[IpakTrnueckue paboTHI. H3smepenue

BJIQA)KHOCTH BO3yXa

OJIEKTPOANHAMUKA

4.1

#H#HPar##IJIEKTPOCTATUKA

4.1.1

OnekTtpuzaiys Ten. DIeKTpuueckuil 3apsa. sa

BU A DJICKTPUICCKUX 3apAa 0B

[IpoBogHUKH, JTUBJIEKTPUKU u

MMOJYIPOBOAHUKHU

4.13

3aKOH COXpaHEHHUs MIEKTPUUECKOro 3apsaaa

4.1.4

B3aumoneiictBue 3apsaoB. 3akon Kynona

DNEKTPUYECKOE oJIE. Hanpspok€anocTs
3JIEKTPUUECKOTO OJIA. [TpyuHIMT
CYNEPHO3ULIIH. JInaun HanpsLKEHHOCTH

QJICKTPUYCCKOT'O I10JIA

PaGota cunm 2meKTpOCTaTUUECKOrO  TOJIS.

ITorenuman. Pa3sHoCTh IIOTEHIINAIOB

HpOBOI[HI/IKI/I U OUBJICKTPUKHU B NMOCTOAHHOM




QJICKTPUYCCKOM I10JIC. ,Z[I/IBJ'IGKTPI/I‘ICCKa}I

IIPOHUIIAEMOCTh
DIIeKTPOEMKOCTb. Konnencarop.
4.1.8 DJEKTPOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOH/IeHcaTopa
TexHuueckne  yCTpOMCTBA:  DIIEKTPOCKOIL,
419 ANEKTPOMETpP, AJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJIeHUE 3JIEKTPOIPHOOpPOB, KOHAEHCATOD,
KCEpPOKC, CTPYUHBIN PUHTEP
41,10 IIpakTrnueckue paboTHI. Hsmepenue

BJIGKTpOéMKOCTI/I KOHIACHCATOopa

4.2

HHHPar#HTIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX

VcnoBus CYIICCTBOBAHU A IHOCTOAHHOI'O

42.1 anekTpuueckoro Toka. Mcrounnku toka. Cuna
ToKa. [locTossHHBIN TOK
422 Hanpsxenue. 3akon OMa a1 yyacTka Lenu
423 DNEKTPUYECKOE COINPOTHUBICHHUE. Y IEIbHOE
o CONPOTHUBJICHUE BEUIECTBA
424 [TocnenoBatenbHOE, napasuieabHOE,
o CMEIIAHHOE COEAMHEHUE POBOJHUKOB
Pabora anekrpuyeckoro toka. 3akoH J[xoysns
4.2.5
— Jlenna
4.2.6 MoITHOCTB AJIEKTPUUECKOT0 TOKA
anekTpoaBwkymas cwia (manee — JJIC) wu
427 BHYTPEHHEE COIPOTUBIIEHHE HCTOUYHUKA TOKA.
o 3akon Owma jns  TOJNHOW  (3aMKHYTOM)
aneKTpudeckon nenu. Koporkoe 3ambikanue
DnexkTpoHHas MIPOBOJIUMOCTh TBEPIBIX
428 METAJZIOB.  3aBUCHUMOCTb  COIPOTHUBJIEHMUS
o METaJlJIOB oT TEMIEPATYPHI.
CBepXmpoBOIUMOCTh
429 OnexkTpudyeckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITY4KOB




4.2.10

[TonynpoBoguuku. CoOcTBEHHAs U MPUMECHAS
MIPOBOJIUMOCTh TOJYNPOBOAHUKOB. CBOICTBa

p-n nepexoza. [TonynpoBoiHUKOBbIE TPHUOOPHI

4.2.11

9HeKTqueCKHI>'I TOK B QJICKTPOJINTAX.
BHGKTPOJ'II/ITI/ILIGCKaH Jucconuralms.

DneKTposn3

4.2.12

BHGKTpI/IquKI/Iﬁ TOK B rasax.
CaMOCTOATEIIBHEIA W HECcaMOCTOSTEIbLHBIN
paspna. PaznuuHble TUOBI CaMOCTOSTEIILHOIO

pazpsana. Monnus. [lnazma

4.2.13

Texnuueckne  ycTpoicTsa: amrepMmerp,
BOJILTMETP, peocTaT, HUCTOYHHKU  TOKa,
AJIEKTpOHArpeBaTeIbHbIe puOopHI,
AJIEKTPOOCBETUTENIbHbBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHMUS, BaKyyMHBI MO,
TEPMUCTOPBI U (boTOopeE3UCTOPHI,

HOJIYHpOBOHHI/IKOBBIf/'I JUoa, ralbBaHUKa

4.2.14

IIpakTrnueckue paboTBhI. N3yuyenune
CMEILIaHHOTO COeIMHEHUS PE3UCTOPOB.

Mamepenne 3DJIC uctoyHMKa TOKAa M €rO
BHYTpEHHEro compotuBieHus. HabmoneHue

QJICKTPOJIU3a

11 KIIACC

Kon Koanposepsiemoro
pa3jiena 3JIeMeHTa

IIpoBepsieMbIe 3JIeMEHTBI COAEPKAHUS

4

SJIEKTPOIANHAMUKA

##HParHM AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA S MHAY KA

4.3.1

IlocTtossHHBIE MarHuThl. B3aumopeiicTBue

IIOCTOAHHBIX MarHuToOB

43

432

MaruutHoe mone. BekTtop MarHUTHOM
uHAyKUMK.  [lpuHuoun — cyneprno3uiuu.
Jlunun MarnutHOM wuHAYKIMU. Kaprtuna

JIMHUHA  MArHuTHOM  MHAYKUHMU  TOJA




IIOCTOAHHBIX MaroHuTOB

MarauTHOEe mMoJe NpoBOJHHUKA C TOKOM.
KapTI/IHa JIMHUW TIOJISL AJIMHHOTO mpsAMoro

IMPOBOJJHUKA MW 3aMKHYTOI'O KOJIbICBOI'O

433 MPOBOJHUKA, KATyIIKU C TOKOM. OTmBbIT
Opcrena. BzaumoaelictBre NpoBOJHUKOB C
TOKOM
434 Cuiia Amniepa, €€ MOyJib U HallpaBJIeHUE
Cuna JlopeHnua, e€ MOy b U HallpaBJICHUE.
JIBr>keHue  3apsyKEHHOM — 4YacTHIBl B
433 OJIHOPOJTHOM MarHuTHOM Tone. PabGora
cuiibl JIopeHia
43.6 SIBiIeHME 3IIEKTPOMArHUTHON MHIYKLIMU
437 [ToTrok BekTOpa MarHUTHOW UHAYKIUU
OJIC nHaykuuu. 3aK0H 3J€KTPOMarHUTHOM
4.3.8 uHaykuuu @apanes
BuxpeBoe snektpuueckoe mnosne. IJC
MHIYKIIMU B TPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYNaTeIbHO B OJJHOPOJIHOM MarHUTHOM
noiie
4.3.10 [TpaBuno Jlenna
NHnykTUBHOCTD. SIBIIEHHE CAaMOMHIAYKLUH.
4311 O/1C camonHayKIIuu
DHeprusi MarHUTHOTO IOl KaTYIIKU C
4.3.12
TOKOM
43.13 DeKTPOMarHuTHOE I0JIe
TexHuyeckue  YCTPOMCTBA:  IMOCTOSHHBIC
MarHMThI, 3JIEKTPOMArHUThI,
4.3.14
3JIEKTPOIBUTATENb, YCKOpHUTENU
AIIEMEHTAPHBIX YaCTHII, MHIyKIIMOHHAS TIeYb
[IpakTrueckue paboTHI. N3zyuenne
4315 MarHMTHOTO TMOJi1 KATYIIKH C TOKOM.

HccnenoBanue JOEHUCTBUS  MOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. VMccnenoBanue




SABJIICHU S SHGKTpOMaFHHTHOﬁ HHAYKIIUH

KOJIEBAHMA U BOJIHbI

5.1

##HPartH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHass  cucrema. CBoOomHBIE
KosneOanus. ['apMOHHMYECKHEe KoeOaHwUs.
[lepuon, wacrtora, amrmuutyna u Qasza

KOJIeOaHMit

[IpyxuHHBI MasTHHK. MareMaTH4ecKun

MasiTHUK

YpaBHeHHE TapMOHUYECKUX KOJIeOaHHIA.
KunemaTtnueckoe u JTUHAMHYECKOe

oIMCcaHue K0Jie0aTeILHOr0 JABUXXCHUA

[IpeBpaienue SHEpPruu npu
rapMOHUYECKHUX KOJIEOaHUSX. CBs3b
aMIUTUTYABI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTYyAaMH KosieOaHul e

CKOPOCTH U YCKOPEHMUSI

Konebarenbubiii  koHTYyp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIE KoJieOaHus B
UJICaTbHOM  KOJIEOATeThbHOM  KOHTYpe.
AHanorusi MeXJy MEXaHHYeCKUMH U
AIIEKTPOMATHUTHBIMU KOJIEOAHHSIMH.

®opmyna TomcoHa

3akoH COXpPAaHCHHUS SHCPIruru B HACAJIbHOM

K0J1e0aTeTbHOM KOHTYpE

BeIHYXI€HHbIE MEXaHUYECKUEe KOJeOaHus!.
Pesonanc. Pesonancuas KpHuBasl.
BBIHY)KH CHHBIC SJICKTPOMAaruuTHbBIC

KoJIe0aHusl.

[lepemennbiii  Tok.  CuHycouIanbHbBIN

NIEPEMEHHBIN TOK.

MouiHocTts IIEPEMEHHOT0 TOKa.
AMIUIMTYIHOE U JACUCTBYIOIIEE 3HAYCHHUE

CHJIbI TOKA U HANIPSPKCHU A




5.1.10

Tpancdopmatop. I[IponsBoacTBo, nepenaya
U IOTpeOJIeHUE 3JIEKTPUYECKON SHEpTuu.
DKOJIOrM4eCcKUe PUCKH NP MPOU3BOJCTBE
IEKTPUYECKOU SHEPIUu. Kynbrypa
UCII0JI30BaHUS JJIEKTPOIHEPTUH B

MOBCEIHEBHOM JKU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: ceiicMorpad,
SHCKTpI/I‘-IeCKI/Iﬁ 3BOHOK, JIMHUH

QJICKTpOIICpeaad

5.1.12

[Tpaktuueckue pabotel. HMccnemoBanue
3aBHCHUMOCTH NEPHUOAA MaJblX KoJjeOaHui
rpy3a Ha HUTHU OT JJIMHBI HUTU M MacCChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa B
LEeNU M3 IOCIE0BAaTEIbHO COEAUHEHHBIX

KOHIACHCATOpA, KATYIIKU U PE3UCTOpa

5.2

##HPartMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuoa. CxkopocThb
pacmpocTpaHeHHsi M JUIMHA  BOJIHBI.

Honepequle " IIPpOAOJIbHBIC BOJIHBI

522

#i#HPar### nrepdepenuns n audpaxuus

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

524

ONEeKTpOMarHUTHbIE  BOJIHBL. Y CIIOBUSA
U3JIyYEHHUS] ~ DJIEKTPOMAarHUTHBIX  BOJIH.
B3aumuast opuenTtanust BektopoB E, B u v

B BHGKTpOMaFHI/ITHOﬁ BOJIHC B BaAKyyM¢e

525

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:
OTpakeHHe, MpeJOMJICHHE, MOIIpU3aIus,
mudpakusi, uHTepdepeHuus. CKopocTh

SJICKTPOMArnuTHBIX BOJIH

5.2.6

[xana 3JEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne >IIEKTPOMAarHMTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpyHOUIBI PAgUOCBA3U U TEIEBUICHHUS.
Pannonokanus. OJEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH Cpebl

528

TexHuueckue yCTpOMCTBA: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIBbTPAa3ByKOBas
JUAarHoCTukKa B TEXHUKEC WU MCIUIIMHC,
panap, pazruonpUEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neus

53

#H#HPar#HHOII TUKA

5.3.1

[IpssMonuHEHOE pacIpOCTpaHEHHUE CBETa

B oHOpOoaHOM cpene. JIyd cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceta. IlocTtpoeHne M300paskeHHil B IIOCKOM

3epKane

533

[Ipenomnenne cBera. 3aKOHBI TPETIOMIICHUS
CBETA. AGCONOTHBIN II0Ka3aTellb

IMPCIIOMIJICHU A

534

Ionxoe BHYTpPEHHEE OTpaKECHHUE.
[IpenenbHbI yrosl MOJHOIO BHYTPEHHETO

OTPaXXCHUA

535

Hucnepcuss  cBera. CnoxHBIH  cocTaB

Oenoro ceera. Llper

5.3.6

Cobuparoniyie ¥ pacceuBarolIfe JIUH3BI
Tonkas nuu3a. DOKYCHOE PACCTOSIHUE H
OIITHYCCKas cHhJia TOHKOM JINH3BbI.
[TocTpoenune n300paxeHuit B COOUparOIINX
U paccemBaromux JmH3ax. @Dopmyia
TOHKOM JIMH3bl. YBEJIWYEHHUE, AaBacMOe

JIMH30H

5.3.7

HpeI[CJ'II)I MMPUMCHUMOCTHU FCOMeTpPI‘ICCKOﬁ

OIITUKH

5.3.8

Wnrepdepennuss  ceera.  KorepenTtHble
UCTOYHHKHU. Ycnosus HaOJIr01eHUS
MaKCUMYMOB U MUHUMYMOB B

UHTep(HEPEHIIMOHHOW KapTUHE OT JABYX




CI/IH(i)aSHBIX KOIS€pCHTHBIX UCTOYHUKOB

Hudpakuuss  cBera.  JludpaxuuoHHas

peméTKa. Ycnosue HaGHIO,HeHI/IH TJIaBHBIX

5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO CBETa Ha
TUQPAKIHUOHHYIO PEIIETKY
5.3.10 [Tonmapu3zanus cera
TexHu4eckue yCTpPOMCTBA: OYKH, JIyIa,
doTtoamnmapaT, NPOEKIMOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJICCKOII, BOJIOKOHHAs
ONTHKA, nudpakIMOHHAS peiéTka,
MOJISIPOU T
[IpakTueckue  paOOTBHI. N3mepenue
5310 nokaszarens npesnomieHusd. MccienoBanue

CBOMCTB  M300pakeHUW B  JIMH3aX.

HaGnronenue nucnepcun cBera

BJIEMEHTBI CHIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

6.1

I'paHnnBl NPUMEHMMOCTH KJIACCUYECKOU
MEXaHHUKU. ITocTynatel TEOPUHU
OTHOCUTEIILHOCTH: MHBApUAHTHOCTh
MOAYJIS CKOPOCTHM CBETa B BaKyyMe,

IMPHUHIOUIT OTHOCUTCIIbHOCTH OHHIITEeHA

6.2

OTHOCUTEIIFHOCTD OOTHOBPECMCHHOCTH.
3aMe,Z[J'I€HI/IC BpECMCHH W  COKpallCHHUC

JUINHBI

6.3

DHeprusi ¥ UMIyJIbC CBOOOIHON YaCTUIIBI

6.4

CBsi3p Macchl C SHEprueil U HMMILYJIbCOM
CBOOOIHON YacTHLBl. OHEPIrus IOKOs

CBOOOJHON YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®ortonsl. Popmyina [IimaHka cBA3M dHEPrUU
¢oToHa C ero uacToToil. OHeprus Hu

UMITyJIbC (PpOoTOHA




OTtkpeiTHE U uccnenoBanue Gorodddekra.
Omeritet - AL CroneroBa.  3aKOHBI

dotoapdexra

YpaBHeHUE OHHIITEHHA s
dotordexra. «Kpacnas TPaHMIIAY

dotospdexra

7.1.4

JaBnenne cBera. OnbiThl I[1.H. JIeOenena

7.1.5

XHUMHUYECKOE JIEUCTBUE CBETA

TexHUuecKre YCTPOWCTBA: (OTOIIEMEHT,
boTOIaTIHK, COJIHEYHas Oarapes,

CBETOOHO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OIBITH
Pesepdopaa mo uccienoBaHuio CTpoeHUs

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

722

[Toctynatsi bopa. Uznyuenune 51
norjiomeHue (GOTOHOB MPHU  MEpexojie
aToMa C OJHOIO YpPOBHS J3HEpPrUM Ha
npyroi. Bunbl cnektpoB. CHEKTp ypoBHEM

JHEPIHU aTOMa BOAOPOJIa

7.2.3

BonHoBbIE cBoiicTBa 4acTul. BoJHBI 1€
Bpoitns. KopnyckynsipHo-Bo1HOBO#M
nyanmusMm.  Judpakius  37IeKTpoHOB  Ha

KpHUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYXJICHHOC H3JIY4YCHUC.

YcTpoiicTBO U mpuHIMN paboTHI j1a3epa

7.2.5

TexHuYeckue ycTpoWCTBA: CIEKTPATbHBIN
aHanu3 (CMEKTPOCKOM), Jla3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HaOmroneHue

JIMHEHYaTOr o CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTonbl HaOMIOACHUS W PETHCTPALUH

3JICMCHTAPHBIX YaCTUIL




7.3.2

OTKpbITHE  PAagMOAKTUBHOCTH.  OMBITHI
Pesepdopna mno ompeneneHuro cocraBa
paguoakTuBHOro u3nydeHus. CBoiicTBa
anb(a-, 6era-, ramma-uziaydyeHus. Bnusnue

PaanOaKTUBHOCTHU HA JKUBBIC OPraHN3Mbl

7.3.3

OTkpblTHE  TPOTOHA U HEWTpOHA.
Hyxnonnass moxmens snpa ['eitzenGepra —
WBanenko. 3apsan sapa. MaccoBoe uucio

sapa. N3oTomsl

7.3.4

Anbda-pacna. DJIEeKTPOHHBIN u
NO3UTPOHHBI  OeTa-pacmaf. INamma-
U3ITy4EeHHE. 3aKOH  pajiOaKTUBHOTO

pacnanga

7.3.5

OHeprusi CBS3M  HYKJIOHOB B  sjpe.

SAnepusie cuibl. JlegexT macchl siipa

7.3.6

Snepuble peaknuu. JleneHue U CUHTE3

saep

7.3.7

S nepHsblii peaxrop. TepmosinepHbIf
cunte3. [IpoOremMbl ¥  MEpPCIEKTHBBHI
SIIEPHOM  DHEPreTHKU.  DKOJOTHYECKHE

ACIICKThI ﬂI[GpHOfI OHEPTCTUKHU

7.3.8

On CMCHTApPHBLIC qaCTHUIIBI. OTKpI)ITI/IC
IMO3UTpPOHA. CDyHI[aMeHTaJ'IBHBIe

B3aMOJIENCTBUA

7.3.9

TexHudyeckue  yCTpOWCTBA:  JO3UMETP,
KaMepa BuibcoHa, sAepHBIH  peakTop,

aroMHas oomOa

7.3.10

[Tpaktuueckue paboTel. HMccnenoBanue
TPEKOB YacTHUII (mo TOTOBBIM

dotorpadusim)

OJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bénnoro neba. Co3Be3nus, sipkue

3Bé3I[I>I, JIaHCTHI, UX BUIAUMMOC IBUXCHUC

8.2

Comueunast cucrema. llmaHeTrsl 3eMHOI




T'pyIIIbI. IInaneThI-TUraHThI n ux
CIIYTHUKH, KApPJIMKOBLIC ITJIAHCTHI. Mamnzsie

terra COTHEYHON CUCTEMBI

8.3

Connne, d¢otochepa u  aTrmocdepa.

ConHeyHass akTHBHOCTD

8.4

Wctounuk sneprun ComnHia u 3BE37

8.5

3BE31bI, HX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETMMOCTb, paauyc, TeMIIeparypa,
ux B3aUMOCBS3b. Juarpamma
«CHEKTPAIBHBIM KJIACC — CBETHUMOCTBY.
3BE3apI  IABHOM  IOCJIENOBATEIILHOCTH.
3aBUCHMOCTb «Macca — CBETHMMOCTBY MJIS

3BE3/1 TJIABHOM IOCIEI0BATEILHOCTH

8.6

#H##Par##HBuyTpeHnHee  cTpoeHHE  3BE3L.
CoBpemMeHHbIE MIPEICTABIICHUS 0
NPOUCXOXAeHUN U HBomonuu ConHna |

3BE3. DTarbl KU3HU 3BE3 1T

8.7

Mineunsii  Ilyte — Hama [‘amakrtuxa.
CnupanpHas crpykrypa  [amaktukwy,
pacupeneneHne 3BE3N, Trasza W [BUIH.
[Monoxenne wu nBwxkenue ConHuoa B
lamaktuke. Ilmockas u  cdepuueckas

noacucTeMsl I'amakTuku

8.8

Tuner ramaxktuk. PanguorajakTuku U

KBa3apsl. YEpHBIE ABIPHI B SAPAX TATAKTHK

8.9

Bcenennas. Pacmmmpenune  BceneHHOM.
3akon XaObna. Pazberanme ramsakTHK.
Bospact u pamuyc BceneHHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PenmukToBoe n3itydeHue

8.10

MacmirabHass ~ cTpykrypa  BcenenHoii.
Meraranaktuka. Hepeménnble npoOiaembl

aCTpOHOMUU




