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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHMsI OCHOBHOHM 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabouyeil MmporpaMMbl BOCIHTAHHS H
KOHIIENINK TpernojaBaHus yueOHoro mnpeamera «dusnka» B o0pa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOy4eHHH UX (pu3NKe Ha 0230BOM ypPOBHE Ha OCHOBE CUCTEMHO-ACSITEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pEaM3alluU MEXKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PM3HKK Ha 0a30BOM YPOBHE, B TOM
YHUCIe MPEIMETHBIE Pe3yIbTaThl 110 ToAaM 00Oy4eHHs;
e cojepxkaHue yueOHoro npenmera «Dusnkay mo rogam oOydeHus.

®du3rka Kak Hayka O HauboJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB W SBIICHHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUs! HOBBIX MAaTe€pUajloB C 3aJlaHHBIMU CBOMCTBAMU WM APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca Qusuku s ypOBHS CpeAHEro ooOImero ooOpa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DUM3UKU pPean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIMHEHBI B OOIIMA CIMHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm sToM oOecreynBaeTCs  OBJIAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacyE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSL 33/l1a4yd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nesoB. /[ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOTo Ipolrecca 0a30BbIii ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHoe 00OpYyJOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECNEeYMBaeT ITOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

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

e (opmMupoBaHHE HHTEpPECA U CTPEMIICHHUS O0YJArOIIUXCSI K HAYYHOMY M3y4EHUIO
MPUPOIBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e Pa3BUTHE MPEACTABJICHWA O HAYYHOM METOJE TMO3HaHUS U (POPMUPOBAHUE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa H3yYCHHS OCHOB
CTPOEHHUS MaTepuH U PyHIaMCHTAIIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue yMeHUN OOBICHATH SIBJICHHUS C HCIOJIb30BAaHUEM (PU3NUYECKUX
3HAHWH W HAYYHBIX JIOKA3aTEIbCTB;

e (opmMupoBaHue TmpeACTaBICHUN O ponw (HU3UKK JUIST Pa3BUTHSA JIPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne dTUX Telield 00ecreunBaeTCsl peleHneM CISAYIOMUX 3a1ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha YPOBHE CPEIHETO O0Iero oOpa30BaHuUs:



npuoOpeTeHrne CUCTEMBI 3HAHUN 00 O0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUAX, BKJIIOYAas  MEXaHHKy, MOJIEKYJSIpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;
(opMHUpOBaHNE YMEHUN NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(¢u3nYeCKUX SBICHUNA B IPUPOJE U Ui NMPUHATHS NPAKTHUECKUX PELICHUI B
MMOBCEHEBHOM JKHU3HMU;
OCBOEHHE CIIOCOOOB PEIICHU Pa3IMYHbIX 33/1a4 C SIBHO 33JJaHHOMN (hPHU3UUECKO
MOJIEJIbIO, 3a]1a4, [T0/IPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3AaHNE (PU3NUECKON
MOJIEJIH, aJIEeKBATHOM yCIIOBUSAM 3aJauH;
NOHMMaHHE (PU3UYECKUX OCHOB M MPHUHIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX IPOILIECCOB, MX BIUSHUS HAa OKPYKAIOIIYIO
cpeny;
OBJIQZICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUSA M IPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHallM3a W MHTEpPHpeTauud HH(pOpMaluH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;
CO3JaHUE YCIOBUM JUIsl pPa3BUTHUA YMEHUU TPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus orBojauTcs 136 gacos: B 10 kiacce — 68 yacos (2 4aca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H

MPAKTHYECKUX paboOT SBJISETCS PEKOMCHIOBAHHBIM, YUYHUTENh JCJIaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX PAOOT H OMNBITOB C YYETOM WHIMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHUSA

10 KITIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

@usnka — Hayka O mnpupone. HayuHbie MeTONBI NMO3HAHUS OKPYKAOLIETO

mupa. Ponp sKcnepuMeHTa W TEOpUM B IIpollecCe TMO3HAHUS MPUPOIBL.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIporieccoB. HaydHbie TUIOTE3HI.

dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto Gu3MKKM B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI

MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu
AHanoroBele W 1HU(PPOBBIE HN3MEPUTENbHBIC MPUOOPHI, KOMITBIOTEPHBIE

JaTUHUKH.



Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepuaJbHOW TOUYKHM, MX TMPOEKIMU Ha OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSAMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaieHUSI.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C ITIOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora oOparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeobpazoBanue NBMKEHUMN C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUS.

Hamnpagpienue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yueHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYyTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yyenune nBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeii  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUIl MaTepUAIIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.



3akoH BcemupHoro TtAroteHus. Cuma TspkecTd. IlepBas kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKkoibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsoi

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3axkonbl coxpanenus 6 MexanHuke

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NmnynbC CUlbl 1 U3MEHEHHWE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

IToreHumanbHas DHEPrusl. IToreHumnanbpHas DHEPrus YIPYTO
nedhopmupoBaHHOr  mpykuHbL.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loreHmuanpHBIE W HEMNOTSHIIUMANIbHBIC  CHIJIBL CBsizb  paboOTHI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIIMATBHON YHEPTUN B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXAHUYECKOW IHEPTHUH
TeJia Ha MIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aUMOJCUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW SHEPrMU TEIUJIOBOTO JBWXKEHMsA vactull rasza. Illkama
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lanbpToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM
BemecTBa. ['paduueckoe mpencTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEepPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHSS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K Hu3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1iecCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.



Tema 3. Acpecammusie cocmoanusn eeuyecmea. Dazoswvle nepexoonl

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue n kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIM mnap. YaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miaBieHus. Cyoaumanus.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAITIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsaoB. [IpoBOAHMKM, OUANIEKTPUKU W TMOJYNPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IEKTPUUYECKUI 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYIIEPIO3ULIAN DIIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
MOTCHIUANIOB. [IpOBOAHMKM © JOMIJNEKTPUKA B BJIEKTPOCTATUYECKOM  IIOJIE.
JnanexTpruyueckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
IEKTPOMETP, DJIEKTPOCTATHUUECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII IEMCTBUS JIEKTPOMETPA.

B3aumopercTBre HaANEKTPU30BAaHHBIX TEI.



DIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEll.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKast 3auTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

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

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HNctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBICHUE. Y IEIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, TAPAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsg CUJIa M BHYTPEHHEE COINPOTUBIICEHHE HCTOYHUKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIllaBax  AJIEKTPOJMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DNeKTpUUeCKU TOK B Tra3zax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepeHne Cuiibl TOKa U HaIPsHKCHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAH TIOTIEPEYHOr0 CEUYCHUSI U MaTepHrala.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsmoe w3MepeHue SIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.



3aBUCUMOCTb COPOTUBIIEHNS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HabGmronenue snekrposnusa.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs €
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NMPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHE B XKUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS UCCOLMAIMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHUN C HCIOJIL30BAaHUEM MEXaHU3MOB,
y4€T TpeHUsi B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
IOJIy4EHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEepUaJoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AIIEKTPOHArpEeBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATTbBAHUKA.



11 KIIACC
Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe nose. IneKmpomazHUMHAs UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexktop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3uuuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUN MarHuTHON
WHIYKIUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarnutHoe T10J€ TNPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ Monyib U HalpaBieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTPOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIas Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apanes.

BuxpeBoe anekTpuuecKoe IoJie. OJEKTPOABWXKYLIAs CHJIA WHIYKUUN B
IIPOBOJHUKE, IBUKYILIEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIHOHHAS [1E€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMy4YKa MarHUTHBIM TMOJIEM.

JIuHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOW UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOI'O MOTOKA.

SIBneHne cCaMOMHIYKIIUH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yyeHne MarHuTHOTO IOJIS1 KaTYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOAEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
["apMmonnyeckue konedanus. [lepmoa, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
kosneOanus. Pezonanc. BoiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOJICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE INPHUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenne pe3onanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3sonanc mnpu mnocienoBaTeNIbHOM COEAMHEHWUM PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.



HccnenoBaHue MEPEMEHHOrO TOKAa B LENM U3 IOCIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE 6OIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHuss W JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3IYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTeppepeHus. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLIMIIBI paAHOCBS3H U TelEeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHHUUecKue yCTPOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

Habmoienue otpaskeHus U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSIpU3aIs, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBeta. CroxxHbIil coctaB Oenoro cBera. LIBer.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHUE W ONTUYEcKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHuil B



coOMparOIIMUX U pacceuBaroluX JuH3ax. PopMynia TOHKON JUH3bI. Y BEJIUYEHUE,
JaBAEMO€ JIMH30MH.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTtepdepeninuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBAa M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm cBera.

HaGmronenue nudpakiuu ceera.

HaGmronenne nucnepcuu cBera.

[TosydueHue ciekTpa ¢ MOMOIIbI IPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

M3mepeHune rnokasaTessi peJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB N300paKeHU B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICIIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MTOKOS.



Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUN POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOTO YpPOBHSA JHEPruu Ha Jpyroi. Bumbl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAaIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OTkpbiTHE TIpOTOHA U HeWTpoHa. Hykmonnas moxens sapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HyKJIOHOB B sifpe. SaepHble cuiibl. Jlegekt Maccsl sapa.

Snepneie peakuuu. /lenenue u cuHTe3 A€Ep.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

®dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé&3nmHoro nHeba. Co3Be3nus, sSpKue 3BE3MbI, IJIAHETHI, UX BHIMMOC
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IMOCJIEI0BATEIBLHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBasapsl. UEpHBIE OBIPBI B SApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuuecxue nabnooenus



HaOnronenuss HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (UINYECKONM KapTUHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MAaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOAO00US TPEyroJIbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NWHUAM DJEKTPOIIEpenady, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHUE >KHU3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IMPOIIECCE PeaIM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUYECKMX T'YMAaHHCTHUYCCKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpEcaxX TPa)KIaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3alIiy;

yYMEHUE B3aMMOJICHCTBOBATH C COITMATLHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBCHHBIM CHMBOJIaM, JTOCTIKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ACTETUKY HAyYHOT'O TBOPYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpeC K pa3inu4HbIM cdepaM MpodheCCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIe CBSA3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTU
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HaHUE TIJI00aIBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAHUH M0 (PU3UKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATH HPOEKTHYI0O U HUCCIIEJOBATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble jornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1N JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BIIAJICTh HABBIKAMU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;



BIAJCTh BHAAMH JCATEIBHOCTH TI0 TMOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 ¥ TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTh (hU3uKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEILHOM
NEATEITLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTEPHATHBHBIE PEIICHUS.
Pabora c nndopmanmueii:

BJIAJICTh HABBIKAMHU TOJy4YeHUs] UHPOpMaAIUU (HU3HUECKOTO COICPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB H (HOpM
MPE/ICTABIICHUS,;

OIICHUBATh JOCTOBEPHOCTHh HMHPOPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPEeCypcocOepexeHusi, TMPaBOBbIX M OJTUYECKHUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

OCYUIECTBJISAThH OOLIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM AESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboThI;



BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBUI C y4€TOM OOIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA MO €€ IOCTMIKEHMIO: COCTaBJIATh IUJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBL,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE e CTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, YMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTh KOPPEKTHBBI B ICATCIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAaHUI;

WCITIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYaIlid, BHIOOpA BEPHOTO
pelieHus;

YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeTbHOCTH;



NPUHUMATD €051, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3E€ pEe3yJIbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B mponecce NOCTHKEHHs JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IPOTrPaMMBI
no (QusMKe A7 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLIECHCTBYETCS HMOLMOHAIBHBIN WUHTEIUIEKT, IIPEANOIArafo U I
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHUSA COOCTBEHHOW 3MOLIMOHANIBHOU cepbl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHULIHMATHBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOUIEHMsS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI
K xonnmy o0yuenuss B 10 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

— JIEMOHCTPHUpPOBATh HAa MpPUMEpPax pPOJb U MeCTO (PU3MKKM B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

— YYUTBIBaTh TpPaHUIBl TMPUMEHEHUS M3YYCHHBIX (PU3HMYECKUX  MOJIEJCH:
MaTepuaibHas TOYKa, WHEpPIHAbHAs CHCTeMa OTCuéra, aOCOJIOTHO TBEPIOE
TEJIO, UACAIIbHBIN ra3, MOAEIU CTPOEHUS Ta30B, KUIKOCTEH W TBEPABIX TEI,
TOYEUYHBIHN SJIEKTPUUCCKUN 3aps]l TP pelieHuU HU3NIECKUX 3a/1a4;

— pacno3HaBaTh (PU3MYECKUE SBJICHUS (MPOIECChI) U OOBSICHATH MUX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BELIECTBA U
DNEKTPOAMHAMUKHU: PABHOMEPHOE M  PAaBHOYCKOPEHHOE MPSAMOJMHEUHOE
JBUKEHHE, CBOOOJHOE TMaJeHHe TeN, ABIKEHHE MO OKPYKHOCTH, HHEpLus,
B3aumozeiicteue Ten, auddys3us, OpOyHOBCKOE JBHKEHUE, CTPOCHHE
KUAKOCTEHM U TBEPABIX TeN, H3MEHEHHuEe o0bEMa Tel MNpu HarpeBaHUU
(OXJaXXJI€HUH), TEIMJIOBOE PABHOBECHE, MCIIAPEHUE, KOHJIEHCAlUs, TUIaBJICHHE,



KpUCTaJUIM3alUsA, KUIEHUE, BJIAXXHOCTh BO3/AYyXa, MOBBIIIEHUE JaBJICHUS ra3a
IpU €ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXIy NapamMeTpaMmu
COCTOSIHUA ra3a B H30MPOLECCaX, AJIEKTPU3aLUs TeJl, B3AUMOJEHCTBUE 3apsI0B;
ONKCHIBATh MEXAHMYECKOE JBUKEHHE, HCHOIb3Ys (U3NUECKHE BEIMYUHBL:
KOOpJIMHATA, IyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETHYECKasi SHEPIUs, IOTEHIMAIbHAS SHEPIUs, MEXaHUYeCKast
pabora, MexaHM4YecKass MOIIHOCTh; IMPU OINHCAHUM IPABUIBHO TPAKTOBATh
(¢u3nyeCKUi CMBICI HUCIHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€AMHMUIIBI,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOWMCTBA TE€JA M TEIJIOBBIE SBJICHMS,
UCIIONIb3Yysl (DU3MYECKUE BEJIHMYMHBL: JABJIEHUE Tra3za, TEeMIEeparypa, CpPeIHss
KMHETHYECKas DHEPIHUs Xa0TUYECKOIO JIBUKEHUS MOJIEKYII,
CPEIHEKBAJpAaTHUUHAsl CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabora Traza, KOIPOUIIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATENS; TPU OMNMCAHUU TMPABUJIBHO TPAKTOBaTh (DUIUUYECKUN CMBICT
UCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHHUS W €IWHHUIIbI, HAXOAHUTH (DOpPMYJIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIUUUHAM;
ONKCHIBATh M3YYEHHBIC 3JIEKTPUUYECKHUE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJICHHUS (MPOLIECChI), MCHOJB3Yd (PU3NYECKHE BEJIMYMHBL: DJIEKTPUYECKHIA
3apsl, DJIEKTPUUECKOE TM0Je, HaNpsKEHHOCTh IMOJSI, MOTEHUHUal, Pa3HOCTb
NOTEHUUANOB; MPU ONUCAHUM MPaBWJIBHO TPAKTOBAaTh (U3NYECKUN CMBICHT
UCIOJIb3YEMBIX BEJIWYUH, UX O00O3HAUYEHHUS U €IMHUIIbI; YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOLIHUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU BEIMUNHAMUY;
aHANM3UPOBaTh (PU3MUECKUE MPOLECChl M SIBICHUS, HCHOJB3Ys (DU3nYecKue
3aKOHBl W MPUHIUIBL: 3aKOH BcemupHoro tsrotenust, |, Il u Il 3akoHbI
Hpl0TOHA, 3aKOH COXpaHEHHsS MEXAHWYECKOW HHEPIrHH, 3aKOH COXPAHECHMS
UMITyJIbCA,  NPUHLMIN  CYNEPHO3ULUMU  CWJI, [PHHIMI  PaBHOIPABHUS
UHEPIUANbHBIX CUCTEM  OTCYETA, MOJEKYISPHO-KMHETHUYECKYI0 TEOPHUIO
CTPOEHHUS BEILIECTBA, ra30Bble 3aKOHBI, CBSI3b CPEJHEN KMHETHUECKOW SHEpruu
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypol, MEpBbIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JEKTPUYECKOTo 3apsaa, 3akoH Kysona,
IIPU 3TOM Pa3MyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPKEHHE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIUIIBI ACHCTBUS MalllUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX OE30MACHOTO  HCIIOJIBb30BAHUA B
MMOBCEIHEBHOM KU3HH;

BBIMIOJHATh OKCIEPUMEHTHl MO0 HCCIEAOBAHWIO (UBNYECKUX SBICHUM H
IIPOLIECCOB C HCIIOIB30BAHUEM INPSIMBIX M KOCBEHHBIX HW3MEPEHMU, IIPU ITOM



dbopmynupoBaTh MpodOIeMy/3amady W THUIOTE3y YYEOHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IPEUIONKEHHOTO 00OpYIOBAHMS, MPOBOJUTH OIBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MpPSIMbIE M KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYUH, MPU
3TOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U UCIOJIb30BaTh U3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCHMOCTH  MEXITy  (U3MYECKUMH  BEIMYHMHAMH  C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GukcHpoBaTh pe3ysbTaThl MOTYYEHHOM 3aBHCHUMOCTH (PU3NYECKUX BEJINYHMH B
BUJI€ TaOnMIl U rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;
cobJroaTh MpaBuia OE30MACHOTO TPyAa NpHU MPOBEICHUM HCCIEIOBAHUM B
paMKax y4eOHOro 3KCHEpHMEHTa, y4eOHO-UCCIIENOBATENbCKOM U MPOEKTHON
JESTEIBHOCTH C MCIIOJIb30BAHUEM U3MEPUTENBbHBIX YCTPOHCTB U 1a00paTOPHOTO
000opy10BaHUS;

pemarh pacu€THbIE 3a/1a4U C SIBHO 33JaHHON (PU3MYECKON MOJAEIBIO, UCTIONIb3YSI
¢u3nUecKue 3aKOHbl M TPUHLMIBI, HAa OCHOBE aHalu3a YCJIOBHUS 3aJauu
BBIOMPATHh (PU3HUECKYIO MOJIEIIb, BBIIEIATH (DU3NUECKUE BEIMUMHBI U (POPMYJIBI,
HEoOXOUMbIe Ui €€ pellleHus, IPOBOAUTh PACUETHI U OLICHUBATh PEaIbHOCTh
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peliaTh Ka4yeCTBEHHBIE 3a/1aYd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPECUUBYIO
LEMOYKY pacCyXICHH C OMOpPOM Ha WM3Yy4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3nYecKue ABIICHUS,

UCIOJIb30BaTh MPH PELICHUH YYEOHBIX 3a7lad COBPEMEHHbIE MH(OPMaLMOHHbIE
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMH U NTPEACTaBICHUS
y4eOHOH W Hay4YHO-NOMYJSIPHOM WH(OpMAaIUHU, MOJYYEHHOH M3 Pa3Iu4HbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOTydaeMyto HHPOPMAIIHIO;
IPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOLIECCOB OKPYXKAIOIIEr0o MHUpPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3HUKE B MOBCEAHEBHOW KU3HU IS
oOecrieyeHusi 0€30MaCHOCTU MPHU O0OpallleHuU ¢ NpUOOpaMH U TEXHUYECKUMHU
yCcTpocTBaMM, Il  COXpPAaHEHHUS  370pPOBbsi U COOJIOACHHS  HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyMIe C BBIIOJHEHUEM pPAa3JIHYHBIX COIUAIBHBIX POJIEH,
IUIAaHUPOBATH PabOTy TPYNIbI, PAalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBAaTh  JACSITEIbHOCTh B  HECTAHAAPTHBIX CUTYyallUAX, aJeKBAaTHO
OLICHMBAaTh BKJAJ KaXJOr0 W3 YYaCTHHKOB TPYyHNNbl B  pEILICHHUE
paccMaTpUBaEeMOM POOIIEMBI.



K xonny oOydenuss B 11 kuacce mpenMeTHbIE Pe3ysbTaTbl HA 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

— JIEMOHCTPHUPOBATh Ha NpUMEpax poiib U MecTo (PU3uMKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHM, B MPAaKTUYECKON AESITEIBbHOCTU JIOJCH, LIETOCTHOCTh U €IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

— YUYUTHIBaTh TPAHUIIBI TPUMEHEHUS U3YUYECHHBIX (DU3MUECKUX MOJIEIeH: TOUeUHBIN
AIEKTPUYECKHUI 3apsijl, Iy CBETa, TOUEUHbIA UCTOYHUK CBETA, SIACPHAS] MOJEIb
aToMa, HyKJIOHHAsi MOJIEJIb aTOMHOTIO sJIpa IPH pelIeHUH (PU3HYECKHUX 3a/1a4;

— pacno3HaBaTh (U3MYECKUE SIBICHHUS (TPOLIECChl) U OOBACHATH MUX HAa OCHOBE
3aKOHOB  DJJIGKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKHU:  BlIEKTpUYecKas
IIPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JACHCTBUS TOKa,
B3aMMOJICCTBE  MAarHuUTOB, JJEKTPOMAarHUTHas  WHAYKOUS, JIEWCTBHE
MarHUTHOrO TMOJs Ha TNPOBOAHUK C TOKOM M JIBIKYIIMICS 3apsf,
AJIIEKTPOMArHUTHBIE KOJIEOAHUS WM BOJIHBI, NPSIMOJIMHEWHOE PACHpOCTPaHEHHUE
CBETa, OTpakKeHUE, MpeIoMIIeHHE, MHTepdepeHINs, AUPpaKLUs U MOJSIpU3aLns
CBeTa, AUCHEpCHus cBera, poTodekTpuaeckuii 3hdext (potoaddekT), cBeToBOEC
JABJIEHUWE, BO3HUKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIlMOAKTUBHOCTb;

— ONKCHIBaTh HU3YyYEHHbIE CBOWCTBAa BeUIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE,  AJEKTPUYECKYI0  IMPOBOJUMOCTb  pA3JIMYHBIX  Cpel) H
AJIEKTPOMAarHUTHBIE ABJIEHUS (IIPOLECCHI), UCTOb3YsI (PU3NUECKHUE BEITUYMHBI:
IIEKTPUYECKUI 3apsill, CHJIa TOKA, SJIEKTPUUYECKOE HAIIPSIKEHUE, FIEKTPUIECKOE
CONMPOTHUBJIEHUE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIIAs cuja, paboTa ToKa,
WHIYKIUS MarHUTHOrO mouisl, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTb
KATyLIKH, SHEPTUs 3JEKTPUYECKOIO U MArHUTHOIO IOJIEW, MEPUOJ U YacTOTa
Kosie0aHul B KoyeOaTeNbHOM KOHTYpe, 3apsA]l W CHiIa TOKa B IIpoLEecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUW, (OKYCHOE paCCTOSTHUE H
ONTHUYECKasl CWJIa JIMH3bI, PU OMUCAHUU NPABWIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCHOJb3YEMbIX BEIUYHH, UX OOO3HAYEHUS M EIUHUIbI, YKa3bIBaTb
(dbopMyIibl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIWYUHY C JIPYTHUMH
BEJIMYMHAMU;

— OINKCHIBATh HW3YYEHHbIE KBAHTOBBIE SIBJICHUS M TMPOLECCHI, HCIOIb3YS
bu3nUecKue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrusi U HUMITYJIbC (OTOHA, MEpUOA Moiypacnaaa, dHEprus
CBSI3M AaTOMHBIX SIep, NPU OMHCAHUU MPABWIBHO TPAKTOBAaTh (DHU3HUECKUI
CMBICT HUCHOJB3YeMbIX BEIMYMH, WX OOO3HAUEHHS] M E€IAMHUIIBI, YKa3bIBaTh
(GopMyJibl, CBA3BIBAIOIIME JAHHYI (U3HYECKYH0 BEJIWYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUYECHUE (PU3NUECKON BEJTUYMHBI,



— aHaJIM3UPOBaTh (U3MUYECKUE MPOLECCHl W SIBICHUS, UCHOIB3YS (PU3NUECKUE
3aKOHBl W MNPUHUUIBL: 3akoH Owma, 3aKOHbl IOCJIEJOBATENBHOTO H
NapaJyIeIbHOTO COEJUHEHUs MPOBOJHUKOB, 3akoH JDxoymsa—JleHna, 3akoH
AIIEKTPOMATrHUTHOM WHIYKUWH, 3aKOH HPSIMOJUMHENHOIO PpPaclpOCTPaHECHHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETA, YpPaBHEHHE
OnHmrelHa 111 GoTodpdekTa, 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUs DJIIEKTPUYECKOrO 3apsla, 3aKOH COXPaHEHHUS
MacCOBOT'0 Yucia, NOCTynarsl bopa, 3aK0H paguoakTUBHOIO pacnaja, Ipu 3TOM
pasznuyaTh  CIOBECHYIO (OPMYJIMpPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIp@XEHHUE U yCIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH;

— OIPEACIIATHh HAIPABJIEHUE BEKTOPAa MHAYKIIMM MarHUTHOIO IOJISI IPOBOJAHUKA C
TOKOM, CWJIbI AMIIepa u cuiibl JIopeHna;

— CTPOUTH U ONUCHIBATh U300paKE€HUE, CO3/1aBAEMOE IUNIOCKUM 3€pKaJIOM, TOHKOU
JINH30M;

— BBINOJHATh 3KCHEPUMEHTBHl MO MCCIEI0BAHUIO (PU3UYECKUX SABICHUA U
IIPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX MU3MEPEHUW: NPH ITOM
dopMynupoBarh mpodieMy/3afadyy W TUIOTE3y YYEOHOro 3SKCIEpUMEHTA,
coOupaTh YCTAaHOBKY M3 NPEMAJIOKEHHOTO 000PYJOBaHMsI, MPOBOJUTH OMNBIT U
bopMyIUpOBaThH BHIBOBI,

— OCYILECTBIIATh MPSIMbIE U KOCBEHHBbIE M3MEPEHMS (DU3NYECKUX BEIIMYUH, MPHU
TOM BbIOMpATh ONTUMAJIbHBIM CIOCOO M3MEPEHUS M UCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

— HCCJEeI0BaTh 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yNbTAThI
MOJIY4YeHHOW 3aBUCUMOCTH (DU3NYECKUX BEJIIMYMH B BUAE TAONHI] U TpauKoOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

— co0Jro/1aTh MpaBwia OE30MacHOTO TpyJda MpHU MPOBEICHUM HCCICIOBAHUM B
paMKax ydeOHOro H3KCIEpUMEHTa, y4eOHO-UCCIIEeI0BATENbCKOW U MPOEKTHON
JIESITEIBHOCTH C MCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPONCTB U 1a00paTOPHOTO
000pyI0BaHUS;

— pemaTh pacy€THbIC 33J]a4M C SIBHO 33JIaHHON (PU3NYECKON MOJEINbIO, UCTIONb3YS
dbu3nueckue 3aKOHbl M TPUHIIMIIBI, HAa OCHOBE aHalu3a YCJIOBHUS 3aJauu
BBIOMPATHh (PU3HUECKYIO MOJIEIIb, BBICIATH (DU3NUYECKUE BEIMUMHBI U (POPMYIIBI,
HEOOXOUMbIE Ui €€ pelleHus, MPOBOJUTH PACUETHl U OLICHUBATH PEAIbHOCTD
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEJINUNHBI;

— pelaTth KayeCTBEHHbIE 33Jauyu: BBICTpauBaTh JIOTUYECKH HENPOTHBOPEUUBYIO
LENOYKY pacCyXKIEHUN C ONOpOil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sBICHUS,



— WCIIOJIb30BATh MPHU PELICHUHN YYeOHBIX 3a/lady COBpEMEHHbIE MH(OPMAIIMOHHBIE
TE€XHOJIOTUH JIJISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNUN U NMPEACTABICHUS
y4eOHOH M Hay4YHO-NOIYJSIPHOM WH(OpPMalUH, MOJYYEHHOH M3 Pa3Iu4HbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

— OOBACHATh NPUHIUIBI AEUCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTth yCIOBHs UX O€30M1aCHOTO MCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

— MPUBOJUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

— HCMOJIb30BATh TEOPETUUECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM >KM3HU IS
oOecrieyeHusi 0€30MACHOCTU MPHU OOpalllEeHUU ¢ NpUOOPAMH U TEXHUYECKUMU
ycTpoiicTBamMM, Il  COXpPaHEHHUsS  370pOBbsl U COOJIOACHHUS  HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeJIE;

— pabotarb B TIpyNI€ C BBIIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH PalOTy TPYIIIbI, PALMOHAIBHO PACIPEAENATh OOA3aHHOCTH H
IUIAHUPOBATHh ~ JEATENBHOCTh B  HECTAHAAPTHBIX CUTyalUsX, aJeKBaTHO
OLICHMBATh  BKJAJ  KaXJIOr0 M3 YYaCTHUKOB TIpyHIbl B  pEIICHUE
paccMaTpuBaeMoil mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/l IporpaMMbI Beero Kognpo.m;nme H%aKanecKne 06pazoBaTebHbIe
padoTbI padoTbI pecypebl
Pazgea 1. DUSUKA U METObI HAYYHOI'O ITO3HAHUA
bubnunorexa LIOK
11 ®u3uKa 1 METOAbl HAYYHOI'O O3HAHUS 2 https://m.eds0o.ru/7fA10f72
Htoro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemaruxa S https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.2 unamuka ! https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edso0.ru/Tf410f72
Hroro no pazueny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOPUU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
e OCHOBEI TepMOMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 bubmmoreka HOK
' TEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubnunorexa LIOK
4.1 JmeKTpoCcTaTHKa 10 1 https://m.edso0.ru/7f41bf72
4.2 ITocTOsTHHBIN dIIEKTpUYECKUN TOK. TOKHU B 12 1 1 bubmuoreka [IOK
' pPa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4



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

11 KJIACC

KounuecTBo yacos JJIeKTPOHHBIE
Neqyn AMMEHOBAHMUE Pa3NeI0B U TeM Konrpoubusie Ilpakrnyeckne (Uudposeie)
NporpamMMbl Bcero paGoThI padoThI o0pazoBaTelbHbIE
pecypcsbl
Paznea 1. JIEKTPOJIUHAMMUKA
11 MaruuTHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
HToro no pazueny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 M 5 1 bubnuorexa [JOK
: €XaHMYECKUE U JICKTPOMArHUTHBIC BOJTHBI htts://m.eds00.ru/7f41c97¢
2.3 | Onmuxa 10 3 Eggs?ﬁr%?:ci%ggﬁfmg?c
Htoro no pazneny 24
Pazgen 3. OCHOBBI CIIEHIMAJIbHON TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnuoteka [JOK
OTHOCUTEIbHOCTH https://m.edso0.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 5 . 6 bubnuotexa [JOK
' JICMCHTBI KBAHTOBOH OTITHKH https://m.edso0.ru/7f41c97c
bu6nmnoreka [{OK
4.2 Crpoenue aToma 4 http63://r(7)1.eedsogrou/7f4lc97c
bubnuorex K
43 Atomnoe a1po 5 Pt 600 WTHA160TC
Hroro no pazgeny 15
Pa3znea 5. 9JIEMEHTbBI ACTPOHOMMWU U ACTPO®PU3UKHN
5.1 DNeMEeHTHI aCTPOHOMUU U aCTPODU3UKH 7 1 Egggﬁﬁf:&géﬁgﬁf 11c97¢
Hroro mo pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1 \ O06o0maromee MOBTOPECHHE 4 https://m.edso00.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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