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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHHI K pe3yibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuérom ¢enepanbHOl pabodyeil MmporpaMMbl BOCHHUTAHMS U
KOHIIENIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa oOyyaromuxcs 10-11 kmaccoB npu
oOy4eHHH UX (PU3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaK)K€ YYHTHIBAET HEOOXOJUMOCTH peaTH3ali MEKIPEIMETHBIX
CBs3€ll (PM3MKM C E€CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TpeaMmeTamu. B Heit
OTIPEJICIISIIOTCS OCHOBHBIC 1EIM M3y4eHMs] (PU3UKU Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTalpeMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nka» 1o rogam oOy4eHHs..

du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPUPOJbBI, BBICTyHas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyskaromeMm mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHUEH, OHOJIOTHEH,
dbusmyeckoir reorpaduerd W acTpoHoMmmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeNesseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIM B c(epe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yuyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcs, B (popMUpOBaHHE YMEHUN NPUMEHATH
Hay4YHBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUH UMY YY€OHBIX UCCIEIOBAHUM.

B ocHOBYy Kkypca (usmku uisi YpOBHSI CpelHero ooOmiero oOpa3oBaHUs
NOJIOKEH PAN UAEH, KOTOpPbIE MOYKHO paccMarpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HMKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Mmarepuan Kypca (U3UKU
o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIECTBE U
TnoJie.

Hoes eymanumapuzayuu. E€ peanuzauus MOpeANoOjaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercsi TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX OJKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKKe OOCYKICHHS
po0JIeM paloOHAIBLHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHUYECKOM 0€30MMacHOCTH.

Crep:KHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUECKuEe TeopuH ((POpMHUpOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOCHUSI (PU3NUECKON TEOPUH, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, JUIA OINHUCAHUS ©CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3allid KCIEPUMEHTAIBHOU AESITENIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHSI Kypca GU3HMKM — 93TO HKCIOJIB30BAHME CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpbIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUK CIIMCOK YUYCHHYECKHUX
MpaKTUYECKUX padoT. BrifenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAMMBIX NS KOHTPOJSI ¥ OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
0o0pa3oBaTEIBLHOIO TMpoIEecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera ¢u3uku. Ilpm >ToM oOecrmednBaeTcs  OBJIAJICHHE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIOBAHUS
3aBHCHUMOCTEH (PHU3UYECKMX BEIMYUH W TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
IPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yHIENSETCSs PEIICHUIO PAcCUYE€THBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SIBHO
3aJaHHON (PU3MUECKON MOJIEIIbIO, TIO3BOJISIONINE IPUMEHATh U3YUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTCKaHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUEeCKOl MoJenu sl CUTyallMu TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIETO 00pa30BaHUs JOJIKEH U3ydaThCs B YCIOBUSIX
MpeIMETHOrO0 KaOuHeTa (M3WKW WM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (U3MKHU NOKHO OBITH
HeoOXoauMoe JiabopaTopHOe OOOpYJIOBaHHWE [IJIsi BBIMOJHEHHUS YKa3aHHBIX B
nmporpaMme 1o (pU3NKEe YUCHUYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX IEMOHCTPAMA IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OJMIUPHUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHHUECKHUX TMPAKTUYECKUX pPadoT
dbopMupyeTCcs B BUJE TEMaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUHU SBIISFOTCSI:

e (QopmMupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIMUXCAd K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaJIBHBIX W TBOPYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBIEHUA C HCIOJIH30BAHUEM
(bu3MYecKUX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poM (PU3MKHM JJIs Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1eneld 00ecrneunBaeTcsl pelieHneM CIIeAyIomnX 3a1ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTEeMBl  3HaHMM 00  o0mmx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHHe yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUA  JUIS
oObsicCHeHUs (PU3MYECKUX SBJICHUNW B TMPUPOAEC W A TNPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEHIECHUS pPA3IUYHbIX 33Jad C SBHO 3aJaHHOU
busnyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue pU3NIECKorl MOJIEIH, aIeKBATHON YCIIOBUAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlU3a W WHTEpIpeTaluu HHQPOpMAIIuH,
OIPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 vyacoB (2 yaca B He/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb JaOOpaTOPHBIX W
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
MPOBEJEHUS J1a0OpPAaTOPHBIX pPabOT U OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOILIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUHM B IPOLECCE I03HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (U3MUYECKUX SBIEHUN MU mpoueccoB. HayuHble runotessl.
dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTE€pUajJbHONW TOYKH, MX IMPOEKIMM Ha OCU CHUCTEMBI KOOPIAWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHMUS.

KpuBoimHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepuasbHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocth. [lepron u yacrora oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIOMETP,
JIBU>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMBl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBHKCHUSL.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuKeHUs Tena, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpapienue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJbIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH Hbr0TOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoJibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU Te€Ja B AKUJIKOCTH WIIU ra3e.

[TocTynarenpHO€E U BpalaTeIbHOE BUKEHHUE a0COIIOTHO TBEPAOTO TeENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcHu BpamieHus. I[lnedo cunbl. YcinoBus
paBHOBECUS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIliu.

HesecomocTs. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiuH.

HccnenoBanne yclioBHM PAaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbc Cullbl M1 M3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunetnueckas sHepruss MarepuajbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTenunanbHast SHEprusl. [ToTrenumnanbpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManpHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTCHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUYECKOW YHEPTHUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJla Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MoaekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHLl BellecTBa. Monenn CTpOEHHs Ta30B, XUIAKOCTEH U
TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl Moseky. KomnyecTBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HJACaIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEe KWHETHYECKON SHEpPruM TEIIOBOTO JBIKEHUS uactull rasza. [llkama
temneparyp KensBuna. I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH [lanbToHa. M30mpouecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY NABICHUS ra3a HA CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy MapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrO0  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitTue 006 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. KoadduimeHT moie3Horo
nevctBua TteroBo mammubl. [{ukn KapHo u ero kosdduiumeHt mnose3HOro
JNENUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHenue BHyTpEeHHEW SHEpTrun (TeMIiepaTyphl) Tejla Npy TeIIonepeaaye.

OnbIT 1m0 anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenune yaenpHOU TENI0EMKOCTH.

Tema 3. Aecpecammusvie cocmosanus eeuwyecmea. Dazoevle nepexoovl

[TapooOpazoBanue u kKoHaeHcanus. VMcnapenue u kunenue. AOGCONIOTHASA U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiyioB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBiaenue wu
KpUCTaJIM3anus. Y IeapHas TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre ycCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TOJTYyUYEHUsS] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TApOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CnocoObl U3MEpEeHHUs BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenre 0THOCUTENHLHOM BIIaXKHOCTH BO3AYXaA.

Paznen 4. JinekrpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auusi Tea. OJEKTpUYeCcKuid 3apsan. [lBa Bula 3JIEKTPUUYECKUX
3apsanoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPAaHEHMUS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpruyeckoro mnons.  IIpuHnun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosien. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Paborta cun  anekrpocratudeckoro  moiss.  Ilorennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JnsnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, SJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOH/JIEHCATOp, KONMUPOBAJIbHBIN alIapar, CTPyHHbIIA TIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmosannstit 31ekmpuyeckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHMKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OnexkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[1onynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexosa. [1oxynpoBoAHUKOBBIE IPUOOPHI.

ONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DNeKTpuuecKu TOK B Ta3zaxX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelibHble MPUOOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA 1 HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEYEHUsSI U MaTepHraIa.

CMemaHHOe COeTMHEHUE TTPOBOAHUKOB.

[IpssMoe wW3MepeHHne DIEKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEenaHHOrO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHUIIBI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroienue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUbl TEIIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJN, JKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKU, WCIOJIh30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbCa B TEXHHUKE (pakera, BOAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBas TypOWHa, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepPHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpyHHBIN IIPUHTED, DIIEKTPOHArPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMojelCTBHUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnosne. Bekrop marmuTHOM wuHAYKUMH. [IpuHnmm cyneprno3unuu
MAarHuTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JMHUNA MarHUTHOM
WHYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKOUUA. [lOTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3JeKTpUYECKOE TOJie. IDNEKTPOABIKYIIAs CHIa WHIYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

DOHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJEKTPOMArHUThI, BJCKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JluHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszpnesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIM MasATHUK. MaTeMaTUYECKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHHUYECKHUMH WU
AIEKTPOMarHUTHeIMU  KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsX. BoIHYKIEHHbBIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKAa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U MOTPEOIICHUE IIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKUE PUCKHU IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIA WITH
MaTeMaTUYECKUI MasTHHK).



Hab0mroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TMOCIEIOBATENBHOM COEOUHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJibIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne TmEpEeMEHHONO TOKA B LENM W3  IOCIENOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHnus. llepuon. CxopocThb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, Mospu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHHEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBS3U U TeNEBUACHUS. Panqronokanus.

DIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaroNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneo6mtomeecst Teso kak UICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne nuatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
pesioMJIeHUE, MOsIpu3anus, UG paKiys, UHTepHEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

ColOuparomie u pacceuBaroime JuH3bL. ToHkas muH3a. DOKycHOE
pacCcTosIHME W ONTHYECKas cuja TOHKOW iuH3bL. [locTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux jJuH3ax. Dopmyiia TOHKOW JIMH3BI. YBEIUYECHHE,
JTaBaeMoe JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[NIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaTt, NPOEKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsamonuHEHOE pAaCHPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIecKomna.

Hab6monenune naTepdepeniiuu cBera.

HabGmonenne nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHne cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanne CBONCTB U300paKEHHH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cIeNUAIBbHON TEOPUH OTHOCUTEIHLHOCTH

['pannnbl  NPUMEHUMOCTHM  KJacCUYecKoW  MexaHukd.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKOW YaCTHLIBI.

CBs13b Macchl € SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIBl. JDHEPrus
IOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HBI
dboroaddekra. YpapHenue DiHmTerHa 11 pororddexra. «KpacHas rpaHuiiar
dboTorddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckne ycTpoilcTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTumK, coIHEUHas baTapesi, CBETOIUOI.

Llemoncmpayuu

®doto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo ¢hoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIIL.
ILmanerapnas moxpens aroma. Iloctynarel bopa. U3nmyyeHume u moriomieHue
(OTOHOB MpU MEPEXO/I€ aTOMa C OJHOIO YPOBHS 3HEpPrHUM Ha Apyrol. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl ge bpoitnst. KopnyckyisipHO-BOJTHOBOM
Ty alli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuueckne yCTpPOWCTBA W MNPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HaGmronenre 1MHe4aToro cuekrpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydenus. CBoictBa anbda-, Oera-, TraMma-U3ITy4YeHUS.
BrnusiHne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. [‘amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO PacIaia.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT macchl sapa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE aACIIEKThI AEPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YACTHII.

dyHpamMeHTaabHbIe B3auMOJeHCTBUS. EAMHCTBO (hr3nuecKkoil KapTUHBI MUpAa.

TexHu4yeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanre TpEeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHA acTpoHOMMH. [IpHuKiIaiHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3nusi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTh. [crounuk sHeprum CosHUA MU 3BE3J.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacCc —
CBETUMOCTBY». 3BE3Abl TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€311. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]1. DTaNbI )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpo0iaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroiennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUI JJIsl ONIPE/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIO MOTYIIAPUS U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, muranet, Mieanoro Ilytw.

O0o0maromuee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHON M ATHYECKOU chepax AesTeTHbHOCTA YeI0OBEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMuUpoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpPaA, MECTO
(dbu3uYecKol KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJIECHUH O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuH, reorpaduy U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3nMdeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHHWE CHCTEMBI YpPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKUIMU: CMHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCHU KOOPIAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUSI TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIOIIAIN TUIOCKUX (puryp u o0béma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelIbHbIC
JIBUOKEHUS B KMBOM NMPUPOJAE, ONITUUYECKUE SABJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPaTIbHbBIN
aHaIu3.



leoepaghusi:  MarHuTHBIE TIONFOCA 3€MJIM, 3ajJie)Kd MArHUTHBIX DY,
dhoTochEMKA 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocua: NWHUUA DJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLIHOHHAs II€4b, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA alapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUSI yUeOHOro npeaMera «Du3nka» T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEIBHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HaIlpPaBIICHHI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIAHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHONU OpraHU3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHUICKOM rpaXXJaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIESITEbHOCTH YUEHOI0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILLIEHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;



5) TpyA0BOI0 BOCIIMTAHUSA:

MHTEpPEC K pa3IUyHbIM cdepaM NpodhecCHOHAIBHON AESTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3HUKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTHUYECKON KYyJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE ICHCTBUM B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEeJIed YCTOWYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmNbITa ACATEIBHOCTH HKOJOTUYECKOW HAIPAaBICHHOCTH HAa
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3HKKA ~ OCYHIECTBJISATh  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JeITENbHOCTh MHIWBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS
ba3oBble JJornueckue aeicTBus:
CaMOCTOSITeILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHajIn3a MMEIOITUXCS
MaTEepUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH paboTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU NOHATUSMH U METOJAMU
(bu3nUecKoil HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON IEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOro COJepKaHUsl, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [T0O3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B pPa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3y €€ pELIEHUs, HAXOAWTh apryMEHTBhI Ul JI0OKa3aTesIbCTBa
CBOMX YTBEP:K/ICHUH, 3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIECHUs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIAraTh OPUTrMHAIBHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, IOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4eHUs] MHPOpMaluu (U3HMUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alMI0 M HHTEPIpPEeTalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
IPEJICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COOJIIOJIEHHEM TpeOOBaHUU OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPecypcocOepeKeHHsl, TMPABOBBIX W  OITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COAEpXk aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ el CTBHUSI:
OCYIIECTBJIATH OOIIECHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud ¥  CMSATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIWBHAYaJbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJJIEKTUBA;

IPUHAMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacnpenensaTe polM € YYETOM MHEHHW YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMaHIbl B
o0l pe3yJsbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HWJIEW C NO3MLUUU HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISIBIISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW  KaK  OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI pediiekcrun IS OLEHKN CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAIM3E pe3yIbTaToOB
NeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIpPH aHaIu3e pPe3yibTaToB
NeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTMKeHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOTPAMMBI
mo ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS y 0O0yYarommuXxcs
COBEpPIIICHCTBYETCS HMOIIMOHATbHBIN HUHTEJUICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIC, BUCTh HAIPaBIECHUS Pa3BUTHsI COOCTBEHHOW 3MOITMOHAIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IIETH |
yCrnexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE ICHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CTIOCOOHOCTh MOHMMATh AMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICATIbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKUX 3a/1a4;

pacnio3HaBaTh (pU3MYECKUEe SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOECHHS BELIECTBA U



JIEKTPOAVMHAMHUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE I10 OKPYKHOCTH, HWHEpIuS,
B3auMoJielicTBue Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ IPU HAIPEBAHUHM (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHUE, UCIIAPEHHUE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMA, KUIICHUE,
BJIYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHMSL Ta3a B  M30IpoIEeccax,
ANEKTpU3anUs TeJl, B3aUMOACHCTBHE 3apSAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (DU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHUJa,
UMITYJIbC T€J1a, KUHETUYECKAs DHEPTHs], NOTCHUMAIbHAs DHEPrUs, MEXaHUYECKasl
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICIT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHMS,
UCTIONB3ysl (U3MUYECKHE BEIUYMHBL: JaBJIICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsI SHEPrus XaOTUYECKOI0 JABHUKEHUS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PULMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHUraTels; MpPU OMHCAHHUU
NOPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJNBb3YEMbIX BEJIMYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(bU3HYECKYI0 BEIUYHUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUMHBL: DJIEKTPUUECKUN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTh MOJISI, HOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHANM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SIBJICHUS, UCIOJB3Yys (punyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HMITYJbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHOIPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJSAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMUS
DIIEKTPUYECKOr0 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOpMyYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUsS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YyCJIOBHsS UX O€30MACHOTO HCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI IO HCCICNOBAaHUIO (DU3MYECKHX SBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MPH 3TOM
dbopMmynupoBath MpobieMy/3ailayy M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O00OpYyIOBaHUSA, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBIBO/IHI;

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI PU3NYECKUX BEIUUUH, PU
ATOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEIUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTAThl MOJYYECHHOM 3aBUCHMOCTH (DHM3MYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhlE 3aJa4yd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJla4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOaUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NYECKOMN BETUIHHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIIONB30BaTh  MpPH  pPEIIEHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUs YYEeOHON M HAy4HO-TIOMYJISIPHOU MH(OpMAIUKU, TOTYYSHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHON KU3HU
JUtsl o0ecrieyeHusi 0€30NaCHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIoIlel Cpejie;



paboTaTh B TpyINIle C BBIMOJHEHUEM PA3THYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh OO0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

VYUTBHIBATh TPAHUIIBl TPUMEHEHHUS HU3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBIM NCTOYHHMK CBETA, A/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa TpH PelieHuu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMKCS 3apsij, 3JIEKTPOMAarHUTHBIE KoOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONApU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

PaaAOaKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAaramTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3JINYHbIX CpGI[) 151

AJIIEKTPOMArHUTHBIE $SIBJIEHUSA (TPOLECCHI), HCHONB3Yyd (U3UUYECKUE BEIUYUHBI:
AIEKTPUYECKUHN 3apsj, CHJIa TOKA, JJIEKTPUUYECKOE HAINPSKEHUE, DJIEKTPUUECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
MHAYKIUS MAarHuTHOTO Imonsi, cwia Amnepa, cwia JIopeHua, WHIYKTHBHOCTb
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTUYECKasl Cujia JIMH3bI, NPU OMNHCAHUM NPABUIBHO TPAKTOBATh (pU3MUECKU
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh
(GopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE KBAHTOBBIE SBJICHUA M IPOLECCHI, HCIOJIb3Ys
(bu3MYEeCKUEe BEIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



94acToTa CBETa, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEp, MPU OMUCAHWUU MPABUIBHO TPAKTOBaTh (UIUUECKUN CMBICH
WCIIOIB3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONINE JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMU BeJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Yys (punyeckue
3aKOHBI U MPUHLMNBL: 3aKOH OMa, 3aKOHBI MOCIEI0OBATEIBLHOIO U MAPAILICIBHOTO
COEMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEHNHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsijia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU STOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHHIlbl, 00JACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO MOJIS TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU HTOM
dbopMmynupoBath MpobieMy/3aiady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopmMyIHpOBaTH BBIBOJIHI;

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C UCIOJIb30BaHUEM
OPSMBIX HM3MEPEHHWIl: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYWMH B BUJE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax yd4eOHOTO OKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKON | TMPOEKTHOMN
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a1a4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,



HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJIyYE€HHOT0 3HaueHUs (PU3NYECKOM BETNUUHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C OMOPOM Ha WM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYECKHE SIBICHUS,

UCIOJb30BaTh  MpPU  pPEIIEHUM  y4yeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y IPEICTaBJICHUs YYEeOHON M HAyYHO-IOMYJISIPHOW MH(OpMaALUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSCHATh NPUHLMIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUA UX O€30MAaCHOI0 MCIOJIb30BAaHUS B TOBCEAHEBHOM
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HH
Ui obecrieyeHus: 0€30MacHOCTH NP OOpallleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3JI0POBbS U COOJIOJEHHUSI HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpyNI€ C BBINOJHEHUEM PA3NIHYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TpPyNNbl, PalMOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM undpoBbIe
Ne i/ P Kontpoabnsie | IIpakruyecku (upp :
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
Paznen 1. DUBUKA U METObI HAYYHOI'O ITO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOr'O TO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.eds00.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia > https://m.eds00.ru/7f41bf72
bu6nmorexa [JOK
2.2 Husamuia / https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
23 3aKOHbI COXpaHEHUS] B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnnorexa [JOK
' TEOPUHA https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMS BEILLIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe NEPEXOIBI 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

Hroro no pazgeny

24

Paszpnen 4. JIEKTPOAUHAMUKA

bubmnoreka [HOK
4.1 6) 1
FlekTpocTaTIIA 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN SneKkTpudYecKuii TOK. Toku B 12 bubnmorexa [JOK
' pas3uyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunMeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrpouabnsblie | IlpakTuyeckne (g )
NPOrpamMMmsblI Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
L1 MaruauTtHoe nose. IeKTpOMarHuTHas 1 1 3 bubnunoreka LIOK
’ WHIYKLIUSA https://m.edsoo.ru/7f41c97¢
Ntoro no pazgeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKkue 1 31eKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4eCKHE U JIEKTPOMArHUTHbIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI cIELIMANIBHON TeOpun 4 1 bu6muoteka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 7|
DeMeHThI KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41¢c97¢



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

but6mmoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHThI aCTPOHOMUU U acTPOPU3UKU 7 hitps-//m.edsoo.ru/7f41c97c
Hroro no paznemy 7
Pasznen 6. OBOBIIAIOHIEE ITIOBTOPEHHUE

6.1 O6o061maroiiee NOBTOPEHKE 4 ngg;;fg;gg}i 41697
Ntoro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJILHON NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JlemoHCcTpHpoBaTh Ha THpuUMepax pojb W MeCTO (U3UKH B
(GbOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monei

10.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUS M3YUYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepuajbHas TOYKa, MHEepLHUalbHas cUCTeMa OTcuéTa, abOCOIIOTHO
TBEPAOE TEJO, UACATBHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEUHBIM JJIEKTPUUECKUN 3apsifi — MpH PpPEUIeHUH

bu3nveckux 3anau

10.3

Pacno3naBath pusndeckue sBIeHHS (IIPOIECCHI) U OOBSACHIATH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpHH
CTpPOCHMsSI BELIECTBA U  DJIEKTPOJMHAMHUKU: pPaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBH)KEHHE, CBOOOJHOE IaJieHue
TN, JBUXKECHHE IO OKPYXKHOCTH, HMHEPIHs, B3aUMOJEHUCTBUE TEII;
muddys3usi, OpOyHOBCKOE [BIKEHUE, CTPOCHHE IKUIKOCTEH U
TBEPABIX  TEN, HW3MEHEHHWe o00bEéMa Ted TpH  HarpeBaHUH
(oxJax/1eHnuH), TEMJIOBOE paBHOBECHE, HCIApEHue, KOHJEHCaIus,
TUTaBIIEHUE, KPUCTAJUIM3AIMs, KWIEHHE, BIAXKHOCTH BO3/AyXa,
MOBBIIICHNUE JIABJICHHS T'a3a IPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE,
CBS3b MEXAy IlapaMeTpaMH COCTOSIHHSI Ta3a B H30Mpoleccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCIONIb3ys (U3NYECKHe
BEJIMYUHBL: KOOPJMHATA, IIyTh, MEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CWIa, WMILYJIbC Tejla, KUHETUYeCKas DJHEprusd,
NOTEHIMAJIbHAs JHEpPrus, MeXaHuueckas pabora, MeXaHHYecKas
MOITHOCTbH; TIPY ONMCAHUH MPABHILHO TPAKTOBATH (PU3NUECKUN CMBICI
UCTOJIb3YEMBbIX BEJIWYMH, HUX OOO3HAYEHHUsS M EIUHMIbI, HAaXOIUThb
(GbopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMYMHY C APYTUMU

BCINYHNHaAMH

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOICTBA T€I U TEIUIOBBIC




ABJICHUS, UCHOJb3ys (U3MUYECKUE BEIMYMHBI: JaBJIEHUE Tas3a,
TeMIlepaTypa, CpEAHssl KHUHETUYECKas DSHEpPrusi XaoTUYECKOIo
JIBIKEHUS MOJIEKYJ, CpEOHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dHeprusi, paborta Ta3a,
KOA(QGUIMEHT TOJIE3HOTO JEHCTBHS TEMJIOBOrO JBUTATeNsl; MpHU
ONHMCaHUU MpaBUIbHO TPaKkTOBaTh buznueckuit CMBICIT
UCIOJb3yEMBbIX BEIUYMH, MX OOO3HAUEHUS M EAMHULBI, HAXOAMUTH
(GopMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMHU

BEIMYHUHaAM

10.6

OnucelBaTh H3y4YEHHBIE DJJIEKTPUUYECKUE CBOMCTBA BELIECTBA U
AIIEKTpUYECKHE  sABJIEHUS  (IIPOLIECCHI), HCMONB3Yysd  (U3HUECKUe
BEJIMYMHBIL: UIEKTPUYECKUI  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsDKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLHUANIOB; MpHU
OTNMCAaHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX
BEIMYMH, HUX O0003HAUE€HUS U €IUHMIBI;, YKa3blBaTh (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO  (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCINYHNHaAMH

10.7

aHAMM3UPOBaTh (PU3WYECKHE TIPOLECCHl W SIBJICHUS, HCIONb3Ys
¢du3nveckre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, 1, 11
u III 3akoHsl HbIOTOHA, 3aKOH COXpPaHEHUS MEXaHWUYECKOW SHEPTHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, MPUHIUI CYNEPHO3UIIMU CUJI, TPUHIIUIL
PaBHONpPABUA  HMHEPLUMAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHEl KWHETHYECKOM HDHEPruu TEIJIOBOI'O JIBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoi, MEepBhI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHHUs DJJIEKTPUYECKOTO 3apsna, 3akoH KyiioHa; mpu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro0 MaTeMaTH4YecKoe

BbIp@XEHHUE U yCIIOBUS (TPaHULIbI, 00JIACTH) MIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPHHIIUIBI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh YCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3HMUECKUX SABICHUN U
IPOLIECCOB C UCIOIb30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIpH
3ToM (opMyIHpoBaTh NpolieMy (3agady) W TUIOTE3y Y4eOHOro
HKCIEPUMEHTa,  coOMpaTb  YCTaHOBKY M3  IPEAJIOKEHHOIO

000py10BaHUS, POBOAUTH OMBIT M (POPMYIIMPOBATH BEIBOIBI

10.10

OC}’IJ.ICCTBJ'IHTB OpsMBIC W KOCBCHHBIC H3MCPCHHA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; IPU ITOM BHIOMpATh ONTHUMAJIBHBIN CIIOCO0 M3MEpEeHHs U




HCITI0JBb30BAaTh U3BECTHBIC METOAbI OICHKHU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (U3MYECKMMH BEIWYHMHAMHU C
HCIIOJb30BAHUEM NPSAMBIX HM3MEPEHUH; IIPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTH
(¢u3nUecKrux BEeIUYUH B BUJE TAOIUI] U rpaUKOB, JeNaTh BBIBOJBI 110

pe3yjibTaTaM HCCICIO0BaHUA

10.12

CoOmromate mpaBwiia 0€30MacHOTO  TpyJda TMpPH  MPOBEICHHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U TMPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB M 1Ta0OpaTOPHOTI0 000PYAOBAHUS

10.13

Pemate pacuérHple 3amauu C SIBHO 3aJaHHON (DU3MUECKOM MOJENbBIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL 3a/Jladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
¢du3ndecKkue BEIMUUHBI U (HOPMYJIIBI, HEOOXOAUMBIE IS €€ peIIeHMUS,
MPOBOJIUTH PACUETHI M OLEHUBATH PEATLHOCTH MOJIYYEHHOTO 3HAYEHUS

(U3UYECKON BETMYUHBI

10.14

Pemiats Ka4YC€CTBCHHBIC 3aga4du: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHUBOPCUYNUBYIO LECIIOYKY paccyxcz[eHm“I C OHOpOﬁ Ha N3YyUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SABJIICHUS

10.15

Hcnonb3oBaTh NOpU  pELUICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJOTHUM JUIsl IOMCKA, CTPYKTYpPHUPOBaHUS,
MHTEpNpETallid M TPEACTaBICHUS Y4YeOHOW M HAYYHO-TIOMYJISIPHON
UH(POPMALIMKU, TOTYYEHHOW M3 pPa3IMUHBIX UCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh MOJIy4aeMyI0 HH(POPMALIUIO

10.16

[TpuBOANTH TpUMEpHl BKJIAZa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOLECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (U3UKE B TMOBCEIHEBHOU
KU3HH JIJIs1 o0ecriedeHus: 0€30MacHOCTH MPY OO0paIeHnH ¢ IpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUI COXPAaHEHUSA 310pPOBbS U

coOII0CHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karolllel cpeie

10.18

PaboTarh B rpynne ¢ BBINOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBAaTh  paboOTy  TPYIIbl, PAlUOHAIBHO  paCHpPEnesiTh
00SI3aHHOCTH W IIJIJAHUPOBATh JESATENbHOCTh B HECTaHIAPTHBIX
CUTyalusX, aJIeKBaTHO OLIGHWBATh BKJIaJ KaXJIOr0 W3 YYaCTHHUKOB

TPYIIBI B peIIEHUE paccMaTpuBaeMon MpoOIeMBbl




11 KIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 001IIero 00pa3oBaHuUsI

JlemoHCcTpUpOBaTh Ha IHpuUMepax pojb U MECTO (U3UKU B
(GbopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHU, B MPAKTUYECKON AEATETbHOCTH

JFO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPA

11.2

VYuTeIBaTh rpaHulbl IPUMCHCHUA H3YUYCHHBIX (1)I/ISI/I‘IGCKI/IX MOﬂCHCﬁZ
TOYCYHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, AACpHasd MOACIIb aTOMa, HYKJIOHHAasA

MOZCIIb aTOMHOTO s1[ipa ITpU pCIICHUN (1)I/I3I/I‘ICCKI/IX 3aaad

11.3

PacnioznaBate (usmdeckue sBiICHHs (MPOIECCHI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKA W  KBAaHTOBOW  (pu3mKu:
DIIEKTPUYECKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JCWCTBHS  TOKa, B3aMMOJICHCTBHEC MarHHTOB,
AIIEKTPOMATrHUTHAS HMHAYKIUSA, JACHCTBHME MAarHUTHOTO TIONs Ha
MPOBOJHUK C TOKOM W JBYDKYIIMWACS 3apsii, JJIEKTPOMArHUTHBIC
KoieOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacmpoCTpaHEHHE CBETa,
OTpaKEHHE, TpeloMIIeHHe, WHTephepeHIus,  Audpakimus |
MOJIIPU3aIUsl CBETa, JUCIIEpCcHsi cBeTa, (poTodnexTpuueckuii 3Ppdext
(potoaddexT), cBeTOBOEC maBiIEHWE, BO3HWKHOBEHHE JIMHEHUYATOTO
CIeKTpa aToMa BOJAOpPO/AA, eCTECTBEHHass W  HMCKYCCTBEHHAS

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3yYCHHBIE CBOWCTBA  BEIIECTBAa  (DJICKTPUUYECKHUE,
MAarHuTHBIC, OIITHYCCKHC, E)JIGKTpI/I‘-IeCKYIO HpOBOI[I/IMOCTB pa3JII/I‘~IHBIX
Cpell) ¥ DOJICKTPOMArHUTHbIE sBIIEHUS (TPOIECCHI), HCIOJB3Ys
¢usznyeckue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHiIa TOKa,
ANEKTPUUECKOE  HAMNPSIKEHUE,  DJIEKTPUUYECKOE  COMPOTHUBIICHHUE,
pasHocTh moteHimanos, JJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
noss, cuina Awmmepa, cwia JlopeHna, HHIYKTUBHOCTb KaTYIIKH,
SHEPTUS DJICKTPUUYECKOT0 M MAarHUTHOTO TOJICH, MEepUoa M YacToTa
Kosie0aHui B KOJIeOaTEIIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPoIecce
rapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KOJIEOAHH, boxycHoe
paCCTOﬂHI/Ie 1 ONTUYCCKas CHJIa JIMH3BbI, HpI/I OITMCaHun HpaBI/IJ'IBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIHYMH, HX
0003HaUYCHHMsI W EAWHUIIBI, YKa3biBaThb (OPMYIIBI, CBS3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTHMMHU BEIIMYMHAMHU




11.5

OnucelBaTh U3y4YECHHBIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCIIOIb3YS
¢du3nyecKkue BEIMYMHBI: CKOPOCTH IJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUi U MMIYJIbC (POTOHA, Mepuon
[IOJIypacnana, »HHEpPrus CBA3M AaTOMHBIX SJ€p; IpPU OINHUCAHUHU
MPAaBUJIBHO TPAKTOBATh (PU3NUYECKHUI CMBICT UCIOJIB3YEMBIX BEJTUUMH,
uX 0003HAUYEHMS] U E€AMHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOLINE
JNaHHYI0 (U3NYECKYIO BEJIUUUHY C JPYTMMU BEJIMYMHAMH, BBIYUCIATH

3HaueHue (PU3NIECKOIl BETMUUHBI

11.6

AHamu3upoBaTh (PU3NYCCKUE TMPOLECChI W SBICHUS, HCIOJIb3Ys
dbuznyeckue 3aKOHbBI M NpUHIUNBL  3akoH Owma,  3aKOHBI
MOCJEA0BATEIbHOTO M TapaluIeIbHOTO COEAWMHEHHS] IPOBOJIHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIUH, 3aKOH
MPSMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHbl ~ NIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa  AJA
doToapdexra, 3aKOH COXpAHCHHS DHEPruH, 3aKOH COXPaHCHUS
WMIYJIbCa, 3aKOH COXPAHEHUSA JJIEKTPUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMsI  MacCOBOTO  4YHMCJIa, nocTynatel  bopa,  3akoH
palMOAKTUBHOIO paclajaa; IMph OTOM  pa3inyarh CJIOBECHYIO
(GOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE U yCIOBUS

(TpaHHUIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpeI[CJ'IfITI) HampaBJICHUEC BCKTOpa HWHAYKIHWKW MArdHuTHOIO I10JIdA

MMPOBOAHUKA C TOKOM, CHUJIbL AMHCpa H CUJIBI HopeHL[a

11.8

CtpouTs U ONUCHIBaTh H300pakeHHE, CO3[aBa€MO€  IUIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3MUECKUX SABICHUN U
MPOIIECCOB C UCTIOIB30BAHNUEM MPSIMBIX W KOCBEHHBIX U3MEPEHUIT; TIpH
3ToM (opMyIHpoBaTh NpolieMy (3agady) W TUIIOTE3Yy Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHUs, POBOAUTH OMBIT M (HOPMYITMPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'ISITI) IpaAMbI€ W KOCBCHHBIC HN3MCPCHUSA (I)I/ISI/I‘-ICCKI/IX
BCJIMYMH, IPU 3TOM BI)I6I/IpaTI) OIITHMAJILHBIN CIOCO0 HU3MEPCHHUA U

HCIIOJB30BaTh U3BCCTHBHIC METOAbI OICHKN HOI‘p@H.IHOCTGﬁ I/I3Mep€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYUH C HMCIIOJIb30BaHHEM
OpSIMBIX ~ U3MEPEHUH; TpU ITOM KOHCTPYHpPOBAThb YCTaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJE TaOJIUL U TpaduKOB, €1aTh BBIBOJbI M0 pe3yibTaTaM

HUCCICJ0BaHUs

11.12

CobOmonath 1npaBuia 0e30macHOTO TpyJda IMpU  IPOBEACHUU




HCCIICIOBAaHUNA B paMKax Y4eOHOro DOKCIEpUMEHTa, Y4eOHO-
HCCHCHOBaTCHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTHU C HUCIIOJIb30BaAHUEM

U3MEPUTENIbHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3amauu ¢ SIBHO 3aJaHHON (DU3MUECKOM MOJENbBIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TNPHUHLMUIBI, Ha OCHOBE aHAIN3a
yCIOBMsl  3a7a4d  BbIOMpaTh  (PU3MUYECKYIO MOAEIb, BBLACIATH
¢du3nueckue BeTHMUUHBI U (POPMYIIBI, HEOOXOIUMBIE JJIs €€ pelIeHHUs,
IPOBOJIUTH PACUETHl U OLIEHUBATh PEABHOCTH MOJYYEHHOTO 3HAYEeHHUs

(U3UYECKON BETMUYUHBI

11.14

Pemarp  kauecTBeHHBIE  3aJauu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUHBYIO LIEMIOUKY PACCYKICHHUI € OMOpoil Ha M3yuYeHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

11.15

Hcnonb3oBaTh NOpU  pELICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIE
MH(GOpPMAllMOHHBIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTypUPOBAHHUA,
MHTEpNpEeTallid U NpEeACTaBICHUs Y4eOHOW M Hay4YHO-TIOMYJISPHON
MH(POPMALINK, TOTYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAIIM3UPOBATH MOTYIAEMYI0 HHPOPMAITUIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOMN KU3HU

11.17

[lpuBoaUTE TPUMEpPHI BKJIAJA POCCHUICKHX M 3apyOeKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJOrui

11.18

Hcnonp30BaTh TeopeTHUecKHe 3HAaHUS MO (U3UKE B TOBCEIHEBHOU
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 00pallieH!H ¢ IpudopaMu
U TEXHUYECKMMM YCTPOHCTBAMH, JUISI COXPAaHEHHs 3/I0pOBbs U

COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYXKAIOIICH cpefie

11.19

PaGotath B TpyImie ¢ BBHIMOJTHEHHUEM PA3TUYHBIX COLMATBHBIX POJICH,
IUIAaHUPOBATh ~ paboOTy  TPYMIBI,  PAIMOHATBLHO  PaCHpPEIeNsTh
00s3aHHOCTH ¥  TUIAHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTyalusX, AaJEKBAaTHO OLCHUBATH BKJAJ KaXXKIOTO U3 YYaCTHUKOB

IPYIIIIBI B PELICHHE PAaCCMaTPUBAEMOH ITPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kox
pazaen
a

Koxa npoBepsiemoro
3j1eMeHTa

IIpoBepsiemMble 3J1€eMEHTHI COIEPKAHUS

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHUA

1.1

®uznka — Hayka o mnpupoae. HaydHbie
METOJIbl TIO3HAHUS OKPYXAIOIIEro Mupa.
Ponp skcnepuMeHTa M TEOpHM B IIpolecce
MO3HAHUS  TPUPOJBL.  DKCHEPUMEHT B

¢dusnke

1.2

MopenupoBanue GU3UYECKUX SIBICHUN |
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nuecKue 3aKOHbI M TEOpHUH. ['paHUIBI
OPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
IIpunmun coorBercTBUst. Pone u  mecto
¢bu3ukn B (HOPMHUPOBAHHHM COBPEMEHHOU
HAay4YHOW KApTUHBI MHUpPA, B MPAKTHUECKOU

NEITEILHOCTH JIIOJIEN

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHandeckoe JBHXKXCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOT'O

nBrxkeHns. Cucrema orcuéra. Tpaekropus

2.1

[lepemenienue, CKOPOCTb (cpenusist
CKOpOCTb, = MTHOBEHHAs  CKOPOCTb) H
YCKOpPEHHE  MaTepUaIbHOM  TOYKH, UX
MPOEKIIMM Ha OCH CHUCTEMbl KOOpAMHAT.
CrnoxeHue mepeMelleHnd U CII0KEHHE

CKopocTei

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsMOJIMHeHOe  JBWXKeHue.  ['paduku
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,

YCKOPCHUA, IMyTH n NCPCMCIICHUS




MaTepI/IaHLHOfI TOYKH OT BPEMCHU

CBobOosiHOE najieHne. Y cKopeHue

CBOOOIHOTO MaIcHUS

KpuBonuneitHoe aBwxkeHue. PaBHoOMepHOe
NBIDKEHHUE  MaTepUAIIbHOW  TOYKH IO
OKPYXHOCTHU. YTJOBasi CKOPOCTh, JIMHEHHAs
CKOpPOCTb. ITepuon " qacToTa.

LleHTpOCTpEMUTETHFHOE YCKOPEHHUE

TexHuyeckue  yCTpOMCTBA:  CHUIOMETD,
ABWIKCHUC CHApAAO0B, LHCIIHBIC U PCMCHHBIC

nepeaadn

[IpakTnueckue paboTHI. H3mepenne
MTHOBEHHOM  ckopocTtH. HMccnenoBanue
COOTHOILICHUS MEXITY My TSIMH,
IIPOWJIEHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE
paBHbIE  TPOMEXKYTKM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHON
CKOpPOCTBIO, paBHOM Hym0. H3ydenue
IBIDKCHUS IIIapuKa B BSI3KOW JKHUIKOCTH.
W3ydyenue ABWKEHHUS Tela, OpPOIIEHHOTO

TOPU30HTAIIBHO

2.2

JTMHAMMKA

2.2.1

IIpunnun  otHOocuTenbHOCTH  ['amumnes.
IlepBbiit 3akoH HproTrona. MHepruanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TpuHumn

CyHneprno3nunun Cull

223

Bropoii 3akon HeroTOHA 111 MaTepuanbHON
TOYKM B HMHEPLHMAIBHOM CHUCTEME OTCYETA
(UCO). Tpernii 3axkoH HeroToHa ms

MaTCpHAJIbHBIX TOYCK

224

3akoH BcemMHpHOro TsaroreHus. Cuia
TsokecTd. IlepBas kocMuueckas CKOPOCTb.

Bec Tena




225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHus
CKOJILKCHUST W CHJIA TPEHHS  IOKOSL.
Koadduument TPEHMUSL. Cuna
CONIPOTHBIICHUSI TPU JBW)KCHUU Tella B

KHUOAKOCTH HJIM I'a3€

2.2.7

HOCTYHaTeJIBHOG u BpamaTeJIbHOC

JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIEI OTHOCHUTEIBHO ocH
BpAILCHUS. IImeuo CHUJIBI. YcnoBus

paBHoBecus TBEporo tena B MCO

229

TexHuyeckue yCTpPOMCTBA: MOMAIIUITHUKH,

ABWIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTHI. N3yuenune
JIBUYKEHUS Opycka 1O  HaKJIOHHOM
IUIOCKOCTH T0J] JI€HCTBUEM HECKOJBKHX
cui. HMccnepnoBaHue 3aBUCUMOCTU  CHJI
yIpyrocTy, BO3HHUKAIOIINX B
neGopMupyeMol TMpyXHHE W PE3MHOBOM
obOpasme, OT BeTWYMHBI UX AchOopMaIi.
HccnenoBanue YCIOBUI ~ DPaBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLECHUS

23

3AKOHBI

COXPAHEHUA B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI
MaTepualbHbIX TOYeK. MMIynbC CHIIBI U

HN3MCHCHHEC UMITYyJIbCa TCJIa

232

3akoH coxpaHeHuss ummnyiasca B HCO.

PeakTtuBHOE ABHKEHUE

233

PaGora cunel

234

MomHocTs cribl

235

Kunernueckass 5Hepruss  MaTepUaIbHON

TOYKH. TeopemMa 0 KHHETUYECKON SHEPIUU

2.3.6

[TorenumansHas »Heprus. [loTeHnumanbHas

DHEPIUsl YIPYTO nedhOopMUPOBAHHOM




npykunbl. [loreHnmaneHas sHeprus Tena

BOJIM3H IMOBCPXHOCTHU 3eman

IToTeHuanbHbBIE u HCIIOTCHI MAJIBbHBIC

cwibl. CBs3b pabOTHl HEMOTCHIIMAIBHBIX

2.3.7 CUJI C U3BMEHEHUEM MEXaHMYECKOM SHEpPruu
CUCTEMBI  Tell. 3aKkOH  COXpaHEHHus
MEXaHUYECKON YHEPTUN
2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
TexHuueckue  yCTpPOMCTBA:  JIBUKEHHE
2.3.9 pakeT, BOJOMET, KoOmep, MPYKXUHHBIN
MUCTOJIET
[Ipaktuueckue paboTel. M3yueHnue cBs3H
5310 CKOPOCTEMl Ten IMpH HEyNpyroMm yzape.

HccnenoBanue cBsizu pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHNYECKOU OHCPIuu TCJjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETUYECKON  TEOpHH. bpoyHoBckoe
JBUKECHHUE. Huddyzus. Xapakrep
NBIDKEHUS W B3aWMOJICHCTBHSA  YaCTHII

BCIICCTBA

Mopgenu cTpoeHHsI Tra3oB, XUIKOCTEH U
TBEPABIX TeN U OOBSCHEHHE CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJICIICH

Macca MOJICKYJIL. KommuectBo BCIICCTBA.

[TocTostnuas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u e€

m3mepenue. lllkana remnepatyp Llenscus

Mopnens wupeansHoro rasa. OcHOBHOe
YpPaBHEHUE  MOJIEKYJIIPHO-KUHETUYECKOU

TCOpHHU UCAJIBHOI'O Ira3a

AOcomioTHasT  TeMmmepatypa Kak —Mepa

CpEeIHEeW KMHETUYECKOM YHEPIUH TEIIOBOIO




JIBWKEHUA JacTul rasa. Illkana temneparyp

KenpBuna

Vpanenue Knanelipona — MeHaeneena.

3akoH /lambToHA

l'azoBele  3akoHbl.  M3ompomeccsl B
uiealbHOM rase c MIOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa,

n30x0pa, nu3obapa

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,

6apometp

3.1.10

[IpakTuueckue pabotel. M3mepeHue maccsl
BO3/yXa B KJIACCHOU KOMHATE.
HccnenoBanue 3aBUCUMOCTHU MEXIY
rapaMeTpaMu COCTOSIHHMSI  Pa3peKeHHOTO

rasa

3.2

OCHOBbI TEPMOJIMHAMUNKA

3.2.1

TepMOI[I/IHaMI/ILIeCKaﬂ cucrema. BHyTpeHHH}I
SHEPTHUA TepMO)II/IHaMH‘IGCKOﬁ CUCTEMBI U

CIIOCOOBI €€ U3MEHEHUS

322

KonmnuecTtso TEIJIOTHI u pa0ora.
BuytpeHnsas ~ sHeprus OJIHOATOMHOTO

nACaJIbHOTO ra3a

3.23

Bunel tenmnonepenaun: TEIIONPOBOIHOCTS,
KOHBEKIUsA, U3IydeHHe. TeroéMKOCTb
Tena. YnenpHas TEIIOEMKOCTH BEILECTBA.
Pacuér KOJIMYECTBA  TEILIOTHI Ipu

TCIIonepeaaqye

324

ITepBbIit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue MepPBOTo 3aKOHa
TCPMOANHAMUKHU K nusomnpoueccam.

['padmueckas uHTEpIpeTanus paboThl raza

3.25

TeroBble MamuHbl. [IpUHIMIBL TEeWCTBUA

TEIUIOBBIX MaIlIHH. IIpeoOpa3oBanus

OHCPIUH B TCIIJIOBBIX MalllMHax.




Koadduument nonesHoro neictus (manee

— KII1[I) rernoBoit mamuusel. [{ukn Kapuo u

ero KIIJI

Bropoit 3aKOH TEPMOJAVHAMUKH.
326 HeoOpatumocTs mpoleccoB B MPHPOJE.
o TemoBeie  ABUraTeNd. DKOJIOTHUYECKUE

MPOOJIEMBI TETITIOIHEPTETUKU

TexHuueckue  yCTpOWCTBA:  JBUIaTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOM

XOJIOTMITHHHK, KOHTUITHOHED
308 [IpakTrueckue paboTBhL. Nsmepenune

YAEIBHOMN TEIIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOHJeHCALIUS.
Ucnapenne u kuneHue. YaelbHas TEIJIoTa
napooOpazoBaHMUsL. 3aBHCHMOCTD

TEMIICPATYPbl KUIICHUA OT AABJICHUA

3.3.2

AOCOITIIOTHAA W OTHOCHUTENbHASA BIIAXKHOCTH

BOo3ayxa. HacelenHslil nap

3.33

TBéproe Ttemo. Kpucramumyeckue u
amopdHble Tenma. AHH3OTPONHUS CBOMCTB
KPHUCTAJJIOB. Kunkue KPHUCTAJLIBL.

CoBpeMeHHbIE MaTepUallbl

334

[InaBnenne u Kpuctaymzauus. Y elbHas

TeruioTa muasieHus. Cyonumanus

3.35

YPaBHeHI/IC TEMI0BOro OangaHca

3.3.6

TexHuueckue yCTpOWCTBa: TUIPOMETP H
MICUXPOMETP,  KaJIOPUMETP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHaliOB, B
TOM quclie HaHOMaTEpHUaJoB, u

HaHOTCXHOJOTHHU

3.3.7

[IpakTnyeckue paboTHI. H3mepenne

BJIA’KHOCTH BO3yXa

SJIEKTPOAMHAMUKA




OJIEKTPOCTATHUKA

OnexkTpuzauusi Tel. ONEKTPUYECKUil 3apsi.

1 JIBa BHJ1a 3JIEKTPUUECKUX 3apSAA0B
[IpoBoHUKY, JUAJIEKTPUKU u
4.1.2
HOJTyTIPOBOIHUKHU
413 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsiaoB. 3akon Kynona
Onektpuyeckoe mnoJsie.  Hanpsx€HHOCTH
415 JIEKTPUYECKOTO TOJISL. [Ipunuun
o cynepno3unuu. JIMHUM HanpsHKEHHOCTU
3JIEKTPUYECKOTO MOJIS
416 PabGota cum 5IEKTPOCTATHUECKOTrO TMOJIS.
4.1 o ITorennman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOTHUKY U TUIIEKTPUKU B TTIOCTOSTHHOM
4.1.7 3JeKTpudyeckoM mone. [usnekrpuueckas
IPOHULIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa
TexHuyeckue yCTpPOMCTBA: 3IIEKTPOCKOIL,
419 3JIEKTPOMETP, INEKTPOCTATUYECKAs 3aIUTa,
o 3a3eMJICHHE AIIEKTPOIPUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTnyeckue paboTHI. N3mepenne
o IEKTPOEMKOCTH KOHAEHCATOPa
ITOCTOSIHHBIM DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcenoBuss  CylIeCTBOBaHUS — IOCTOSTHHOTO
4.2.1 JIEKTPUYECKOro TOKa. LCTOYHMKHM TOKAa.
4.2 Cuia Toka. [TocTossHHBIN TOK
422 Hanpspkenue. 3akon Oma 15 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTUBIICHHUE. Y IEJIBHOE
o COINPOTHBIIEHUE BEILIECTBA
424 ITocnenoBarennHOE, [apaJlyIeIbHOE,




CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

PaGora »snexTpumyeckoro Toka. 3aKoH

Jxoyis — Jlenna

4.2.6

MOIIHOCTH QJICKTPHUYICCKOTI'0 TOKA

4.2.7

anektpoaBmwkymas cuia (manee — I/C) u
BHYTPEHHEE COMPOTUBJICHUE HWCTOYHUKA
ToKa. 3akoH OMa ISl TOJTHOU (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3aMbikanue

4.2.8

DNEeKTpOHHAsT  MPOBOAMMOCTh  TBEPABIX
METaJIOB. 3aBUCHUMOCTb CONPOTHBIICHHUS
METAJLJIOB OT TEMIIEPaTYPBHI.

CBepX1IpoBOAMMOCTh

4.2.9

DJIEKTpUYECKUN TOK B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoaHUKHU. CobcTBeHHAS u
IIpUMeCcHas IIPOBOJIUMOCTh
MOJIYITPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

ONEeKTpUYeCKUid TOK B  DJIEKTPOJHUTAX.
DNEKTPOIUTHYECKAS JUCCOLUALIMSL.

DNeKTpoIn3

4.2.12

DNeKTPUYECKUMA TOK B razax.
CaMoOCTOSATENbHBII U HECAMOCTOSATEIbHBII
paspsna. Paznuunbie THUIIBI
CaMOCTOSITENIBHOTO  pazpsaa.  MonHus.

ITna3zma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIIEpMETp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKA,
AJIEKTPOHArpeBaTEIbHbIE npudOpHI,
AIIEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIN
MO, TEPMHUCTOPbI U (OTOPE3UCTOPHI,

MOJTYTTPOBOTHUKOBBINA JTHO/, TalbBAaHUKA

4.2.14

[IpakTrueckue paboTHI. N3yuenne




CMEIIAHHOTO COEIMHEHMSI PE3UCTOPOB.
N3mepenne DJIC ucroyHuMKa TOKa M €ro
BHYTpPEHHETO comnpoTuBieHus. Habmronenue

ANIEKTPOITH3A

11 KIIACC

Kon
pazaea
a

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3j1eMeHTHI COleP:KaAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS MHAYKLWA

4.3.1

ITocTostHHABIC MAarHuThI.

BzauMmoaeiicTBHE MOCTOSHHBIX MAarHUTOB

4.3.2

MarnutHoe mnosne. Bekrop MarHutHOU
nHAyKOud. lIpuHnun — cynepno3unuy.
Jluaun MarauTHOM MHIykuuu. Kapruna
JUHAM MArHUTHOM HMHAYKUUHA  TOJIS

IIOCTOAHHBIX MalrHUTOB

4.3

433

MarautHoe 1oJie IPOBOJHUKA C TOKOM.
Kapruna  nauHMH  1ons  JUIMHHOTO
IpsIMOTO  NPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH C
tokoM. OneIT OpcTena. Bzaumopeiictue

IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOyJIb U

HalpaBJieHUE

4.3.5

Cuna Jlopenma, e€ wmomynb H
HampasyieHue. JIBYOKEHHE 3apsHKeHHOU
JaCTuibl B OJHOPOAHOM MArHuTHOM

noJie. PaGota cuitel Jlopenia

4.3.6

SIBnenue 3HeKTpOMaFHHTHOﬁ HHAYKOUH

4.3.7

ITotok BCKTOpPa MarHuTHOM HHAYKOUU

4.3.8

QJIC 15030107 9007078 3akoH




3JIEKTPOMArHUTHOM MHAYKIMU Papanes

BuxpeBoe anextpuueckoe mnone. IJC

WHAYKIUHA B TPOBOJHUKE, ABIKYIIEMCS

439 TIOCTYNATENLHO B OTHOPOTHOM
MAarHuTHOM TI0JIe
4.3.10 [IpaBuno Jlenia
NHIyKTUBHOCTS. SIBieHune
43.11
camouHaykuu. DJ1C caMonHayKIun
DHeprusi MarHUTHOTO TOJISI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE 10JIe
TexHudeckue yCTPOMCTBA: MOCTOSIHHBIC
MarHUTHI, AJIEKTPOMATrHUTHI,
4.3.14 JJIEKTPOJBUTaTEIIb, YCKOpUTEIHN
AJIEMEHTApHBIX YaCTHUI], WHIYKIIMOHHAS
reYb
[Ipaktuueckne  pabotel.  M3yuenue
MAarHUTHOTO TIOJII KaTYLIKH C TOKOM.
4315 HUccnenosanne neWCTBUS IOCTOSHHOTO

MarHuTa Ha  paMmKy C TOKOM.
Hccnenosanune SIBJICHUS

3H€KTpOMaFHHTHOﬁ HHAYKIOHUH

5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA

Konebarenbnass cucrema. CBOOOIHBIE
konebanus. ["apMoHnYecKkue KosieOaHusl.

> [lepuon, wacrora, amrumutyaa u dasa
Kosie0aHui

5.1 [IpyxuHHBIN MasITHUK.

312 MareMaTuuecKkuii MasiTHUK
YpaBHeHHE TapMOHUYECKUX KOJeOaHUM.

5.13 Kunematnyeckoe u  JUHAMHYECKOE
OIHCaHue K0JIeOaTeIbHOTO IBUKEHUS

514

[IpeBpamienue SHEPTUH pu




rapMOHMYECKUX  KosneOaHusix. CBs3b
AMILUTATY b KoJIeOaHuii HUCXOIHOU
BEJIMYMHBI C aMIUIUTYJIaMU KoJeOaHui

€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbupiii  koHTYp. CBOOO/HBIE
AIEKTPOMATrHUTHBIC KoneOaHus B
WAeaTbHOM KOJIEOATEIEHOM KOHTYpE.
AHanorusi Mexay MEXaHHYeCKUMU H
AIEKTPOMATrHUTHBIMH KOJICOaHUSMHU.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHUA QHCPI'UH B

UJICaJIbHOM KOJIe0aTeIbHOM KOHTYpE

5.1.7

BrinyxaeHubie MEXaHUYECKHE
KojeOanus. Pesonanc. PesonancHas
KpHuBas. Beinyxaennbie

OJICKTPOMArHMTHBIC KOJICOAHHS.

5.1.8

[lepemennbiii  Tok. CHHYCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb [IEPEMEHHOTO TOKA.
AMIUIUTYIHOE u JICUCTBYIOIIIEE

3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpancdopmarop. IIpoussoxactso,
nepenaya u norpebiieHue
INEKTPUUYECKON JHEPIrUH.
DKOJIOru4ecKue pHUCKHU npu
IPOU3BOJICTBE AJIEKTPUUYECKON SHEPIHH.
KynsTypa MCIIOJIb30BaHUs

3JIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKHUI 3BOHOK, JINHUHA

QJICKTponepeaaqd

5.1.12

[Ipaktrueckue pabotel. McciemoBanue
3aBUCUMOCTH nepuoja MaJIbIX
KoJieOaHU# Tpy3a Ha HUTH OT JJIMHBI

HUTH KW MaCChbl TI'py3ad. Hccnenosanue




IEPEMCHHOT'O TOKa B Ja(S004 us3
IIOoCJIICA0BATCIBHO COCI[I/IHéHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pactpoctpanenus. llepumon. Ckopoctb
pacrpocTpaHeHUss W JUIMHA  BOJIHBI.

[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI

522

HNuTtepdepenius " nudpakiys

MCXaHHNYCCKHX BOJIH

523

3Byk. Ckopocts 3Byka. I'pomkoctsb

3ByKa. Beicota ToHa. TemOp 3Byka

524

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS
M3JIy4eHHUS] 3JIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenTtanus BexktopoB E, B u

UB BHeKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoiicTBa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpaXkeHHe, HpesIoMJICHHE,
HOJIIpHU3aLus, mudpakmus,
UHTEpEepEHIHSL. Ckopoctb

OJICKTPOMArdHuTHBIX BOJIH

5.2.6

Ikana 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne >eKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIIBI PATUOCBSI3U U TEJICBUICHHUS.
Pagnomoxamust. DJIeKTPOMarHuTHOE

3arpsiI3HEHUE OKPYXKAIOIIEH Cpeabl

528

Texuuueckue YCTpOMCTBA:
MY3bIKaTbHBIE WHCTPYMEHTHI,
YIbTpa3ByKOBas JUArHOCTHUKA B TCXHUKC
U MEIUIMHE, pajgap, paguoNnpuéMHHK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-

I€4Yb

53

OIITHUKA




5.3.1

[IpssmonuHeitHoe pacnpocTpaHeHHue

CBeTa B OJIHOPOAHOM cpene. JIyd cBera

532

OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUS
ceera. [lloctpoeHne W300pakeHH B

TUTOCKOM 3€pKaJIc

533

Ipenomienue cBera. 3aKOHBI TIPETOMIICHHS
CBeTa. AOCOIOTHBIN [moKasareib

IIpECIOMIICHUA

534

[TonHoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbubli yroil IIOJIHOT'O

BHYTPEHHETO OTPAKEHHUS

535

Hucnepcusi cBera. CnoXHBIA COCTaB

Oenoro cBera. L[BeT

53.6

Cobwuparoniye u pacCeHBAIONINE JTUH3BI.
Tonkas nuH3a. OKyCHOE pacCTOsIHUE U
ONTUYECKass CWIa TOHKOW  JIMH3BI.
[TocTpoenue M300paKeHU B
COOMpAIOIIUX U PACCEHBAIOIUX JIMH3AX.
@opMya TOHKOW JIMH3BL. YBEJIHYEHUE,

JaBaeMoe€ JIUH30H

5.3.7

[Tpenenst MIPUMEHUMOCTH

reOMETPUYECKON ONITUKH

5.3.8

Wntepdepenmust  cBera. KorepentHsie
UCTOYHHUKH.  YCJIOBUS  HaOJIOJICHUS
MaKCUMyMOB U MHUHMMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(baBHbIX KOI'CpCHTHBIX HCTOYHHUKOB

539

Hudpakius  cBeta. JudpakunoHHas
peméTka. VYcnosue HaOTIOCHUS
IJIABHBIX MaKCUMyMOB TIpH TaJeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha

TU(PAKIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBeta

5.3.11

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,




¢doroanmapar, MPOCSKIMOHHBIA amnmapar,
MHKPOCKOII, ~ TEJIECKON, BOJOKOHHAs
ONTHKA, Au(paKIUOHHAs  peméTka,

TIOJISIPOU T

5.3.12

[Ipaktuueckne pabotel. M3Mmepenue
II0Ka3aTciist MMPCIOMJIICHUA.
HccnenoBanue CBOWCTB M300paKeHUN B

JIMH3ax. Ha6J'IIOI[eHI/Ie AUCTICPCUU CBCTA

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panubl IPUMEHUMOCTH KIJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH
MOJAYJSl CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHLIMI OTHOCUTEIBLHOCTH DUHITEHHA

6.2

OTHOCHUTEILHOCTD OJJHOBPCMCHHOCTH.
33.M€I[JI€HI/IC BpPpEMCHHU H COKpallCHUC

JUIHEL

6.3

OHeprusi W HMMIYJbC  CBOOOJHOMN

YJaCTHUIIBI

6.4

CBs13p Macchl ¢ 3HEpPruen U UMILYJIbCOM
CBOOOJIHOM YaCTUIIBI. DHEPTUsS TOKOS

CcBOOOIHOI YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

3JIEMEHThI KBAHTOBOU OITTUKU

7.1.1

®otonsl. Dopmyna I[lnanka cBs3M
sHepru GOTOHA C €ro YacTOTOMH.

DHeprust 1 UMITyJbC (OTOHA

7.1.2

OTtkpbiTHE u UCCJIE0BAHNE
dhoroaddekra. Onpitel A.I'. CTonerona.

3akonsl porodddexra

7.1.3

YpaBHeHue OHHIITENHA hilas: ¢

dboroaddexra. «Kpacnas  rpanHuma»

dotorddekra

Hasnenue cera. OnbiTel I1.H. JIeOGeneBa




7.1.5

XHUMHUYECKOE NE€HCTBUE CBETA

7.1.6

TexHuueckue YCTpOMCTBA:
¢doTorneMeHT, GHOTOAATYUK, COJTHEUHAS

Oarapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atroma Tomcona. OTBITE
Pezepdopaa o ucciemoBaHmio
cTpoeHus aroma. [Inanerapnas moziennb

aTroMa

7.2.2

ITocrynater  bopa.  U3nydenwme wu
MoTJIoNIeHNe (OTOHOB TMPH  TEPEXoe
aToMa C OJHOIO YpOBHSI HHEPrUH Ha
npyroi. Bunel  cnektpoB.  Cnektp

YPOBHEW SHEPTUU aTOMa BOJAOpOAA

7.2.3

BomHoBEIE cBoiicTBa yactur. BosHEI 1e
bponns. KopnyckynspHO-BOITHOBOM
nyanmu3M. J{udpakius S7IEKTpOHOB Ha

KpucTajaiiax

724

CnoHTtaHHOe u BBIHYK/ICHHOE
W3JIy4YeHHE. YCTPOMCTBO W IPUHLHII

paboThl 1a3epa

7.2.5

Texuuueckue yCTpOICTBA:
CHEKTpaJbHBIM aHalu3 (CHIEKTPOCKOII),

Ja3ep, KBAHTOBbIM KOMITBIOTEP

7.2.6

[IpakTuueckne paboTel. Habmronenue

JIMHENYaToro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOEHUS U pErucTpanuu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE PAAMOAKTUBHOCTH. OIIBITHI
Pesepdopna mo ompeneneHuio cocraBa
paauoakTUBHOrO u3iydyeHus. CBoOMCTBa
anbda-, Oera-, raMMa-Hu3J1y4eHusl.

Bimsane PaaruOaKTUBHOCTH Ha KHBBIC




OpraHU3MBbI

7.3.3

OTkpbiTHE TNpPOTOHA U  HEUTpOHAa.
Hyxmonnas monens siapa [elizen6epra —
WBanenko. 3apsn siapa. MaccoBoe 4ucio

anpa. N3otomnsl

7.3.4

Anbda-pacna. DJIEeKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnan. ['amma-
u3NyuyeHue. 3aKoH  PaJlMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3M HYKIOHOB B fJpeE.

Snepubie cunbl. JledekT Macchl sapa

7.3.6

Snepubie peakuuu. JlereHne U CUHTE3

saaep

7.3.7

Snepubiii  peaktop.  TepmosaepHsli
cunte3. IIpoGnemMbl U TNEPCHEKTUBBI
SIIEPHOM  DHEPreTUKU. OKOJIOTMYECKHE

ACIICKTBI smepﬂoﬁ OHCPICTUKU

7.3.8

OnemeHTapHble yacTULbl. OTKpbITHE
IIO3UTPOHA. dyHnaMeHTAIbHbIE

B3aUMOJIEUCTBUS

7.3.9

TexHuueckue yCTpOMCTBA: JTO3UMETP,
KaMepa BunbcoHa, sznepHbI peaxTop,

aroMHas obomOa

7.3.10

[Ipaktuueckue pabotsl. HccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B€3mHoro Heba. Co3Be3ausi, spKue
3BE31bI,  IUIAHETBl, WX  BHUJAUMOE

JIBIDKECHHE

8.2

Comnueunast cucreMa. [lmaHeTsl 3eMHOMI
rpynnbl.  [DIaHEeThI-TUTaHTBI W UX
CIIyTHHKH, KapJINKOBbIE IJIAHETHI.

Mausie tenra ConmHEUHOM CUCTEMBI




8.3

Comane, Qorocdhepa wu armocdepa.

ConHeyHass aKTHBHOCTh

8.4

Hctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJNycC, TEMIepaTypa,
170.4 B3aHMOCBSI3b. Jnarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETUMOCTbHY.
3BE3abI IVIABHOW ITOCJIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIA

3BE3]] TTIABHOM ITOCICA0BATCIILHOCTH

8.6

###Par###BayTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE MpeCTaBICHHS 0
MPOUCXOXKICHUU M 3Bomormu CoHIa |

3BE3/. DTambl )KU3HU 3BE3]

8.7

Muieunbii Ilyte — Hama ['amakTtuka.
CnupanbHass  cTpykTypa [anaktukw,
pacnpeneneHue 3BE3A, rasa M IBUIM.
[lonoxxenne u gBuwxenue ConHua B
lanaktuke. Ilnockas u chepuueckas

MOJACHUCTEMBI I aJaKkTUKHU

8.8

Tunel ranmaktuk. Paagunoramaktuku #
KBazapel. UYEpHble HBIpEI B sAOpax

TraJIaKTHK

8.9

Bcenennas. Pacmupenue BceneHHON.
3akoH Xa0O0na. Pas3Oeranue rajakTuk.
Bospact u paguyc Bcenennoit, Teopus
bonemoro B3peiBa. Monens «ropsiueu

Bcenennoii». PenukToBoe u3iyueHue

8.10

Macmrabnast cTpyktypa BceneHHoi.
MerarajiakTuka. Hepewménnsie

Mpo0GJIEMbI ACTPOHOMUU
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