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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEr0 0OImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTelbHOM mporpammsbl, npeacraBieHHbIX B ®T'OC COO, a Takxke ¢ yu€tom denepanbHOU
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTIWMH TPEnogaBanus yueOHoro npeamera «Dusnkay B
oOpa3oBaTenbHBIX  opraHmsanmusx  Poccuiickoit ~ ®exepanuu,  peaqu3ylomMX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

CopneprxaHue mporpaMMsl 1o (hPU3KMKe HampaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOydaromuxcss 10—11 kmaccoB mpu o0ydeHnn ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOTO NoaxoAa. [IporpamMma o ¢pu3uke cOOTBETCTBYET TPEOOBaAHUSAM
OI'OC COO x mninaHupyeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM
oOyueHus, a TaKKe YYUTHIBAET HEOOXOIUMOCTb peaju3allii MEXIPEAMETHBIX CBsA3eH (PU3MKU C
€CTECTBEHHO-HAY4YHbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpeaensoTcss OCHOBHBIE 1I€JIM U3YyYEHUS
(U3UKH Ha YpOBHE CpeHEro ooOiiero oOpa3oBaHUs, TUIAHUPYEMBbIE pe3ybTaThl OCBOCHUS Kypca
(GU3MKY: INYHOCTHBIE, METANPEMETHBIE, TpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e I[IJIaHUpPyEMblE€ PE3YyIbTAaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypPOBHE, B TOM UHCIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojaM oO0ydeHusl.

dusnka Kak Hayka 0 HamOoJiee OOIMMX 3aKOHAX MPHUPOBI, BHICTYMAs B Ka4yeCTBE y4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIQJ B CHCTEMY 3HAHUN 00 OKpYyKaloleM MHpeE.
HIkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIIHI ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEAMETOB,
MOCKOJIbKY (DM3UYECKUE 3aKOHBI JISKAaT B OCHOBE IPOIIECCOB M SIBICHUN, H3y4aeMbIX XUMUEH,
ounosoruen, pusmdeckoil reorpadueit 1 actpoHomueit. Vcnonp30BaHNe U aKTUBHOE MPUMEHEHUE
(bU3UYECKUX 3HAHUN OMpeIeNsseT XapakTep M Pa3BUTHE DPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOCHMUS KOCMOCA, MOJIyYEHUS HOBBIX MAaT€pHAIOB C 3aJaHHBIMU
cBoiicTBamu U aApyrux. 3yuenue pusmku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO -
HAay4yHOM KapTUHBI MHpa oOydarouuxcs, B (GOpMHUPOBAHHUE YMEHUN MPUMEHSTh HAYYHBIH METO]
MO3HAHUS TPU BHINOJHEHUH UMU Y4EOHBIX UCCIIEIOBaHUM.

B ocHoBy kypca (u3uMKu 1715 YPOBHS CpeJHEro odiiero oOpa3oBaHus MOJOXKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoesn yerocmnocmu. B COOTBETCTBUU C HEl KypC SIBISIETCS JIOTHYECKHU 3aBEpPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3lenoB (M3HMKH, BKIIOYAET KAaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ Hell mMaTepuan Kypca (U3UKH OOBEIUHEH BOKPYT
¢buznueckux Teopuil. Benymum B Kypce siBisieTcs: popMHpOBaHUE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELLIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npennojaraeT HCIOJb30BaHHE T'yMaHUTApHOIO
NoTeHIMana GU3NIECKOM HayKH, OCMBICICHHE CBS3U Pa3BUTHSA (PU3HMKM C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMu.

Hoes npuxnaonoti nanpaenennocmu. Kypce GU3UKM MpeanoiaraeT 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoess oKxonocuzayuu peannsyercss TIOCPEICTBOM BBEICHHUS DIIEMEHTOB  COJEpKaHMUS,
MOCBSIIIEHHBIX SKOJOTMYECKUM Ipo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C PAa3BUTHEM



TEXHUKU U TEXHOJIOTHH, a Takke 0OCYXIEHUS MpoOsieM PalMOHATBHOTO HMPUPOAOIOIH30BAHUS U
HKOJIOTUYECKOH 0€30MacHOCTH.

CTepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YypOBHE CpeAHero oOmero o0pa3oBaHUS
ABIISIOTCS  (pU3MUecKue Teopun ((POopMHpOBAaHHE TMPEICTABICHUA O CTPYKType IOCTPOCHHUS
¢busnueckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB ¥ TPHHIHUIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O IMPHUPOAC, I'paHUIAX IMPUMCHUMOCTH Teopnﬁ, JJIs1 OIIMCaHus1 €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CurcTeMHO-IeTEIbHOCTHBIA MOAX0J B Kypce (PU3MKU peau3yercs MpexkJe BCEro 3a CUér
OpraHu3alui SKCIIEPUMEHTAIFHON JeaTenbHOCTH oOydaromuxcs. s 6a30Boro ypoBHSI Kypca
(GU3UKH — STO HCHOJB30BAHUE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX O3KCIIEPUMEHTOB W
nabopaToOpHBIX pPaboOT, KOTOphIE B MporpamMme Mo ¢u3nKe OOBEAUHEHBI B OOLIUN CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BrigeneHune B yka3aHHOM IepedyHe JIabOpaTOpHBIX padoT,
MNPOBOAVMMBIX [JIsI KOHTPOJA W OHLCHKH, OCYHIECCTBIIACTCA YYaCTHHUKaAMH O6pa3OBaTCJ'IBHOFO
rporecca UCXoAsl U3 OCOOCHHOCTEM IMIaHUPOBAaHHUS M OCHalleHUs kaOuHera ¢usuku. Ilpu stom
obOecrieunBaeTcs OBJAJEHHE OOYYAIOUIUMUCS YMEHUSMU IIPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHMOCTEHN (bHSI/If-IeCKI/IX BCIIMUMH HW TIOCTAHOBKY OIIBITOB TII0O IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BaManne YACTACTCA PCUICHUTO paC‘-IéTHBIX 1 KAa4YE€CTBCHHBIX 3a/1a4. HpI/I OTOM J1JIA
pacuéTHBIX 3aJad MPUOPUTETOM SIBIIIOTCA 33/7a4M C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO,
MO3BOJISIFOIIME TIPUMEHSITh U3ydeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca,
TaK U UHTCTPUPYA 3HAHUA U3 Pa3HbIX PasgcyIoB. 21.]'[5[ KauC€CTBCHHBIX 3aJla4 IPUOPHUTECTOM SABJIAIOTCA
3a/laHusl Ha OOBsICHEHHE MPOTEeKaHUs (GU3NYECKUX SBJICHUU U MPOLECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOytorire BI0opa GU3NYECKON MOIEIH ISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY 00ECIIEYCHHIO
y4eOHOro Tporecca 0a30BbIi ypOBEeHb Kypca (M3MKKA Ha YPOBHE CpeaHero odmiero oOpa3oBaHUs
JOJKEH M3y4daThCS B YCIOBHUSIX HpeIMETHOro KaOuHera GU3UKHM WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOHWHETa NPEIMETOB €CTECTBEHHO-HAy4yHOTO HHKiIa. B kaOunere ¢usuku
JOJKHO OBITh HE0OXoIuMoOe J1abopaTOpHOE OOOPYAOBAHME JUISl BBIMOJIHEHUS YKa3aHHBIX B
porpaMme o Gpu3nKe ydeHMUYeCKUX MPaKTUUECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHcTpaliMOHHOE  000pyAOBaHHE (QOPMHUPYETCI B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAaJbHONH JOCTaTOYHOCTH W OOECHeuMBaeT IMOCTAaHOBKY IMEPEYUCICHHBIX B IMpOTpamMme IO
(¢u3MKe KIIOYEBbIX JEMOHCTpAalMid M MCCIENIOBAaHUSA M3y4yaeMbIX SIBICHUW U TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 0060pyAOBaHUE ATl YICHUUYECKUX MPAKTUUYECKUX padoT hopMUpyeTCs B BUJIE
TEMaTUYeCKMX KOMILUIEKTOB M oOecrmeuynBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temaruueckue KOMILUIEKTHI J1a0OpaTOpHOTrO 0OOPYAOBAaHUS JOJKHBI  OBITH
MOCTPOCHBI HAa KOMIUJIEKCHOM HCIOJB30BAaHUU aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU 1ENISIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE UHTEPECA U CTPEMIICHHSI 0OYJAIOLINXCS K HAYYHOMY M3y4EeHHUIO TPUPO/IB,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAydyHOM METOJIeé TO3HaHUS U  (QOpPMHUPOBaHUE

HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;
e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



(dbopMupoBaHHe YMEHUH OOBACHATH SBJICHUS C HCIIOJIb30BAHHEM (H3MUECKUX 3HAHUN H
HAay4HBIX JI0Ka3aTEJIbCTB;

(opMupoBaHHE TPEACTABICHUN O PO (U3UKU JUIS PA3BUTUSA JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX Leseld oOecreunBaeTcsl pELIEHUEM CIEAYIOUIUMX 3aJad B Ipolecce

n3ydeHus Kypca GU3UKU Ha YPOBHE CpetHero o0mero o0pa3oBaHus:

npuoOpeTeHne CHCTEMBI 3HAHUH 00 00mMX (DM3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DHU3HKY, DJIEKTPOAMHAMHKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(PHU3UKH;

(opmMupoBaHHE yMEHHI PUMEHATh TEOPETUUECKUE 3HAHUS U OOBSICHEHUST (PU3NIECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATHS IPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN KU3HH;
OCBOEHHUE CIIOCOOO0B PEUICHUS Pa3IMYHBIX 33]a4 C SIBHO 3aJJaHHON (PU3NUECKON MOJIENbIO,
3a/1a4, MOJPa3yMeBAIOLINX CAMOCTOSTEIbHOE CO3JaHle PU3NYECKON MOJENH, aIeKBaTHOU
YCIIOBHSIM 33]1a4H;

MOHMMaHHe (U3MYECKUX OCHOB M TNPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MTPOLECCOB, UX BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJIECHUE METOJAMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TPOBEACHUS (PUINUYECKUX
9KCIEPUMEHTOB, aHAJIM3a U WHTEpIpeTaluu UH(QOpMAaLUU, ONpeAeseH!s] JOCTOBEPHOCTH
MTOJY4EHHOTO PE3yJIbTaTa;

CO3JIJaHME YCIIOBHM Il PAa3BUTHUsI YMEHHHM NPOEKTHO-HUCCIEA0BATENBCKOM, TBOPYECKON
NESATENBHOCTH.

Ha w3yuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpEIHEro OOIIero 0O0pa3oBaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 wacoB (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 Jaca B

HEJIEINIO).

[Ipemyaraemerit B mporpamMmmMe 1o (pu3uKe MepedeHb Ja00paTOPHBIX W MPAKTUYECKUX PadoT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YUUTEIb JIEJIAET BHIOOP MPOBEICHUS JTaA00OPATOPHBIX padOT U OIBITOB
C Y4€TOM WMHIUBHIYAITBHBIX 0COOCHHOCTEH 00yYarOInXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoze. Haydnele meronpl NO3HaHUsA OKpyKawouero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MPUPObl. DKCIIEPUMEHT B (pU3HKE.
MopnenupoBanue ¢Qusnueckux siBieHUd M mpoueccoB. Hayunble rumotessl. ®dusnueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYeCKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Pomp m mecto ¢usuku B (opMupoBaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHUE. OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEeHHS. CrucTema OTCUETa.
Tpaexropust.

[Tepemenienne, CKOpPOCTh (CpemHSSI CKOPOCTb, MIHOBEHHAasi CKOPOCTh) W YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. CIo)KeHHe TEepeMEeNIeHHH U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEHHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILLICHUS] MATEPUAIbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

Kpuonuneiinoe asuxenue. JBrxeHre MaTeprUaibHOM TOUKH MO OKPY>KHOCTH C TTOCTOSTHHOM
10 MOJAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOPOCTh. [lepron n yacToTa oOpaiieHus.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTpoHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIIMIOMETp, ABUKEHUE CHAPSJIOB,
LIETIHBIE U PEMEHHBIE MTEPEAAUN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLICHUSI MEXKIY MYTSAMH, MPOMICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIE
paBHbIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUHU C HAYaJIbHOM CKOPOCTHIO, pABHOM
HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa

[Ipuamun otHocurenbHOCcTH ['anuies. llepBoiii 3akoH Hprotona. MHepuuanbHblEe CUCTEMBI
OTcYéra.



Macca tena. Cuna. [lpunuun cynepno3unmu cwi. Btopoit 3axkon HerooTona mmns
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxecTtu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckoiamkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHS CKOJBKCHHUS M cuia TpeHus Nokos. Koaddunment tpenus. Cuiia COMPOTUBICHHS TPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHo€ 1 BpamaTreabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TENa.

MOMEHT CHJIbI OTHOCHUTENBHO OCH BpauieHus. [1nedo cuibl. YcioBus paBHOBECUSI TBEPIOTO
Tena.

TexHuueckre yCTpOWCTBA H TPAKTUYECKOE TNPUMEHEHHWE: TMOAIMIUITHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cuin.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIui.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYSHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJI YIPYrOCTH, BO3HHMKAIOIIUX B IPYKHUHE M PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexaHuke

Nmmynsc mMaTepuanbHOW TOUKM (Tesa), CUCTEMbl MaTepHalbHbIX TouYeK. MMmOynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus martepuanbHON Touku. Teopema 00 H3MEHEHHHM KHHETHYECKOMN
SHEPrUH.

[TotenmmaneHas sHeprus. lloTeHnmanbHas sHeprusi ynpyro Ae(GOpMUPOBAHHOW MPYKUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHble M HENOTEHLHUATbHbIE cUJbl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexo1 mOTeHIMATBHOM PHEPTUU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul



W3yuenne abCONIOTHO HEYNPYroro yAapa C TOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIBI C U3MEHEHUEM MEXaHUYECKON SHEPTUU Tella Ha IpUMeEpe
PacTsLKEHUS pE3UHOBOIO KIYTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM U MX OIBITHOE 0OOCHOBaHMUE.
Bpoynosckoe apmwxenne. Auddysus. Xapakrep IBHKEHUS W B3aMMOACHUCTBUS YaCTHI] BEIECTBA.
Mogenu cTpOeHUs ra30B, JKUJIKOCTSH U TBEPIBIX TET U OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mopnens uaeanbHoro rasza. OCHOBHOE YypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKON TEOpHH
UJeaNIbHOTO Ta3a. AGCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON SHEPIHH TEIJI0BOTO
nBrKeHHs dactun rasa. Illkama temmneparyp KenbBuHa. ['a3oBble  3aKkOHBL. YpaBHEHHE
MenneneeBa—Kimaneiipona. 3akon [lanpToHa. M3omporecchl B HI€aIbHOM ra3e C MOCTOSIHHBIM
KOJIMYeCTBOM BemlecTBa. ['paduueckoe mpeacTaBieHne W30IMPOLECCOB: H30TEpMa, H30XO0Da,
n3zo0bapa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BElIecTBa, (oTorpaduu  MOJEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OmnbrTel 10 AU GyY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYIIPHOTO B3aUMOICUCTBUSI.

Mogenb, WIUTFOCTPUPYIOLIAsk IPUPO/LY JABICHUS ra3a Ha CTEHKHU COCYy/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ira3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe HA OCHOBE MU3MepeHuil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvt mepmoounamuKu

TepmonuHamuueckass cucreMa. BHYTpeHHSIE SHEprusi TEpPMOJIMHAMHYECKOW CHUCTEMbBlI U
criocoObl €€ m3MeHeHus. KommuecTBo TeruoTsl U pabota. BHYTpeHHsST SHEprus OJHOATOMHOIO
uJeanbHOTO rasa. Buael Tersonepenaun: TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOThI IpH TeIUIonepeaaye.

[Tonsite 06 aguabataom mporiecce. IlepBolit 3akoH TepmoauHamMuKu. [IpumeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. ['padudeckas nHTEpnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOGpaTUMOCTh POLIECCOB B IPUPOJIE.

TennoBeie mamunbl. [IpuHIUNBI AeiicTBHS TerioBeIX MamuH. [IpeoOpa3oBanus sHepruu B
TerIoBbIX MamuHax. Koadduiuent mone3Horo aeiictsus teriaoBoi mamuHbl. [{ukn Kapao u ero
KO3 QUIIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

TexHuyeckue ycTpoilcTBa U MPaKTUUECKOE IPUMEHEHHE: IBUTATEIb BHYTPEHHETO CTOPaHUS,
OBITOBOM XOJIOUIBHHUK, KOHIAUIIHOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH HEPTUH Teja MPHU COBEPIIEHUH pabOThI: BHUIET MIPOOKU U3 OYTHUIKH
MOJ JIEHCTBHEM C)KaToro BO3AyXa, HarpeBaHue »(upa B JATYHHOH TpyOKe IyTéM TpeHUs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHEpruu (TeMIepaTypbl) Teja pu TeIionepeaaye.

OmnpIT N0 auadaTHOMY PACIIUPEHUIO BO3/yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHoM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Vcnapenue u kuneHne. AOCOIOTHAS U OTHOCUTEIIbHAS
BIIQXXKHOCTh BO3Ayxa. HacelieHHBIM map. YienpHas TeruioTa mnapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

TBépnoe temo. Kpucrammueckne u amop@Hbie Tela. AHH3OTPOIHUS CBOMCTB KPHUCTAJLIOB.
Kunkue xpuctamnsl. CoBpemMeHHble Marepuaibl. [lnaBneHue W Kpuctamnuzauus. Y jaeabHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEeHHE TEIUIOBOTO OasiaHca.

Texnuueckre yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJyYeHHs] COBPEMEHHBIX MaTepHajIoB, B TOM YUCIIE HAHOMATEepUaioB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MIaBieHHs KPUCTAIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaAaMHKA

Tema 1. Inekmpocmamuxa

DJeKTpu3alus Tejl. DIESKTpUIEeCKU 3aps. [IBa Buaa snekrpudeckux 3apsaaoB. [I[poBoaHuku,
JURJIEKTPUKU U MOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. TodeuHbli 31€KTpUYECKUN 3apsi. DIEKTPUUECKOE
nosne. Hanpsxk€HHOCTh 3nekTpuyeckoro mnotid. IIpuHmun cynepno3uuuy 3JIeKTPUYECKUX IOJIECH.
JIuHuK HANPSKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

PaGora cun snexkrpocratuueckoro noss. [lotenmman. Paznocts notenmnuanos. [IpoBoanuku
U JTURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJI€e. [(uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkocTb. KoHaeHcaTop. DJEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEprus
3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKON, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLIUII JEHCTBUS DIIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAaHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSPKEHHBIX TEll.



[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOPA OT IJIOLIAAM IUIACTHH, PAacCTOSHUS
MEXAY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax
DOneKTpUYecKuil TOK. YCIOBMS CYILIECTBOBAaHHUA JJIeKTpUueckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.
Hanpsokenne. 3akon OMma a5 ygacTka LETH.
DNEeKTpUUYECKOE COIMpPOTUBJICHHE. YIeIbHOE CONMpOTHUBIEHUE BemiecTBa. llocnenoBarenbHoe,
MapajuIeJIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOTHUKOB.
PaboTa anexrpuueckoro Toka. 3akoH Jlxkoyns—JleHia. MOIHOCTB JIEKTPHUYECKOTO TOKa.
DJIEKTPOABMIKYIIIAs CUJIa U BHYTPEHHEE CONMPOTUBIEHUE MUCTOYHUKA TOKA. 3akOH OMa ISl TOJTHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.
DNeKTpOHHAas MPOBOAUMOCTh TBEPJBIX METAUIOB. 3aBHUCHUMOCTH CONPOTUBJIEHHS] METANIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.
DNeKTpUYEeCKUi TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAsI MPOBOIUMOCTh MOJYIPOBOAHUKOB. CBOMCTBa p—n-
nepexo/a. [lomynpoBofHUKOBBIE TPHOOPHI.
DNEeKTpUYECKUN TOK B pacTBOpaxX M pacIulaBax MEKTPOJIUTOB. DJIEKTPOJUTHYECKAS TUCCOLUALINSL.
DIIEKTPOJIH3.
DJIEKTPUYECKHI TOK B razax. CaMOoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnud. [Lna3zma.
TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaAMIEPMETP, BOJIBTMETP, PEOCTarT,
HUCTOYHUKUA TOKa, OJJIGKTpPOHArpeBaTeNbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBJICHUSA,  BaKyyMHBI  JHOJ,  TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.
Jlemoncmpayuu
N3mepeHue cuibl TOKa U HaPsHKEHUS.
3aBUCUMOCTh CONPOTHUBJICHUS UUIUHAPUUECKUX NMPOBOAHUKOB OT JUIMHBI, ILIOIIAN IONEPEYHOTO
CEYEHMS U MaTepHaa.
CMmelaHHOe coeIMHEHUE POBOJHUKOB.
[IpsiMoe n3mepeHue 3eKTpoaABIAKYILIEN cuilbl. KOpOTKOE 3aMbIKaHHE rajlbBaHUUECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONIPOTUBIICHHUSL.
3aBUCHUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB 3JEKTPOJIUTOB.
HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3/1yXa.
OAHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenue 351eKTpoABUKYILEN CUITbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.
Habnronenue snexTposunsa.
MexnpeamerHblie CBA3U



N3yuenne xypca ¢usuku Oa3zoBoro ypoBHS B 10 Kimacce oOcCymecTBisieTcss € y4ETOM
CoJiepKaTeIbHBIX MEXKIPEAMETHBIX CBs3€i ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadun
U TEXHOJIOTHUH.

Mesicnpeomemnusie noHamus, CBA3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHMSA: SIBJICHUE,
HAy4YHBI (akt, TUmoresa, (u3nMveckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE, SKCIEPUMEHT,
MOJEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CHCTEMBl ypaBHEHUWH, JHHEWHas (QYyHKIMs, napaboia, rumepodosia, Ux
rpadUKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TAaHTEHC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIMH Ha OCH KOOpPJMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexaHuueckoe IBHUXKEHUE B KUBOM mpupone, nuddysus, ocMoc, TEIIOOOMEH >KHUBBIX
OpraHu3MoB (BHUJblI TEIUIONEpEaud, TEIJIOBOE PABHOBECHE), DJIEKTPUUYECKUE SIBICHMSI B KUBOM
MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOSHHUE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBble CBOWCTBA TBEPABIX TEJl, KUAKOCTEH U ra3oB, AIEKTPUUYECKHE CBOIICTBA METAJLIOB,
AIIEKTPOJIUTUYECKAS AUCCOIUAIIMS, TAIbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: mpeobpazoBaHue ABMKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIINITHUKY, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS MMITyJIbca B TEXHHUKe (pakera, BOJOMET M
Ipyrue), JBUTAaTelb BHYTPEHHErO0 CropaHus, TmapoBas TypOHHA, OBITOBOM XOJOIMIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUH TOTY4YE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCII€ HAHOMAaTEpHaJIOB,
U HAHOTEXHOJOTMH, OSJIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTpYHHBIH TpPHUHTEP, 3IEKTPOHArpeBaTeIbHbIE NPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPHUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. diiekTpoauHAMHKA
Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA
[Toctosinubie MarHuThl. B3auMonelcTBHME NOCTOSIHHBIX MarHuToB. MarnutHoe mose. Bektop
MAarHUTHOM MHAYKUUU. [[puHIMN Cyneprio3uliuy MarHuTHEIX MoJiel. JIMHUY MarHUTHOM MHIYKIIVH.
KapTtuna nuHMi1 MarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.
MarsuTHO€e 1oJie TPOBOJHUKA ¢ TOKOM. KapTuHa JTUHUN MHAYKUMM MarHUTHOTO MOJS JUIMHHOTO
MPSIMOTO MTPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O ITPOBOJIHUKA, KATyIIKHU ¢ TOKOM. OmnbIT DpcTreaa.
B3aumopaelicTBie mpoBOAHUKOB C TOKOM.
Cuna Amnepa, €€ MOZ1yJIb U HAIpaBIICHUE.
Cuna JlopeHnua, e€ Moaynap W HampabiieHHE. J[BH)KEHHE 3apsKEHHOM 4YacTHULBI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cuiel Jlopenma.
SBneHue  HnEeKTpOMarHuTHOM  wHAyKUMU.  [loTOK  Bekropa  MarHUTHOW — WHAYKIHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.
BuxpeBoe snekrpruueckoe nosie. IEKTPOABUKYIIAs CHUIIA MHIYKIUU B IPOBOJHUKE, ABUKYLIEMCS
MOCTYMATEIbHO B OJAHOPOJHOM MarHUTHOM TOJIE.
IIpasuiio Jlenna.
NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIMH. DIEKTPOABUKYILASA CUJIa CAMOUHIYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.
DNEeKTPOMarHUTHOE MOJI€.
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TexHuueckue ycTpoiicTBa M IPAKTUUECKOE IPUMEHEHNUE: IOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOIBUIaTEllb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIMU MarHUTHOTO HOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOIBUKYIIEH CHIIBI UHIYKIIMK OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBrieHNE CAMOVMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne MarHuTHOTO IOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 311€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiebaHusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KONE0AHUA
KonebarenpHas cuctema. CBOOOIHBIE MeXaHWYECKHE KoJiebaHus. ['apMoHWYEeCcKHe KojaeOaHwMs.
[lepuon, dwacrora, ammumryga u (aza koneOanuii. [Ipy>KMHHBIH MasTHUK. MaTeMaTHYECKHUMA
MasTHUK. YpaBHCHHE TapMOHHWYECKHX KoJieOaHui. [IpeBpaieHne >HEpruu NMpu TapMOHUYECKUX
KOJICOaHMIX.
Konebatenpubiii  koHTYp. CBOOOIHBIE  AIEKTPOMArHUTHBIE  KOJEOAHWS B HIACAITBHOM
KOJIeOATeIbHOM  KOHTYpe. AHAIOTHS MEXIy MEXaHMYECKUMH H  DJICKTPOMArHUTHBIMH
kosebanusiMu. Dopmyna TomMcoHa. 3aKOH COXpaHEHHUs SHEPIHUM B HJICAJTBLHOM KOJEOATEIIbHOM
KOHTYDE.
[IpencraBneHue o 3aTyxarmmux KojieOaHUsAX. BeIHYKIEHHBIE MEXaHHUYEeCKHe Kojiebanus. Pe3onaHc.
BriHYXIeHHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.
[Tepemennbiii TOk. CHHYCOMJAIBHBIA TEPEMEHHBI TOK. MOIIHOCT, TEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNE CHUJIbI TOKA U HAIIPSKCHUS.
Tpanchopmarop. IlpomsBojacTtBo, mepemadya W MOTPeOJICHUE  DICKTPUYECKOW  SHEPIHH.
DKOJIOTUYECKHE PHUCKH TPH TPOU3BOACTBE DIEKTpodHepruu. KynbTypa HCIOIB30BaAHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.
Texnuyeckne ycTpoiicTBa M MPaKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKUN 3BOHOK, T'E€HEPaTop
MIEPEMEHHOTO TOKA, JIMHUH JIEKTpOoIIepe1ay.
Jlemoncmpayuu
HccnenoBanne mnapaMeTpoB KoleOaTeabHOW CUCTEMBI (MPYKHUHHBIA WM MaTeMaTUYeCKUi
MasITHUK).
Habnronenue 3aTyxaronmx KojgebaHuiil.
HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.
Habmonenue pe3onanca.
CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.
OcmnorpaMmbl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUS OT BPEMEHH) TSl AJIEKTPOMArHUTHBIX
KOJICOaHUIA.
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Pe3onanc mnpu mnocneaoBaTeibHOM —COEAMHEHUM PE3UCTOpPA, KATYIIKA HHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mogeinb TUHUM 3IEKTPOIepeayu.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

UccnegoBanue 3aBUCUMOCTH MEpUOAA MaJbIX KOJ€OaHUN Irpy3a Ha HUTU OT JUIMHBI HUTHU U MacChl
rpysa.

UccnegoBanue mepeMEeHHOTO TOKa B IIENMU W3 TOCJEIOBATEIbHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHbL

Mexanuveckue BOJIHBI, yclioBHs pacnpoctpaHeHus. [lepuoa. CKOpoCcTh pactipoCcTpaHEHUs U JUIMHA
BoJiHBL. [lomepeunsie U Ipo10JibHBIE BOTHBL. MIHTEepdepeHius u Audpakiiyus MeXaHUIeCKUX BOJTH.
3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL.  YCJIOBHS H3JIYYCHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTtanus BektopoB E, B, V B anexrpomarautHoii BosHe. CBOMCTBA AJEKTPOMATHUTHBIX BOJIH:
OTpakeHWe,  MpeJloMieHue,  mnossgpusauus,  audpaxkuus,  uHTepdepenmus.  CrkopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[Ikaya sneKTpoMarHuTHBHIX BOJIH. [[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIHNEI pagrocBs3u U TeneBuaeHus. Paguonokanus.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

Texnuueckne yCTpOWCTBA W TPAKTUYECKOE TPUMEHEHHE: MY3BIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBasl JIMarHOCTHMKA B TEXHWKE W MEIUIIMHE, pajap, PaauoONpUEMHHUK, TEJIEBU30D,
anTeHHa, tenedpon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHunu u Juppakiiui MEXaHHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMILTUTYAON U 4aCTOTON KOJIeOaHHiA.
HccnegoBanue CBOWCTB 3IIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, NPEJIOMIICHHE, MOJISpU3aLNs,
mudpakuus, HHTepQepeHIIns.

Tema 3. Onmuxa

['eomerpuueckass ontuka. [IpsMonuHeiiHOe pacnpocTpaHEeHUE CBETa B OAHOpOAHOU cpexae. Jlyu
cBeTa. TouyeuHbI UCTOUHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300paxeHuii B MI0CKOM 3epKaie.
[Ipenomnenue cBeTa. 3aKkOHBI MpeIOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTellb MPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroy nojaHoro BHyTpEHHEr0 OTPaXKeHHUSL.
Hucnepcus ceeta. CrnoxHbIi cocTaB 6eoro ceera. LBer.

Cobuparomiue u paccenBaroliue JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHHE W ONITUYECKas cuia
ToHKOHM nuH3bI. [locTpoeHne m3o0pakeHHid B COOMPAOIINX U pacceuBarOIIUX JTuH3ax. Popmyna
TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOMN ONITUKH.

BonnoBast ontuka. WnTepdepenius cBera. KorepeHTHbIE UCTOYHHKHU. YCIOBUS HaOIIOJICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PPEPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.
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Hudpaxmus ceera. AudpakiuonHas pemérka. YCnoBre HaOMIOACHUS TJIABHBIX MaKCUMYMOB IPH
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

Texnuueckue yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHME: O4YKH, Jymna, ¢oToamnmapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(pakIroHHAs pemérka,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHHEe, OTPaKEHUE U peoMiIeHre cBeTa. OnTuueckue npuOopsl.
[lonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

UccnenoBanue cBONCTB N300paKEHUM B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue nqudpakiuu cera.

HaGnronenue aucnepcun cera.

[TonyueHue cniekTpa ¢ HOMOIIbIO PU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl NpUMEHMMOCTH  KJacCHMYEeCKOW MexaHuku. [locTymaTel  crnenuanbHOM — TEOPHUH
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJIYJS CKOPOCTH CBeTa B  Bakyyme, MPUHIUI
OTHOCUTEJILHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIeHHE BPEMEHH U COKPAIIEHHUE JITUHBI.

DHeprus U UMMYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPrUeH U UMIYJIbCOM PEJIATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. opmyna [1nanka cBsi3u sHEpruu GOTOHA C €ro YaCTOTOU. DHEPTUsl M UMITYIIbC (DOTOHA.
OtkpeiTue u uccrnegoanue ¢orordpdekra. Onbitel A. . CroneroBa. 3akonsl (oTodddekra.
VYpasuenue DitamreitHa 11 porodddexra. «Kpacnas rpanuna» gorosrdpdexra.

JaBnenue cBeta. Onbitel I1. H. JIeOenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M MpPAaKTHUECKOE MPUMEHEHHE: (HOTOIIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOIUO/.

Jlemoncmpayuu

@013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Cseroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
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Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactwi. [lmanerapHas mMoJenb
aroma. [loctymarel bopa. M3nydenue u morniomeHue (OTOHOB IMPH IEpEXo/ie aToMa C OIJHOTO
YPOBHS SHEPrUM Ha Apyroil. Buapl ciektpoB. CHeKTp ypoBHEN 3HEPIMM aTOMa BOJOPO/a.
BounnHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoins. KopnyckyasipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

Texnuueckue ycTpoWCTBa U NMPAKTUUYECKOE NMPUMEHEHME: CIIEKTPAIbHBIA aHAINU3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeRvaTbIX CIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGnronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe sa0po

DKCIIepUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOeHHUS siipa. OTKpPhITHE PaAH0aKTUBHOCTH. OMBITHI
Pesepdopna mo ompexneneHuro cocraBa pauoaKTUBHOIrO wu3nydeHus. CpoiictBa anbga-, Oera-,
raMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpbiTHE TTpoTOHA M HelTpoHa. Hyknonnas monens siapa I'eitzenOepra—lBanenko. 3apsin siipa.
Maccosoe uncino siapa. M3otormsl.

Anbda-pacnaz. DJEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacmaa. [ aMma-uznmydeHwe. 3aKoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

Snepusie peakunu. JleneHue u CUHTES €.

Anepubiii peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W MEPCIEKTHBBI SACPHON SHEPTETHKH.
DKOJIOTUYECKUE ACTIEKTHI AI€PHON SHEPTETUKHU.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHUpa.

TexHuueckne ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHUE: J03UMETp, KaMepa BuiibcoHa, snepHsblid
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB YacTil (10 TOTOBBIM (GoTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Ortanbl pazBuths actpoHoMuH. [IpukinasHnoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cuctema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum CosiHua W 3BE371. 3BE3/bI, X OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMmMa «CHEKTpaJbHBIM KIACC — CBETUMOCTBb». 3BE3NI  TJIaBHOM
MOCJEI0BATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE31  TJIaBHOM
MOCJEeI0BATENIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJItoLMK COJIHLIA U 3BE3. DTalbl )KU3HU 3BE3]L.
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Mneunsiii [lyre — wnama [anmaktuka. Ilonmoxkenue m aBmxenue Connua B [amaktuke. Tursl
ranakTuk. Paguoranaktuku u kBasapel. UEpHbIE ObIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paz0Oeranue ramaktuk. Teopus Bosbiioro
B3pbIBa. PeslKTOBOCE H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJIa30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPHIOKCHUN IS
ONpEJeNICHUs] TOJOXKEHUsI HEOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUA
CeBepHOTo MoIyIapus U sIpKUe 3BE3]IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoOBTOpPeHUE

Ponp ¢u3uku u acTpoOHOMHM B SKOHOMUYECKOW, TEXHOJOTUYECKOW, COIMATBHOM M ITUYECKOU
cdepax JesTebHOCTH YeJOBEKa, POjb U MECTO (PM3UKHU M aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOM
KapTUHE MHUpa, poJib (PU3MUECKOH Teopuu B (POPMUPOBAHUU MpPEICTaBICHUN O (usnueckon
KapTUHE MHUpa, MeCTO (hU3MYEeCKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOJE.

MexnpeameTrHblie CBSI3H

W3yuenne xypca ¢usuku OazoBoro ypoBHS B 11 Kkijacce ocymiecTBisieTcss ¢ y4ETOM
CoJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpapuu
U TEXHOJIOTHUH.

Mesicnpeomemnuvie nonamus, CBA3aHHbIE C U3Yy4EHHEM METOJOB HAY4YHOI'O IO3HAHMSA: SIBJICHUE,
Hay4HbI (akt, runores3a, (undeckas BEIMYUHA, 3aKOH, TEOpHsl, HAOIIOIEHHE, HKCIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE (DYHKLHU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI U UX MPOCKIMHA HA OCH
KOOpAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTApHbIX (DYHKIMH, NPU3HAKU OJ00HUS
TPEYroJIbHUKOB, ONPE/IEICHNE TUIOLAAN INIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snekrpuyeckue SBIEHUS B JKUBOW NpUpOAE, KoJIeOATENIbHbIE IBM)KEHHS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE, JCUCTBUE PaJlalliy Ha )KUBBIC OPraHU3MBI.
Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIABIX TEJ, MEXaHU3MbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHY, CIIEKTPAIbHbBIN aHAIN3.

l'eocpachus: wmarHuTHple NOMIOCAa 3€MJIM, 3al€XKH MAarHUTHBIX pyl, (oTochéMka 3eMHON
IIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JNWHHUMA DJEKTpONEpelad, TIEHEpaTop IIEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEIb,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, Teiedon, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOro mpeamera «Pu3nka» Ha YpOBHE CpeAHEro oduiero odpazoBaHus (0a30BbIii
ypOBeHI)) JOJDKHO 00€ecIIeYuTh AOCTWIKCHUC CIICAYIOIIHUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpenaMera «DHU3uKay TOJDKHBI OTPaKaTh TOTOBHOCTh
U CHOCOOHOCTh OOY4YaIOIIMXCSI PYKOBOJACTBOBATHCS COHOPMUPOBAHHON BHYTpEHHEH MO3MUIMEN
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHCHTAIMH, TO3UTHBHBIX BHYTPCHHHX YyOEXKICHUH,
COOTBETCTBYIOIINUX TPATUITUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA M OIBITA JESITEILHOCTH B MPOIECCE PeaTn3allii OCHOBHBIX HAIPABIICHUH BOCIUTATEIHBHON
JEeSITeILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’aaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYYAIOMIErocss KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

MPUHATHE TPAJTUITUOHHBIX 00MIEYEIIOBEYSCKHX TYMAaHUCTUICCKUX U JICMOKPATHUCCKUX IICHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JCSITEILHOCTh B HHTEPECAX TPaXkKJTaHCKOT'O OOIIEeCTBa, YIaCTBOBATh
B CaMOYIPaBJICHUH B 00pa30BaTEIIbHON OpraHu3aIiy;

yYMEHHE B3aUMOJIEHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C UX (QPYHKIUSMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, NOCTHKEHHSIM POCCUHUCKUX YUEHBIX B
o06sacTu (GU3UKH U TEXHHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIHHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

4) 3cTeTHYeCcKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs OSCTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoit HayKe;

S) TPyAOBOr0 BOCIIMTAHMSA:

UHTEpEC K Pa3NIuyHbIM cdepaM MpodhecCHOHATBLHON NesATeNbHOCTH, B TOM YHWCIE CBS3aHHBIM C
Gbu3MKOM W TEXHUKOW, YMEHHME COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymiedt mnpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M C€aMOOOpa3oBaHHUIO B 001MacTH (U3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JOrHYECKOr0 BOCITHTAHHUS:

chOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KyJAbTYpHI,  OCO3HAaHHE  TJIOO0AJIBHOTO  XapakTepa
IKOJIOTHYECKUX MPOOIIEM;
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IUIAHUPOBAHUE M OCYILECTBICHHE JCUCTBUM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHUA LEIeH
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacUIMpeHre OMbITa JCATEIBHOCTH HKOJOTHYECKON HAMpPaBICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUH 10 PHU3HKE,;

7) UEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO DPa3BUTHS
¢bu3nveckoil HayKH;

OCO3HAHME IICHHOCTH HAYYHOW JCSITEILHOCTH, TOTOBHOCTH B TMpOIECCe H3YUCHUS (UBHKHU
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATEICKYIO IEATEbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble jornueckue aecTBus:

CaMOCTOSITENIHFHO (POPMYTUPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH EH AeITeIbHOCTH, 3371aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH Y POTUBOPEUHS B PACCMATPUBAEMBIX (DH3NUECKUX SBICHUSAX;
pa3pabaTheiBaTh IIJIaH PEMICHUS NTPOOIEMBI ¢ YYETOM aHAM3a HMMEIONMIUXCS MaTePHAIBHBIX M
HEeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBHI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIEHUBATH
PHUCKH TIOCTIEACTBUHN JEATEIHHOCTH,

KOOPIMHUPOBATH U  BBINOJHATH pabOTy B  YCIOBUAX pEAIbHOrO, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOIaMU (PU3HUECKON HAYKU;
BIIQJIETh HaBbIKAMU Y4e€OHO-HMCCIIEI0BATEIBCKON U MPOEKTHOW AESITENbHOCTH B 00MacTU (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TIOHMCKY METOJOB pelIeHUs 3aaady
(bu3MYECKOTO COJIep>KaHus, IPUMEHEHHIO Pa3InYHbIX METOI0B O3HAHMS,

BIIAJETh BHUJAMH JEATEIBHOCTH 10 IOJIYYEHHIO HOBOIO 3HAHHUS, €ro HWHTEPIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CHTYAIMSX, B TOM YMCJIE MPU CO3JaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISIT MIPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyalM3UpPOBATh 3aJady, BBIIBUIaTh TUIOTE3Y €&
pelIeHUs, HAXOAUTh apryMEHThI JIJIsl IOKa3aTelbCTBA CBOUX YTBEP)KJIEHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJE pEIICHUs 3aJaud pPe3ylbTaTbl, KPUTUYECKH OIEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33a/la4d B 00pa30BaTENbHON JEATEILHOCTH, B TOM UHUCIIE
MpH U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OpUrHHAIbHbBIE TOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undpopmanueii:
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BJIAICTb HABBIKAMHU ITOJIYYCHHA I/IH(I)OpMaI_II/II/I (bI/ISI/I‘-IeCKOFO COACPIKAHUA M3 HUCTOYHHUKOB PA3HBIX
THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBJIATL IIOUCK, aAHAJIN3, CHUCTCMATHU3AllMI0 W HHTCPIIPCTALIUIO
nHGOpMAIUU PAa3IUYHBIX BUJOB U ()OPM NIPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

HCII0JIL30BAaThL CpPEACTBaA HHq)OpMaHHOHHBIX U KOMMYHUKalIMOHHBIX TEXHOJIOTHHA B pPEHICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX 3a/ady C COONIIoIeHHEM TpeOOoBaHUM
OPTOHOMHKH, TCXHUKHU 6C3OHaCHOCTI/I, TUT'CHBI, pecypcoc6epe>KeHI/I${, MMPaBOBbBIX W I3THYCCKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJAEp)KaHHS B pa3IMUYHBIX (opmarax C yd4ETOM Ha3HAUYCHUS
uHbOpMAlMM ¥ LEJIEeBOM ayJUuTOpPHH, BBHIOMpas ONTHUMANbHYIO (OpMy NpPEIACTABICHUS U
BH3yaJTH3aIIH.

KoMMmyHukaTuBHbBIe YHUBepcaIbHbIe yYeOHbIe JeliCTBUSA:

OCYILIECTBJIATH OOLIEHNE HA YpOKaX (U3UKHU U BO BHEYPOUHOU JIESATENBHOCTH;

pacrno3HaBaTh NPEANOChUIKY KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(INKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH € Y4E€TOM OOLIMX HUHTEPECOB U
BO3MOXHOCTEHN KaK/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 11eJI1 COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBAaTh U KOOPJIMHUPOBATH JIEHCTBUS 1O €€
JOCTH>KEHHIO: COCTaBIIATh IUIAH JEHCTBUM, pacHpelessaTh pOJM C Y4ETOM MHEHHH YYaCTHHKOB,
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAaueCTBO CBOET0 BKJIaJa M KaXJOTO Y4YacTHHKA KOMaHIbl B OOIIMI pe3yibTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM,

npeniaraTb HOBBIE TPOEKTHI, OLEHUBATh HJEU C TMO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IOBEACHHE B PAa3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHe, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eiCTBHS

Camoopranuszanms:

CaMOCTOSITENIBHO OCYIIECTBIIATH O3HABATENIbHYIO ACITEILHOCTh B 001acTH (PU3UKU U aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATh COOCTBEHHBIE 3a/1aUu;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX 3a/1a4, IJIaH BBINOJHEHUS
MPAKTUYECKOH paboThl € y4ETOM UMEIOUIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEeANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO OSPYIUIMH B 00IACTH (PHU3UKH, MOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBbI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
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BIIQJICTh HAaBBIKAMU I[IO3HABATEIBHON pEQIICKCHH KaK OCO3HAHMS COBEPIIACMBIX JCUCTBHIA U
MBICIUTENBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUI;

MCIO0JIb30BaTh MPUEMBI pe(DIICKCHU ISl OLIEHKH CUTYaIlid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIN3E PE3YJIbTATOB JIEATEIHHOCTH,

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO APYrUX HA OIMIUOKH.

B mporiecce 1oCTHKEHUST TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI IO (PU3UKE ISl YPOBHS
cpeaHero o0mero o0pa3oBaHus y 00YJaIOUINXCSl COBEPUICHCTBYETCS SMOIIMOHAIBHBIA UHTEIUIEKT,
MIpeIoararouil copMrUpoOBaHHOCTS:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIpaBJIEHUs Pa3BUTHsSI COOCTBEHHOU AMOITMOHAIBHOU c(ephl, ObITH YBEpEHHBIM B ce0e;
CaMOPETYJIMPOBAHUSI, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJIEHNE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHATIFHBIM U3MEHEHHSIM U TIPOSIBIISITH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMHU, BKIIIOYAIOIICH CTpEMJICHHE K JOCTIKEHHUIO 1M M YCIEXY, ONTHMHU3M,
WHUIIMATUBHOCTH, YMEHHUE JICHCTBOBATH NCXO/I U3 CBOMX BO3MOKHOCTEH;

AMIIATHUH, BKIIFOYAIONMICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE NIPYTHX, YUUTHIBATH
€ro IpU OCYILECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKHUBAHUIO;

COITMATPHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTUMH JIIOJIbMH,
3a00TUTHCSI, MIPOSBIISATH MHTEPEC U pa3peliaTth KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K koniy oOyuenns B 10 kjacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha IPUMEPAX poJib U MecTO (pu3uku B (POPMUPOBAHUU COBPEMEHHON HAaydHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKU W TEXHOJOTUH, B MPAKTHUYECKOU JACATEIHPHOCTH
JIFOJIEH

YYUTHIBaTh TPAHMIIBI MPUMEHEHUS H3YYCHHBIX (U3MYECKUX MOJIETIeH: MarepuajabHas TOYKa,
WHEepIMajgbHas CHUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, HUCATbHBIM Ta3, MOJCIH CTPOCHUS
ra3oB, XUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIM SJCKTPUUYCCKUN 3apsl MPU PEIICHHH (PU3HUSCKHX
3a1a4;

pacro3HaBaTh (U3MUYECKHE SBJICHHUS (ITPOIECCHh) U OOBACHITH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA W ANEKTPOJAMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE JBUKEHHE, CBOOOJHOE TMajeHHe Tel, JBWKCHHE I10
OKPY)KHOCTH, HWHeplus, B3aumojeiictBue Ten, auddysus, OpOyHOBCKOE MBIKEHUE, CTPOCHHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00BhEMa Ten MpH HAarpeBaHWH (OXJaKIECHUU), TEIJIOBOE
paBHOBecHE, HCHapeHHe, KOHIEHCAalus, IUJIaBJICHUE, KPUCTAUIM3alUs, KUIIEHUE, BIAXHOCTb
BO3/1yXa, IMOBBIIICHUE JABJICHHUS Ta3a MpPH €ro HAarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapamMeTpamMu COCTOSIHMS ra3a B M30IIPOLECCax, SJIEKTPU3ALIMS TEJl, B3aUMOICUCTBUE 3apsI0B;
OTHCHIBAaTh MEXAaHUYECKOE IBW)KCHHE, HUCTONB3ysd (PU3MUecKre BENWYHHBI: KOOPAMHATA, MYTh,
nepeMenIeHne, CKOpoCcTb, YCKOPEHHe, Macca Tela, CHJIa, UMIYJIbC Tejla, KHHETUYECKas SHEeprus,
MOTEHIIMATbHAS DJHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MPH OMHCAHUU
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MPaBWJIBHO TPAKTOBATh (PH3UYECKHUI CMBICI HCIIOIb3yEeMbIX BETUYHH, HX 0003HAYCHUS U CTUHUIIBI,
HaXOJUTh JOPMYITBI, CBSA3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BETMIUHY C APYTUMU BETUYUHAMU;
OTIMCHIBATh M3YYCHHBIC TEIUJIOBBIC CBOWCTBA TENl M TEIUIOBBIC SIBICHUS, WCIONB3Ys (pU3MUecKue
BEJIMYMHBL: JaBJICHUE Ta3a, TeMIEeparypa, CpeaHsss KUHETUYECKas DJHEPrus XaoTHUYECKOTO
JBIKEHUSI MOJIEKYJI, CPEIHEKBAApATUIHAS CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Ko3pOUIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOTO JBUTATEIS; MPU OMUCAHUU
MPaBUWJILHO TPAKTOBATH (PU3UUECKUIN CMBICI UCTIOIB3YEMBIX BEJIMUYMH, UX 0003HAYCHHS U IUHUIIBI,
HaXOJUTh (OPMYITBI, CBA3BIBAIOIINE JAHHYIO (PHU3UYCCKYIO BEIMYMHY C IPYTUMH BEITUIHHAM;
OTMCHIBATh N3YUYCHHBIC IJICKTPUUCCKHE CBOMCTBA BEUIECTBA U DJIEKTPUUCCKUE SIBICHHS (TIPOIIECCHI),
WCIIONBb3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPUUECKHUI 3apsjl, dJICKTPUUECKOE TOJIe, HAPSHKEHHOCTD
MOJIs, TMOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;, MPH ONMUCAHUU TMPABUIBLHO TPAKTOBATh (U3MUECKHI
CMBICJI HUCIIOJIB3YeMBIX BEJIMYMH, WX OOO3HAYeHUs W €IWHUIIBI; YKa3biBaTh (OPMYIIHL,
CBSI3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIMUYUHY C APYTUMH BEIUUHHAMMY;

aHAIM3UPOBATh (PU3UUYECKUE MPOIECCHI U SBJICHUS, UCTOJIB3YS (PU3MUECKUE 3aKOHBI W MPUHIIUTIBL:
3akoH BcemupHoro tsroteHus, I, II u III 3axkonsl HbroTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU
SHEPTHUH, 3aKOH COXPAHCHHS HWMITYJIbCA, TMPHUHIUI CYMEPIIO3UIUN CUJI, TPUHIUI PaBHOIIPABHUS
WHEPIUATBHBIX CHCTEM OTCU€Ta, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHI0 CTPOEHHUS BEIIEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CpEIHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JBHKEHHUS MOJIEKYT C
aOCOJIIOTHON TEeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsga, 3akoH KyrnoHa, mpu 3TOM pa3nuyarth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXKeHHUE U yCIOBHS (IpaHulibl, 0071acT) IPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPUHUUIBI JEHCTBUS MAalIMH, MNPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3nuyath yCIOBHS MX O€30MaCHOTO MCITIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh  OKCIIEPUMEHTHI [0 HCCIEAOBAaHUIO (U3MUECKUX SIBICHUH U TPOIECCOB C
HCIOJIb30BAHMEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUil, MpH 3ToM (popMynupoBaTh npodiemy/3agady
U TUINOTE3y Y4eOHOro 3KCIepUMEHTa, coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYHAOBaHUSA,
MIPOBOJMUTH ONBIT U (GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBJISITh MPSIMbIE M KOCBEHHBIE H3MEPEHHUs (PU3NYECKUX BEJIWYMH, IIPU 3TOM BbIOHpPATH
ONTUMAJIBHBIA CHOCOO HM3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJIbI OIICHKU IOTPEHIHOCTEH
HU3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (QU3NYECKUMHU BEIUYMHAMU C HCIOJB30BAaHUEM MPSMBIX
U3MEpeHul, NpU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH pe3yAbTaThl IOIY4EHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOnHIl U TpadUKOB, JeIaTh BBIBOJBI [0 pe3ylbTaTaM
HCCIeA0BaHUS;

coOnrofaTh mpaBuia O€30MAacHOTO Tpyda IMpH MPOBEACHUU HUCCIEIOBAHMM B paMKax yueOHOTro
OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM M MPOEKTHON JESITeNbHOCTH C HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemarh pacy€THhIE 3a/ayd C SBHO 3aJaHHON (DU3MUECKON MOJENbI0, HCIONb3Yysd (PU3NYECKHe
3aKOHBl M TPHUHIMIBI, Ha OCHOBE aHajdN3a YCIOBHUS 3a/ladd BHIOMpATh (PU3NYECKYIO MOJETb,
BBIICTATh (PU3MUECKHe BENUYUHBI U (QOpPMYJbl, HEOOXOIUMBbIE A €€ pelleHus, MPOBOAUTH
pacuéThl U OIIEHUBATh PEATILHOCTH MOJTYUY€HHOTO 3HAUeHUS (PU3UUYECKON BEJIMUNHBI,

pemiaTh KauyeCTBEHHbIE 3a/layd: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUYUBYHO  LEMOYKY
paccyXJeHUl ¢ OOPOi Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS;
WCIOJIb30BaTh MPH PEUICHUH Y4eOHBIX 3aJa4 COBpEeMEHHbIE HMH()OPMAIMOHHBIC TEXHOJOTHH s
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA U TPEACTABICHHUS y4eOHOW M HAy4YHO-TOMYISPHOU
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nH(OpMAIINH, TTOJTYYCHHON U3 Pa3IMYHbIX NCTOUYHHKOB, KPUTUYECKH aHAU3UPOBATH MOJIY4aeMYIO
nH(pOPMAIIHIO;
MPUBOANUTH MPHUMEPHI BKJIA/Ja POCCUICKHX M 3apyOEKHBIX yUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
WCIOJIb30BAaTh TEOPETHYECKUE 3HAHUS 1O (PHU3MKE B TOBCEAHEBHOM XHM3HH Ui 0OECIedeHUs
0€301aCHOCTH TpU OOpalIeHWH C MPUOOpaMHM M TEXHUYECKUMHU YCTPOMCTBAMU, JUIS COXPAaHEHHS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKpYXKaIOUIei cpene;
paboTath B TpymIe ¢ BHIIIOJHEHUEM PA3IIUYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIIHI,
palMoOHANBFHO paCTpEiesITh OOS3aHHOCTH M IUIAHUPOBATH JESITEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsiX, aJE€KBAaTHO OLEHMBAThb BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpPYyNNbl B pELIECHUE
paccMaTpuBaeMoi MpooOIEeMBI.
K xoniy oOyuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa’kaTh
c(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:
JIEMOHCTPUPOBATh Ha MpUMEpaxX poJib U MecTO (PU3UKH B (POPMHPOBAHMM COBPEMEHHOW HAy4yHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MIPAKTUUYECKON 1EATEIbHOCTH
JIOJIeH, IeTI0OCTHOCTh U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA;
YUUTBHIBaTh TPAHUIIbl IPUMEHEHUS! U3YYEHHBIX (U3MYECKUX MOJENIeH: TOUEUHBIN 3JEKTPUUECKU
3apsi, Jiyd CBeTa, TOYEYHBIH HCTOYHUK CBETa, siJepHas MOJeNb aTroMma, HYKJIOHHas MOJEIb
aTOMHOTO $/ipa MpHU peleHuN PU3NIECKUX 3aj1a4;
pacro3HaBaTh (U3WYECKHE SBJICHHS (TIPOLIECCHI) W OOBACHIATH HMX HA OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKM M KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JeMCTBHE MArHUTHOTO TIOJiI Ha TPOBOJHUK C TOKOM M JBHIKYLIUHCS 3apsj,
AJIEKTPOMArHUTHbIE KOJIEOAHUS M BOJIHBI, MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuuss U MOJSIpU3alus CBETa, JAUCIEpPCHsl CBETa,
dbotornekrpuueckuii dhdext (dhoTodadexT), cBeToBOE naBieHHE, BOZHMKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;
ONKCHIBATh H3YYEHHbIE CBOMCTBa BellecTBa (DIEKTPUUECKHE, MAarHUTHbIEC, ONTHYECKUE,
ANIEKTPUYECKYI0 MPOBOJUMOCTh PA3UYHBIX CpPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIOJIb3YS  (U3WYECKHE BEJIIMYUHBL: OJCKTPUYECKUN 3apsil, CHJIa TOKa, JJIEKTPUYECKOE
HaMpsDKEHUE, AJIEKTPUYECKOE CONMPOTHUBIIEHHE, Pa3HOCTh MOTEHIMAIIOB, 3JIEKTPOJIBUXKYIIAs CHIIA,
paboTa TOKa, WHAYKUMS MarHUTHOTO TOJs, cuia Awmrmepa, cwia JlopeHna, HWHIYKTUBHOCTH
KaTYIIKH, SHEPrus SJICKTPUYECKOTO W MArHUTHOTO IOJIeH, MEpUOJ M YacToTa KojeOaHui B
KoJebaTeNbHOM KOHTYpE, 3aps] M cujla TOKa B MPOLlecCe TApPMOHUYECKUX AIEKTPOMATHUTHBIX
KojeOaHuii, (OKYyCHOE pacCTOSIHUE€ W ONTHUYECKas CHJIa JIMH3bI, MPH OMHCAHHU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUYCHUS U €AMHUILIBI, YKa3bIBATh
(bopMyIibl, CBSI3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMH BEIMYNHAMU,
OTHCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, UCIOJB3YS (PU3MYECKHE BEITHYUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMITYJIbC (OTOHA,
MIEPHOJ] TOJIypacnaaa, PHEPrus CBSI3U ATOMHBIX SJEP, IPHU ONHMCAHUU IPABUIBHO TPAKTOBATH
(bu3nUecKnil CMBICI UCTOJIb3YeMbIX BEIMUYUH, UX 0003HAUEHHs U €IMHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIME JIAaHHYIO (DU3MYECKYIO BEJIWYMHY C JIPYTMMHU BEIUYMHAMM, BBIYMCIATH 3HAYCHHE
($U3n4YEeCKO BETUYNHBI;
aHAJM3UPOBATh (PU3MUYECKHE MPOLECCHI U SIBICHHS, UCTONb3Ys (U3NUECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEJOBATEIBbHOTO W MAPAJUIENBHOIO COEJUHEHMS MPOBOAHMKOB, 3aKOH
Jbxoynsa—JleHna, 3aK0H 3J€KTPOMArHUTHOM MHAYKLUH, 3aKOH MPSIMOJIMHENHOTO paclpoCTpaHEHHUs
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CBETa, 3aKOHBl OTPAKEHHS CBETa, 3aKOHbI INPETOMIICHHS CBETa, ypaBHEHHE OWHIITEHHA JUI
doTorddekra, 3aKOH COXpPAHCHHUS DHEPTHH, 3aKOH COXPAHCHHS WMITYIbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHMs MAacCOBOTO 4YHCIA, MOCTyiaaTel bopa, 3akoH
palMOaKTUBHOTO pacmaza, OpU 3TOM pas3iindyaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BEIPAXECHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpENIeNATh HAIPABJICHHE BEKTOPAa HMHIYKIUM MAarHUTHOTO IOJISi MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTH U OIMCHIBATh N300pakEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJIHATE ~ OKCIIEPUMEHTHl 110  HCCICOBAHUIO (U3MYECKUX SBICHUH H TPOIECCOB C
WCIIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX U3MEPEHHIA: TIPU 3TOM (OPMYIMPOBATH MpodiieMy/3anaqy
W TUTOTE3y Y4eOHOro JKCIIEPHUMEHTAa, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO 000pYIOBaHHMSA,
MIPOBOJIUTH OTBIT U (GOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEPEHHUS (DU3MUYECKMX BEJIMYUH, TPU ITOM BBIOHPAThH
ONITUMAIIBHBIA CIIOCOO W3MEPEHHUsT W WCIOJIb30BaTh M3BECTHBIE METOJBI OIEHKU IIOTPENTHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBHCUMOCTH (PM3WYECKHX BEIMYUH C HCIOJIB30BAHMEM TMPSMBIX H3MEPEHU: TpU
3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (HUKCHPOBATH pE3yIbTAThl TIOJTYYEHHOW 3aBHCHMOCTH
(GU3NYEeCKUX BEJIMYUH B BHJIE TAOIUI] M TPApUKOB, I€TaTh BEIBOBI TI0 PE3yabTaTaM HCCIIECI0BAHUS;
coOmoaThk MpaBmia O€30MacHOTO TpyJda TPH TPOBEICHHHM HWCCIENIOBAaHHNA B paMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOH W TPOEKTHOM MAEATENBHOCTH C HCIOJIB30BAaHHEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTb pacy€THbIE 3aa4d C SIBHO 33JaHHOW (DU3MUYECKONW MOJENbI0, MCIOJB3Ys (U3NYECKue
3aKOHBl M MPHUHIUIBI, Ha OCHOBE aHAlIM3a YCIOBUSA 3a/a4d BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENATh (PU3MUYECKHE BEIUYMHBI U (POPMYNbI, HEOOXOOUMBIE AN €€ pelleHUs, MPOBOAUTH
pacu€Thbl ¥ OLIEHNBATh PEAIbHOCTH MOJIyY€HHOI'O 3Ha4eHUs (PU3NUECKOM BETMUUHBI;

pemaTb KayeCTBEHHbIE 3a/Jaud: BBICTPAUBaTh JIOTMYECKM HENPOTHUBOPEUUBYIO  IIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;
UCIOJb30BaTh NPU PELIEHUH Y4eOHBIX 3a/Jad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH JUIS
IIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAUMN U IMPEICTaBICHUs Y4eOHONH M Hay4HO-HOIYJISPHOM
nHGOpMalKH, MOJYYEHHON U3 Pa3IMYHbIX UCTOUYHMKOB, KPUTUYECKH aHAJIU3UPOBATh MOIY4aeMYyHO
nHpopMaIuIo;

OOBSICHATh NPUHIMIIBI I€HCTBUSI MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyarh yCIOBUS
ux 6€3011aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM KHU3HU;

IPUBOANUTH MPUMEPHI BKIIAJAa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B IMOBCETHEBHOM JKU3HU JUId oOecredeHus
0€30I1aCHOCTH IpU OOpallleHUu C MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPaHEHMS
3JI0POBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYKaIOLIEH Cpe/ie;

paloTath B IpymIe C BHIIOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh PAbOTY IPYIIIIBL,
palMoOHaNBbHO paclpesieniaTh O0S3aHHOCTH U IUIAHUPOBATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, AaJIeKBaTHO OIIGHMBATh BKJIAJ KaXJOT0 U3 YYaCTHUKOB TpYNIbl B peIICHUE
paccMaTpuBaeMoil poOIEMBI.

22



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/ HaumenoBaHue pa3aesioB ¥ TeM IPOrPaMMBbI Komriecrso
4acos

Paznea 1. PUBUKA U METO/IbI HAYYHOI'O IIO3HAHUA
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka
2.2 JnHamuka
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9
3.2 OCHOBBI TEPMOIUHAMHKHI 10
3.3 ArperaTHble cCOCTOSHUS BeecTBa. Da3oBbie MEPEXoabl 5
Hroro no pazneny 24
Pa3nen 4. JIEKTPOAUHAMUKA
4.1 DIIEKTpOCTaTHKA 10
4.2 [TocTostHHBIN 3NIEKTpUYECKU TOK. TOKM B pa3IMUHbIX Cpeaax 12
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC

Ne i/ HaumeHnoBaHue pa3iesioB U TeM IPOrPaMMBbI Komriecrso
4acos

Paznea 1. JIEKTPOJAUHAMUKA
1.1 MaruautHoe nose. DIeKTpOMarHUTHAs MHIYKIUS 11
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnyecKkue 1 3JeKTpOMarHUTHbBIE KOJIeOaHUsI
2.2 MexaHnndeckue 1 IeKTPOMAarHUTHBIE BOJTHBI 5
2.3 Orntuka 10
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI CIEUATBHON TEOPUU OTHOCUTEIBHOCTH 4
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3NKA
4.1 DNIeMEHTHl KBAHTOBOW ONITUKH 6
4.2 Crpoenue atoma 4
4.3 ATOMHOE SAPO 5
Hroro mo pazgeny 15
Pazpnen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DeMeHThl aCTPOHOMUHU U aCTPOU3UKU
Hroro no pazneny
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0maroiiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

24




MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY IIPEJIMETY

«OU3UKA»
(0a30BbIil ypOBEHDb)
10 kaacc
Ne KounuyectBo
w/n Tema ypoka 4acoB

| ®u3nka — Hayka o npupoje. Haydnbsie MeTO bl TO3HAHUS OKPY/KAFOIIETO |
MHpa

) Ponb u MecTo pusnku B GpopMUpPOBaHNUN COBPEMEHHOM HayYHOU KapTHUHBI |
MHpa, B TPAKTUUYECKON JEATETHLHOCTH JIFOIeH
Mexanudeckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.

3 [Tepemenienue, ckOpocTh, yCKOpeHHE. PaBHOMEpHOE MPSAMOJIUHENHOE 1
JIBIKCHUE
CraproBas nuarHoctudeckas padboTa 1

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1
CBoOoaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1

7 KpuBonuneiiHoe npmxeHue. [[BrkeHne MaTteprabHOM TOUKH 1O 1
OKPYXHOCTH

g [Ipunuunn otHOCcUTENnbHOCTH ["anunes. MiHepuyaibHble CUCTEMBI OTCUETA. 1
[TepBriit 3akoH HproTOHA

9 Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropow 3akon Herotona 1
JUISL MAaTEPUAIIBHOW TOUKH

10 Tperuu 3akoH HploTOHA AJ1s1 MaTEpUAIbHBIX TOUEK 1

1 3akoH BceMHupHOro TsaroteHus. Cuna tsxkectu. [lepBas kocmudeckas 1
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1

13 Cuna tpenus. Koadpduunent tpenus. Cuna conpoTHBICHUS MTPH 1
JBUKEHUU TEJa B KUAKOCTH WIH raze

14 [TocTynarensHoe ¥ BpamareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TENa. 1
MowmenT cunsl. [lnedo cuiel. YcinoBus paBHOBecHs TBEPAOTO TEa

s NmMnynbc MmaTepraibHOM TOUYKH, CUCTEMBI MaTepUaIbHbIX TOUEK. IMIyinbe |
CWJIBL. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE JBUKEHUE

16 PaGota u momrHOCTE cuitbl. KuneTnueckas SHEprusi MaTepuaibHO W TOUKH. |
Teopema 006 U3MEHEHHH KHHETUYECKOI SHEPTUN
[TorenunanesHas sHeprus. [loTeHuManbHas SHEPTUS YIPYTO

17 neGpopMUPOBaHHOU NPYKUHBL. [loTeHIIManpHas SHEepPTUs Tena BOIU3U 1

MMOBCPXHOCTU 3eMin
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HOTCHHI/I&HBHBIC 1 HCTIOTCHI U AJIbHBIC CUJIBI. CBs3b paGOTBI

18 HEMOTEHUMAIIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI 1
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOH SHEPTUHU

19 Jlaboparopnas pabota «lccrnenoBanre cBsi3u padOThI CHIIbI ¢ U3MEHEHUEM !
MEXaHUYECKOM PHEPTUHU TeJa Ha MPUMEPE PACTSHKEHHST PE3UHOBOTO HKIYTay

20 KonTtponsHas padora no Teme «Kunemaruka. JlnHamuka. 3aKOHBI |
COXpaHEHUs B MEXaHUKE)

)1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUYECKOU Teopun. BpoyHoBCKOE |
nekenue. Auddysus

2 XapakTep ABMKEHUS U B3aUMOJCUCTBUSA 4acTUI] BemecTBa. Moenu |
CTPOEHHSI Ta30B, KUIKOCTEH U TBEPABIX TET

23 Macca monekyn. KonnuectBo BeniectBa. [loctossHHas ABoraapo 1

24 TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp |
Henscus

25 Uneanensiii raz3 B MKT. OcHoBHOE ypaBHEeHHEe MKT 1

2% AGcomoTHas TeMIepaTypa Kak Mepa cpeiHell KHHETHYECKOW SHEpTUu 1
JBUKECHUSI MOJIEKYIL. Y paBHeHHe MenneneeBa-Kitaneiipona

27 3axon JlanpToHa. ['a30BBIe 3aKOHBI 1
JlaboparopHas padota «ccnegoBanue 3aBUCUMOCTH MEXy NTapaMeTpamMu

28 COCTOSIHMS pa3pexEHHOI0 razay. M3omnpoieccsl B HACATBHOM T'a3e U X 1
rpaduvecKkoe IpeICTaBICHNUE

29 Tekymas auarHocruyeckas padbora 1
BuyTpeHHss sHEprusi TepMOAMHAMUYECKOI CUCTEMBI U CIIOCOOBI €€’

30 n3MeHenus. KonnuecTBo TerioTsl U pabota. BHyTpeHHss sHeprus 1
OJIHOATOMHOTO MJICAJIbHOTO T'a3a

31 Bunael Tenonepenaun 1

0 VY aenpHas TEMIOEMKOCTH BellecTBa. KosmyecTBo TEmIOTh Npu |
Terionepenave. AnuadaTHBIN porece

33 [TepBrIil 3aKOH TEPMOJMHAMUKU U €70 TPUMEHEHHUE K U30IpoIleccaM 1

34 HeoGparumocThb mpo1ieccoB B mpupoe. BTopoii 3akoH TepMOIMHAMUKH 1

35 [Tpunmun nevicreus u KI1/] TerioBoi MamnHbl 1

36 Hwukn Kapno u ero KI1J] 1

37 DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT€TUKH 1

38 Ob6o6maromuit ypok «MonekyssipHas ¢pusuka. OCHOBBI TEPMOJUHAMUKN 1

39 KonTtponsHas padorta o teme «MomnekynsapHas ¢puznka. OCHOBBI |
TEPMOAMHAMUKU»

40 [TapoobOpazoBanue u KoHeHcanus. Mcnapenue u KuneHue 1

41 AOComOTHAs M OTHOCUTEJIbHAS BIAXKHOCTh BO3ayXa. HachIeHHbIi map 1

4 TBépnoe teno. Kpucramnuueckue u amopgHbie Tena. AHU3OTPOTIHS |

CBOMCTB KpHUCTAJIIIOB. >KI/I,[[KI/IC KpHUCTaJJIbI. COBpCMeHHLIe MaTepuaibl
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IInaBnaenue u KpucCTallIn3anus. VY aenpHas TEemiaoTa MIaBiICHUS.

43 Cybnumarust

44 YpaBHEHHE TEIIOBOTO OamaHca

45 OnexTpusaius Ten. JNeKTpuYecKuy 3apsia. J(Ba BU1a 3JEeKTPUUECKUX
3aps0B

46 [IpoBOJHUKY, AUANEKTPUKU U OJTYIPOBOJHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia

A7 Bsaumonencrue 3apsai0B. 3akoH Kynona. ToueuHbIW 31€KTpUYECKUU
3apsn

43 HanpspkennocTs anexTpuueckoro nods. [Ipunnun cynepno3unuu
ANEKTPUYECKUX MOJIen. JINHNY HanpsKEHHOCTH

49 Pabora cun anexkrpocrarnueckoro nosis. [lotenuuan. PazHocTs
MOTEHIINAJIOB

50 [IpoBOTHUKY U TUANEKTPUKHU B IEKTPOCTATUYECKOM TOJIE.
JlysnexTpuueckas IpOHUIIAEMOCTb

51 OnekrpoeéMkocTts. Konnencarop

50 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPA. DHEPIHsl 3apsSKEHHOTO
KOHJIeHCcaTopa

53 JlaGopaTtopHnas padota "M3mepeHue 3eKTpoEMKOCTH KOHIeHcaTopa"
[IpuHIMn neiicTBUS U NpUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIHHOTO

54 armapara, CTpyHHOIro NpuHTEpa. DJIEKTPOCTATUUYECKAS 3aIMTA.
3a3emiieHne AIIeKTPOpruOOpPOB

55 DIIEKTPUYECKHI TOK, YCIIOBUSA €ro CylecTBOBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue. Conporusienue. 3akodH Oma Jyuisi ydacTka e
[TocnenoBarensHOE, MapauIEIbHOE, CMEIIAHHOE COSAUHEHNE

56 npoBoAHUKOB. JIabopaTtopHas padoTa «M3yueHne cMemanHOTro
COEJIMHEHUS PE3UCTOPOB»

57 PaboTa u MOIIHOCTH ANIeKTpUUecKoro Toka. 3akoH [[xoymnsa-JIenmna
3akon OMa A1 OJIHOM (3aMKHYTOM) anekTpudeckoii nenu. Koporkoe

58 3ambikanue. JlabopatopHuas pabora «M3mepenue 3/1C uctouHmka Toka u
€ro BHYTPEHHETO COMPOTUBIICHU)

59 Pesepsuriit ypok. KontponbHast pabota no teme "DnekTpoauHamuka' /
Bcepoccuiickas mpoBepouHas pabota

60 Ob6o06uaromuit ypok «aekTpoanHamuka» / Becepoccuiickas nmpoBepoyHas
pabota

61 DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTD
CONPOTHBIIEHUS METAIIJIOB OT TeMIleparypbl. CBEpXIIPOBOIUMOCTD

62 DneKTpUUYECKUU TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX ITyYKOB

63 [TomynpoBoAHUKH, UX COOCTBEHHAs ¥ IPUMECHAS TIPOBOJUMOCTb.

CBowuctBa p—n-nepexoja. [lonynpoBoaHUKOBBIE TPUOOPEI.

27




DNEeKTpUUYECKUU TOK B PACTBOPAX U pacIlylaBax dJIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIN3
64 [IpomexyrouHas TuarHoctTudeckas pabora 1
65 DNEeKTPpUYECKUH TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITEIIbHBIA |
pa3psa. Monnus. [1nasma
66 DneKTpuYecKue MpUOOPHI U YCTPOICTBA M MX MPAKTHYECKOE IPUMEHEHHE. |
[IpaBuna TexHuku 0€30aCHOCTU
67 KonTtponeHast padora o Teme «dnekrpocraruka. [locTossHHBII |
JNEKTPUYECKUM TOK. TOKHM B pa3in4HbIX Cpetax»
68 PesepBubiit ypok. O6o0matomnuii ypok mo temam 10 kmacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

28




IMOYPOUYHOE IINTAHUEPOBAHMUME
K PABOYEH ITPOT'PAMME
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
IO YYEBHOMY IIPEJIMETY
«PU3UKA»
(0a30BbIil ypOBEHDb)
11 kaxacc

n/n

Tema ypoka

KoauuecTrBO
9aCOB

[TocTostHHBIE MarHUTHI U UX B3auMoJeHcTBUE. MaruutHoe noje. Bekrtop
MarHUTHON MHAYKUUH. JIMHUM MarHUTHOM MHIYKI[UH

MaruuTtHoe noJje npoBogHuKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiictue
IIPOBOAHHUKOB C TOKOM

JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO TOJISl KATYIIKKA C TOKOMY

Bxoanas amarnoctuueckasi pabota

JlelicTBMEe MarHMTHOTO TOJISl Ha MPOBOJHUK ¢ TokoM. Cuita Amrmepa.
JlabGopaTtopHnast pabota «VcciaenoBanue AEMCTBUS TOCTOSTHHOTO MarHWTa Ha
paMKy ¢ TOKOM». JelicTBHe MarHUTHOTO ITOJISI Ha JIBHKYILIYIOCS
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cuel Jlopeniia

DneKTpoMarHuTHas MHAYKIUs. [ToTOK BeKTOpa MarHUTHOW MHIYKIIUH.
OJIC nHaykuuu. 3aKOH 3JE€KTpOMarHuTHOM nHAyKunu dapaaes

JlaGopaTtopHnast pabota «VccnenoBanue IBICHUS AIEKTPOMAarHUTHOMN
WHIYKIII»

NupyktuBHOCTH. ABNenue camonHaykiuu. C caMoMHAYyKIIMU. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKA ¢ TOKOM. DJIEKTPOMarHuTHOE TIOJIe

Texaudueckue YCTPOﬁCTBa " UX IIPUMCHCHUE: ITIOCTOSAHHBIC MardHuThI,
OJICKTPOMArHUThI, JICKTPOABUI'ATCIIb, YCKOPUTEIIN 2JICMCHTAPHBIX YaCTHUII,
WHAYKIOUOHHAsA I1€Yb

10

O6o06maromuii ypok « MarauTHoOE 1moJjie. DIeKTPOMarHuTHAs WHTyKITUS

11

KonTtponbHas padoTa o teMe « MarHUTHOE T0JIe. DIIEKTPOMAarHUTHAS
WHTYKIIHS

12

CBoOo1HBIE MeXaHUYeCKUE KosieOanus. ['apMoHndeckue KoaebaHusl.
VYpaBHeHue rapMoHHUecKUX Kosiebanuii. [IpeBpaiienue suepruu

13

Ha6opaTopHa;1 pa60Ta «HccnenoBanue 3aBUCUMOCTH nepuoaa MaJjibIxX
KoJIeOaHU I rpy3a Ha HUTU OT IUIMHBI HUTHU U MACCHI I'py3a»

14

Kone6arenbHbd KOHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KoJieOaHMs B
ujealbHOM KoJeOaTeTbHOM KOHTYpe. AHAIOTHS MEKy MEXaHUUECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

15

®opmyna ToMcoHa. 3aKOH COXPAaHEHHUS SHEPTUU B UI€ATTBHOM
Kosie0aTeIbHOM KOHTYpe

16

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KOJICOAHUSX. BBIHY)KJIGHHLIG
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MexaHnueckue kojebanus. Pesonanc. BeiHyXIeHHbIE 3I€KTPOMarHUTHbIE
KOJIeOaHUS

[lepemennbIn ToK. CHHYCOUJQJIbHBIW IEPEMEHHBIM TOK. MOITHOCTh

17 MEPEMEHHOTO TOKa. AMILTUTYTHOE U ACUCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U
HaIpsHKEHUS

13 Tpancdopmarop. [IponsBoacTBo, nepenada u MoTpedIeHUE FIMEKTPHIECKOM
SHEPTUH

19 YCTpoKCTBO M MPAKTUYECKOE MTPUMEHEHUE AIEKTPUUECKOTO 3BOHKA,
reHepaTopa INepPeMEHHOr0 TOKa, JIMHUHI 3JIeKTpoIiepeiad

20 DKOJIOTHYECKHE PUCKH TIPH MPOU3BOJICTBE JIeKTpodHepruu. Kynbrypa
WCTIOIb30BAHUSI DJIEKTPOIHEPTUHN B TTIOBCETHEBHOM KU3HHU

o1 Mexanuveckue BOJHBI, yCIIOBHs pactipocTpanenus. [lepuoa. Ckopocts
pacrpoCcTpaHeHUsI U JITHHA BOJIHEI. [lomepeyunbie v Mpo10IbHBIE BOJTHBI

22 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota Tona. TemOp 3Byka

73 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U CKOpOCTh. [IIkana
ANIEKTPOMArHUTHBIX BOJIH

24 [TpuHIUIIBI paANOCBA3U U TeNeBUACHUA. Pa3BUTHE CPEACTB CBS3H.
Pagnomnoxamus

25 KonTtponsnas padota «KoneGanus u BOTHBI

26 [IpsimonuHelHOE pacpoCTpaHEHUE CBETA B OTHOPOAHOM cpene. ToueuHbli
HUCTOYHHMK cBeTa. JIyd cBeTa

7 OTtpakeHue cBeTa. 3aKoHbBI OTpakeHus cBeta. [locTpoenne n3o0pakxeHUH B
IIJIOCKOM 3€pKajie
[Ipenomuenue cBera. [lonHoe BHyTpeHHee oTpaxenue. IIpenensHbIn yron

28 MOJIHOTO BHYTpPEHHEro oTpakeHus. JlaboparopHas padota «3mepenue
MOKa3aTes NPeJOMIICHUS CTEKIa»

29 Tekyias auarnoctuueckas padbota

30 JIunsel. [TocTpoenue nzooOpakenwii B tuHze. Popmysa TOHKOW JTHUH3HI.
VYBenuueHue JIuH3bI

31 JlaboparopHas pabota «lccnenoBanue cBONCTB N300paKeHU B JTMH3AX)»

0 Hucnepcus cBeta. CrnoxkHblii coctaB 6enoro cera. L{Bet. JIlaboparopnas
pabora «Habnroienue aucrepcuu CBeTay

33 HNutepdepennus ceeta. Judpaknus cBera. udpakinoHHas penerka

34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus ceera

35 OnTryeckue MpuOOPHI M YCTPOICTBA U YCTIOBUS MX 0€30MaCHOTO
MIPUMEHEHHUS

36 ['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. [locTynaTel
CHelUaIbHOU TEOPUU OTHOCUTEIBHOCTH

37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U

COKpallCHUC TJINHbI
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DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b MACChl C SHEPTUEH U

38
HUMITYJIbCOM. DHEPTHUsl OKOS

39 KonTtponsHas padora «OnTrka. OCHOBBI ClIeUaTILHON TEOPHU
OTHOCHUTEILHOCTH

40 ®otonbl. @opmyna [Inanka. DHeprus u UMIynbe GOTOHA

41 OtkpsiTue U uccaenoBanue pororpdexra. OnbiTl A. I'. CToneToBa

4 3akonb! hoTodddexra. YpaBHeHne DuHmTerHa s GoTodrddekra.
«Kpacnas rpanuna» poroaddexra

43 Hasnenune cBeta. OnbiTel [1. H. JIebenepa. Xumudeckoe IeWCTBHE CBETa

44 TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: (POTORIEMEHT,
(dboTomaTuuk, comHeuHas 6arapesi, CBETOAHO/T

45 Pemrenue 3amgau mo reme «JI€MEHTHI KBAHTOBOM OMTHUKI

46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa no paccesHuro o-4acTHil.
[InanerapHas Moaenp aroma

47 [Toctrynatel bopa

43 N3nydyenne u nornomieHrne GOTOHOB MPHU MEPEXOIe aTOMa ¢ OJHOTO YPOBHS
SHEPruu Ha Ipyroi. Buael criekTpoB

49 BonHoBeIe cBoMCTBa yacTull. Bosnel ne bpouiia. KopmyckynsapHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U BBIHYXJACHHOE M31y4CHUE

50 OTtkpeiTHE paguoakTuBHOCTH. OnBITH Pezepdopaa mo onpeneneHumio
COCTaBa PaJIMOAKTUBHOIO U3JTy4EHUs

51 CaoucTBa anbda-, 6era-, raMmma-u3aydeHus. Biusaue paanoakTHBHOCTH
Ha YKUBBIC OPraHU3Mbl

50 OTtkpbiTHE IPOTOHA U HEUTpoHA. M30TOmbI. Anbda-pacnaa. DIeKTPOHHBIT
Y IO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inyueHue

53 OHeprus CBS3U HYKJIOHOB B sijipe. SliepHble peakunu. S nepHbld peakTop.
[IpoGnembl, NepcrneKTUBbI, SKOJIOTHUECKUE ACTIEKTHI SIEPHOU SHEPTETUKU
DOnemeHTapHble yacTHUIlbl. OTKpPBITHE O3UTPOHA. MeTOo 1l HAOMIOAEHUS U

54 PErucTpaluu 3JeMeHTapHbIX YyacTull. Kpyrislii cron «@yH1aMeHTalIbHbIE
B3aUMOJICUCTBUS. EMUHCTBO (pr3nueckor KapTHHBI MUpPa»
Ortanbl pa3zBuTHs acTpoHOMUM. [IpUKiIaiHOEe 1 MUPOBO33PEHUYECKOE

55 3Ha4YeHHE acTpoHOMUH. Buj 3B€31H0T0 HEOa. Co3Be3Us, IPKHUE 3BE3IbI,
IJIAHEThI, UX BUAUMOE BM>KeHue. ColHeuHas cuctema

56 Connue. ConHeunast akTuBHOCTh. McTounuk 3Heprun ComHIa U 3BE3]T
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITTaBHOW

57 MIOCJIEN0BATENbHOCTH. BHyTpeHHee cTpoeHue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U 3BOJIIOIMH COJIHIIA U 3BE3]

53 Muneunsiii [Iyrs — Hama ["anaktuka. [lonoxenue u npmxenue CoJiHia B
lNanaktuke. 'anaktuku. YepHbIE ABIPBI B sApax FalaKTUK

59 Bcenennas. Pa3beranue ranaktuk. Teopust bonbioro B3peiBa. PenmkroBoe
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H3JTy4YCHHUC. MertaraizakTuka

60 Hepermennsie mpo6aemMbl acCTpOHOMUU 1

61 KonTtponeHast pabota «71eMEHTHI aCTPOHOMHH U aCTPO(DUZUKI» 1
O6o06maromuii ypok. Ponb Gu3nku 1 aCTpOHOMUU B SKOHOMUYECKOM,

62 TEXHOJIOTUYECKOH, COMAIIEHOM U 3THYECKOH chepax AesaTeTbHOCTH 1
YeJI0BeKa

63 O6o06maromuii ypok. Ponb 1 MmecTo pU3HKHM 1 aCTPOHOMUHU B COBPEMEHHOM 1
HAy4YHOUH KapTHHE MUpa
O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B popMUpOBaHUU

64 MpesicTaBlIeHUH 0 pu3nyeckoil kapTuHe Mupa. Mecto pusndeckoi |
KapTUHBI MUpPA B O0IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTaBICHUN O TPUPOJIE

65 Hrorosas auarnoctudeckas padbora 1

66 PesepBHblit ypok. MaruutHoe nose. DIeKTpoMarHuTHasE UHIYKINS 1

67 PesepBHbIi ypok. OnTuka. OCHOBBI ClIENUATIBHON TEOPUU |
OTHOCHTEIIEHOCTH

63 Pesepnbiit ypok. KBantoBas ¢usuka. D1eMeHTbl aCTPOHOMUHU U |
acTpou3UKI

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh Ha MPUMEpax poJib U MecTo (U3MKH B (HOPMUPOBAHHU
COBPEMEHHON Hay4YHON KAPTHUHBI MUDPA, B Pa3BUTUH COBPEMEHHON TEXHHUKHU U

TE€XHOJIOTH, B IPAKTUYECKOM AEATEIBHOCTH JOACH

10.2

YuuThiBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepuajgbHas TOYKa, MHEpLUalbHAs cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE
TEJ0, UACANBbHBIN Ta3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH W TBEPIBIX TeI,

TOYEYHBIN ANIEKTPUUECKUM 3aps] — PH pelieHnH GU3NYECKUX 3314

10.3

Pacnio3naBath ¢uznueckue siBIeHUS (MPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYIIPHO-KHHETUYECKOW TEOpUU  CTPOCHUS
BEIIECTBA U  DJEKTPOAMHAMHUKH: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE NAaJECHUE Tel, JBUXKECHHE 110
OKPY)KHOCTH, HWHEpUHs, B3auMmonaeuctBue Tea; auddy3us, OpOyHOBCKOE
JBYDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHuM (OXJIaXAEHUHU), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOHJCHcalys, MJIaBlIeHUe, KPUCTaUIN3alus, KAIIEHUe, BIaXKHOCTh BO3/yXa,
HOBBIIICHNE JABJIEHUS Ia3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXJy MapamMeTpaMH COCTOSIHHS Ta3a B M30Ipolieccax; 3JIeKTpHU3alus Ted,

BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHHYSCKOE JABWKCHUE, HCIIOJIB3Ys (1)I/ISI/I‘-I€CKI/IG BCIIMYMHBI:
KOoOpAuHara, IIyTb, NEPEMCIICHNUEC, CKOPOCTh, YCKOPCHUEC, MacCCa TCJjla, CHJIA,
HUMITYJIBC TCIa, KHHCTHYCCKAas OHCPI'us:, INOTCHI MAJIbHAasA QHCPIu:,
MECXaHHNYCCKasd pa60Ta, MCXaHHWYCCKasA MOIONHOCTD, IMPHU OIIMCAHUU ITPABHUJIBHO
TPAKTOBATb q)HSHqGCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCJIMYUH, UX 0003HaYeHU U
CAMHUIIBI, HaXO0IUTb Q)OPMYHH, CBA3BIBAIOIINEC  JTAHHYIO (bHSPI‘ICCKyIO

BCJIIMYNHY C IPYI'UMHU BCINYNHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€lI M TEILIOBBIE SAIBJICHHA,
HCIIOJIb3 Y (1)1/131/1‘-ICCKI/IC BCJIMYUHBI: AaBJICHUC Ta3a, TEMIICpATypa, CPpCAHAA
KHMHETHYCCKas SHEpIrus Xa0THYCCKOT'O JABHKXCHU A MOJICKYII,
CpeaAHCKBaApaTHUYIHAAd CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHSA

sHeprusi, paboTa raza, Kod3(Q(QUUHEHT TMOJE3HOro MEHCTBHUS TEIUIOBOTO
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JIBUTATENsI; TPU ONUCAHWUU TPABUIBHO TPAKTOBAaTh (PU3MUECKHIA CMBICIT
UCTOJb3YEMBIX BEITMYHH, X 0003HAYCHUS U €IUHUIIBI, HAXOIUTh (POPMYIIHI,

CBA3BIBAIOIIUC JAaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUHY C IPYTUMHU BCINYNHAM

10.6

OnuchIBaTh U3YYECHHBIC DJIEKTPUUECKUE CBOMCTBA BEIIECTBA M AJICKTPUUECKHUE
sIBJICHUSL (MPOIIECCHI), HMCHOB3YS (U3MUYECKHE BEIMYUHBL: JJIEKTPUUECKUMA
3apsil, AJEKTPUYECKOE TMOJie, HANpsDKEHHOCTh TMOJIsl, MOTEHIMAN, Pa3HOCTh
MOTCHIIMAJIOB; TPH ONKMCAHWHM NPABWIHLHO TPAKTOBATH (DU3HUECKUN CMBICIH
UCIIOJIb3YEMbIX BEITUYMH, X 0003HAUYCHHS M €IUHUIIBI; YKa3bIBATh (POPMYIIHI,

CBA3BIBAIOIIUEC TaAHHYIO (1)I/ISI/I'-I€CKy1-O BCJIMYHHY C APYTUMHU BCIIUMYNHAMU

10.7

aQHAIM3UPOBATh (U3NYECKUE IPOLIECCHl U SIBJICHUS, UCHOJB3YS (PU3NUECKHe
3aKOHbl M IPUHLUIBL: 3aKOH BceMupHOro TaroreHus, [, II m III 3akoHBI
HproTtoHa, 3aKOH COXpaHEHHMs MEXaHWYECKOM HHEPrUH, 3aKOH COXPAHEHUS
AMITyJIbCA, IPUHLOMII  CYNEPHO3UUUU  CWI, NPUHIUI  PaBHOIpPABUS
WHEPLUUAJIBHBIX CHCTEM OTCYETA; MOJIEKYISIPHO-KHMHETHUYECKYI0 TEOPHIO
CTPOEHMS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKOW YHEPTUN
TEIUIOBOTO JABM)KEHUS MOJIEKYN C aOCOJIOTHOM TeMIiepaTypoi, IepBbIi 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPAaHEHUsS MIEKTPUYECKOTO 3apsna, 3akoH KymnoHna;
IIPYU 3TOM PA3JINYATh CIIOBECHYIO (POPMYINPOBKY 3aKOHA, €0 MaTeMaTHYECKOe

BBIpaKEHUE U YCIOBUS (TPaHUIIBI, 0071aCTH ) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIBI JEHCTBHS MAIIUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS HMX OE€30MacHOTO HCIOJb30BaHUS B

MOBCEIHEBHOMN KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3UYECKUX SBICHUU H
IPOIIECCOB C MCIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX M3MEPEHHIA; MPH ITOM
dbopmyaupoBaTh MpobiemMy (3aaady) M THIOTE3y YYEOHOTO SKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY W3 TPEIJIOKEHHOTO 000PYIOBaHHUS, MPOBOJUTH OIBIT H

(hopMynupOBaTh BHIBOIbI

10.10

OCYH.[GCTBJ'IHTL IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IeCKI/IX BCIIMYHH; IIPpH
3TOM BLI6I/IpaTb ONTHMAJIBHBIN CIOCO0 HU3MCPCHHA U UCIIOJIb30BAaTh U3BCCTHLIC

MCTOJbI OLICHKHA HOFpCI.HHOCTCﬁ I/I3MepeHI/II71

10.11

Hccnenosath 3aBUCHUMOCTH MCKAY q)HSH‘leCKI/IMI/I BCINMYHNHaAMH C
HCIIOJIb30BAHUCM IPAMBIX H3MepeHHI>i; IIpU 5TOM KOHCTPYUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/IBI/ILIGCKI/IX BCJIIMYMH B

BUIC Ta6J'II/H_[ n Fpa(l)I/IKOB, ACJIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

10.12

CO6J'IIO,Z[aTL IpaBHJia 0e30I1acHOro Tpyaa Ipu MpOBECACHUU HCCJIeIOBaHUM B
paMKax y‘-IC6HOl“O OKCIICPUMCHTA, y‘IC6H0—I/ICCHCIlOBaTeHBCKOI71 n HpOCKTHOfI

JACATCIbHOCTH C HCIIOJIb30BaHUEM HU3MCPUTCIILHBIX YCTpOﬁCTB n
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1a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (M3MYECKOH MOJENbIO,
HCIIOJIb3YA (bPISI/I‘ICCKI/IC 3aKOHbI W HNPHUHIOUIIBI; Ha OCHOBC aHAJIM3a YCJIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-ICCKYIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG BCJIIMYHUHBI U
(hopMyITbl, HEOOXOAUMEBIE JUISl €€ PEIICHUs, MPOBOJUTH PACUETHI U OI[CHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOM BETMYUHBI

10.14

Pemrate kauecTBEHHBIE 3a/1a4: BBICTPAUBATH JIOTMUECKH HEMPOTHUBOPECUUBYIO
IEMOYKY PACCYKJICHHI C OMOpPOi Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U

(buzuvecKue sBICHUS

10.15

Hcnones3oBars pu peneHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
nH(OpPMallMOHHBIE ~ TEXHOJOTMU i1  TIOHMCKa,  CTPYKTYpPHUpPOBaHU,
UHTEpIpeTalii W  MPEeACTaBICHUS y4eOHOW M HAy4YHO-NOMYJISIPHOMN
nHdopMaluy, TOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE MpUMeEpPHI BKJIaJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE

TEXHUKH ¥ TEXHOJIOTHH

10.17

Hcnonp30Bath TeOpeTHYECKHE 3HAHUS TI0 (DU3HKE B MOBCEITHEBHOW KH3HH IS
obecrieueHrst 6€30MaCHOCTH TIPU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKHUMHU
YCTPOWCTBAMH, JJISi COXpPAaHEHUS 370pPOBbS W  COONIOACHUS  HOPM

9KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYXKAIOIIEH cpefie

10.18

PaGoTtarb B rpymie ¢ BBIIOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAllMOHATIBLHO paACHpeaesiaTh 00sI3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CHTYalHsSX, aJCKBaTHO
OIICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TpPYIIbl B peUICHUE

paccmaTpuBaeMoil IpooOIeMbl

11 KJIACC

Kox
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMepax posib U MecTo (PU3MKku B (PopMUPOBAHUH
COBPEMEHHOM HAay4YHON KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOMN AECATEIBbHOCTHU JIOAEH, LIEJOCTHOCTD U €IUHCTBO

¢u3nvecKoil KapTHHBI MUpa

11.2

YYuTHIBATh rpaHulbl HOPUMCHCHHUA HN3YYCHHBIX (bI/I3I/I‘ICCKI/IX MOJeTIeH:
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TOYCYHBIN 3JICKTpPI‘-ICCKPIfI 3apsan, AacpHasa MOJACIIb aTOMA, HYKJIOHHAas MOJCJIb

aTOMHOTO $i/Ipa MPH peleHNH (HU3NIECKUX 3a1a4

11.3

Pacnio3naBate (usmueckue sBiIeHUs (IPOIECCHI) U OOBACHATH MX HAa OCHOBE
3aKOHOB QJICKTPOAWMHAMHKHU u KBAHTOBOM (1)I/IBI/IKI/II OJICKTPUYCCKAasA
MPOBOAMMOCTD, TCIIJIOBOC, CBECTOBOC, XUMHUUYCCKOC, MAIrHUTHOC I[CI\/JICTBI/H[ TOKa,
B3aI/IMOI[eI\/JICTBI/I€ MarHuToB, SJICKTpOMArHuTHas HWHIYKIHA, [[GﬁCTBI/IG
MAaroMuTHOIO 1II0Jid Ha HOPOBOAHHMK C TOKOM H I[BI/I)KYHII/H\/JICH 3apsanm,
AJIEKTPOMArHUTHBIE KOJIEOaHUs M BOJHBI, MPSIMOJIMHEHHOE PaclpoCTpaHEHHE
CBETa, OTPaXEHUE, IMpeJIOMIIEHHe, HHTeppepeHuns, JuPpakuus U
MoJIsIpU3allis  CBeTa, Jucriepcusi cBera, (oToanekTpuyeckuil spdext
(boToa(pdexT), cBEeTOBOE MaBlICHHE, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa

aToMa BOJOopoJa, €CCTECCTBEHHAA U UCKYCCTBCHHAA paAHOAKTUBHOCTDb

11.4

OnuceIBaTh HN3YUYCHHBIC CBOHCTBA BCIIIECTBaA (BHGKTPI/I‘IGCKI/IG, MarHuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  IPOBOJAMMOCTb  pa3IUYHBIX Cpel) U
OJICKTPOMArHUTHBIC ABJICHUSA (npoueccm), HCIIOJIB3 YA (1)1/131/IT-IGCKI/IG BCIIMYUHBI:
NEKTpUYECKU  3aps], CWiIa  TOKa, D3JEKTPUYECKOE  HaIpsDKEHUE,
AIEKTPUIECKOE COMPOTHUBIICHHE, PA3HOCTH moTeHimanos, JJC, pabora Toka,
WHIYKIHAS MarHUTHOTO MoJjs, cwia Ammepa, cuia JlopeHia, HHIyKTUBHOCTb
KaTYILKH, SHEPTUS 3JEKTPUYECKOTO U MAarHUTHOTO TOJIEH, Mepruol U 4acToTa
KoJieOaHUN B KOJIeOATeTbHOM KOHTYpE, 3apsl M Cujla TOKa B TIpoIecce
FapMOHUYECKHX DIIEKTPOMArHUTHBIX KojieOaHUI, (OKYCHOE pacCTOSHHE H
ONTUYECKasl CHJIA JIMH3bI; IPU OMHCAHWU MPABUIBHO TPAKTOBATh (PU3HUECKU
CMBICIT HCIOJIb3YEMbIX BEIMYMH, WX O0O3HAUEHUS U EIUHUIIbI; YKa3bIBaTh
(hopMyIbl, CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C APYTUMH

BCJIIMYNHaAMU

11.5

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC SBJICHUA MW MPOLECCHI, HCIIOIb3YyA
(1)I/ISI/ILIGCKI/I€ BCJIIMYHUHBL: CKOPOCTH 3JICKTPOMAriuTHBIX BOJIH, AJIMHA BOJIHBI U
JacTOTa CBCTA, DOHECPIrust U UMITYJIbC (I)OTOHa, nepuoa mnoJgypacmnana, SHEPrus
CBsA3HW ATOMHBIX AACP, IIPpU OIMMCAHUU ITPABHUIIbBHO TPAKTOBATb (bHSH‘ICCKI/Iﬁ
CMBICJI HUCIIOJIb3YEMBIX BCIIMYUH, UX 0003HaUYeHus1 U CAUHUIIBI;, YKa3bIBATb
(1)OpMy.]'ILI, CBA3BIBAKOIINEC JAaHHYIO (1)I/ISI/I‘ICCKYIO BCJIIMUMHY C JOpYyYrumMu

BCIIMYWMHAMH, BBIYUCIIATE 3HAYCHUC (I)I/ISI/ILIGCKOI\/’I BCIIMYHWHBI

11.6

AHaHI/ISI/IpOBaTB (I)I/I3I/I‘-ICCKI/IC nponecCobl U ABJICHHSA, HCIIOJIb3YyAd (I)I/ISI/I‘ICCKI/IG
3aKOHbI W NPUHOUIIBI: 3aKOH OMa, 3aKOHbI IIOCJIICAOBATCIBHOI'O U
MnapauieJIibHOIO COCAMHCHUS NPOBOJHUKOB, 3aKOH I[)KOYJ'ISI - HeHua, 3aKOH
BHGKTpOMaFHHTHOﬁ HHAYKIUHU, 3aKOH HpHMOHHHCﬁHOFO pacnpoCTpaHCHUs
CBCTA, 3aKOHBI OTPAXCHUSA CBCTA, 3aKOHLI IMPCIOMJICHUA CBCTA, YPABHCHHC

OiHmTeltHa 11 GoTodddeKxTa, 3aKOH COXPAHEHHUS HSHEPruH, 3aKOH
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COXPaHEHUs UMIIYJbCa, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsijad, 3aKOH
COXPaHEHHUs MaccOBOI0 4YHCIA, MOCTynaaTsl bopa, 3aKOH pPaauOAKTHUBHOIO
pacmaza; IpH 3TOM pa3lInyaTh CJIOBECHYI (DOPMYIHpPOBKY 3aKOHA, €ro
MaTEeMaTU4YEeCKOE  BbIpaXEHHME U ycloBUsS  (TpaHulbl,  00JyacTu)

IMPUMCHUMOCTH

11.7

OHpeI[eJIﬂTL HaIpaBJICHUEC BCKTOpA MHAYKIIMU MArivuTHOI'O IIOJIA IIPOBOJHHKA

C TOKOM, cuJibl AMriepa u cuiibl JIopeHna

11.8

Crpoutrh M ONUCHIBATH M300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,

TOHKOW JTUH30U

11.9

Brimomaare OKCIICPUMCHTBI 110 HCCICAO0OBAHUIO (1)I/ISI/I‘I€CKI/IX SIBJIEHUA U
IpOUECCOB C HUCIIOJB30BAHUEM IPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/JI; pnu 3TOM
dbopmynupoBaTh mpobiemMy (3a7ady) W THIOTE3Y Y4EOHOTO IKCIEPUMEHTA,
coOMpaTh yCTAaHOBKY W3 TPETIOKESHHOTO 000OpYIOBaHUS, TPOBOJIUTE OIBIT H

(hopmMyIUpOBaThH BHIBOIBI

11.10

OCYI].[GCTBJ'ISITB MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (bI/ISI/I'-IeCKI/IX BCJIIMYHH, IIpU
3TOM BBI6I/IpaTI) OINTUMAJILHBIN CIIOCO0 N3MCPECHUSA U UCII0JIB30BaTh H3BCCTHLIC

METO/Ibl OLIEHKHU MOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3NYECKUX BEIMYHH C UCTIOJIH30BAHUEM MPSIMBIX
M3MEPEHUI; TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTAThI
MOJTYYSHHOM 3aBUCUMOCTH (DPM3MUECKUX BETUYMH B BUC TAOIHI] U TPAPHUKOB,

JACJIaTh BBIBOABLI 11O PE3yjIbTaTaM HUCCICOO0OBaHNA

11.12

CoOntonaTe npaBusa 0e30MacHOro TpyAa MpU MPOBEICHUH HUCCIEIOBAHUN B
paMKax y4eOHOro HKCIEpUMEHTa, yueOHO-UCCIeA0BATEIbCKON U TPOCKTHOM
NEATETbHOCTH € HMCIOJIb30BAaHUEM  H3MEPHUTENbHBIX  YCTPOWCTB U

71200 paTOPHOTO 00OPYAOBAHUS

11.13

Pemarp pacuéTHple 3amaud C SABHO 3aJaHHON (PU3MYECKON MoJenblo,
UCTIOJNB3YST (PU3UYECKUE 3aKOHBI U IPUHIMIIBI; HA OCHOBE aHaln3a YCIOBUS
3a/laud BbIOUpaTh (PU3MUYECKYI0 MOJEIb, BBIACTATh (PU3NUECKUE BEIUYUHBI U
(dhopmyIbl, HEOOXOAUMBIE IS €€ pelIeHus], MPOBOJUTH PAaCUEThl U OIICHUBATD

PCAIIBbHOCTD MMOJIYYCHHOI'O 3HAUCHU A q)HSquCKOﬁ BCJIMYHUHBI

11.14

Pemars kadyecTBEHHBIC 3aJaUU: BBICTpAUBAaTh JIOTHUYCCKU HCIIPOTUBOPCYNBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha U3YYCHHBIC 3daKOHBI, 3dKOHOMCPHOCTU U

(I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonws3oBaTh  mpu  pemieHMM — y4eOHBIX ~ 3aJad  COBpPEMEHHbIE
UHQOpPMALIMOHHBIE  TEXHOJIOTMM  JUIsI  TOHMCKA,  CTPYKTYPUPOBAHWS,
UHTEpOpeTallMM M TpeJICTaBIeHUs Y4eOHOH W HAy4YHO-HOMYJISPHOM

I/IH(pOpMaI_II/II/I, HOJ'Iy‘ICHHOfI N3  PA3JIMYHBIX HCTOYHUKOB; KPUTHUYCCKU
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aHAIM3UPOBATH MOTy4aeMyr0 HHPOPMALIUIO

11.16

OOBSCHATh TPUHIMIBI JCHCTBUS MAIIWH, NPUOOPOB H TEXHUYECCKHX
YCTPOMCTB; pa3inyaTh YCJIOBHS MX O€30IIaCHOIO HCIIOJIb30BAHUSA B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE NpUMeEpHI BKJIala POCCUMCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOLIEr0 MUpPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

11.18

Hcnonn3oBars TCOPCTUYCCKHUEC 3HAHUA 110 (1)1/131/11(6 B HOBCG[[HGBHOﬁ KHU3HU OJI
obecrnieueHns 0€30MacCHOCTU MPH OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMU
yCTpOWCTBAMH, JJIA COXpPaHEHHUS 3J0pPOBbI U  COOJIOJAEHUS  HOPM

9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOIEeH cpe/ie

11.19

PaGoratb B rpynme C BBIIOJHEHHEM DPA3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, PAlMOHAIBHO pPACHpelessTh OOSA3aHHOCTU H
IJIJAHUPOBATh  JEATENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJeKBaTHO
OLICHMBATh  BKJIAJ K&XKJOTO W3 YYaCTHHKOB TpPYNIIBI B  PEIICHUE

paccmaTpruBaeMoi TpoOIEeMBbI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaena

Kona nposepsiemoro

3JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usuka — Hayka o npupoae. Haydnble meTonsl
IIO3HAHMS OKpyXkarouero Mupa. Poip skciepumenTa
U TEOpHUH B IIpolleccCe IIO3HAHUS MPUPOIBI.

OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHU u
npoueccoB. Hayunble runoressl. Pusznyeckue
3aKOHBl M Teopuu. ['paHULBI MPUMEHUMOCTH
¢uznueckux 3akoHoB. [IpuHuun coorBercTBus. Ponb
u Mecto (u3uKku B (POPMHUPOBAHMU COBPEMEHHOM
HAay4dHOW  KApTHHBI MHpPa, B  IPAKTUYECKOU

NeATEIIFHOCTH JIFOJIEH

MEXAHHUKA

2.1

KNMHEMATHKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBLHOCTD
MexaHnyeckoro AsmkeHus. Cucrema oTcdéra.

Tpaekropus

2.1.2

[lepememnienue, ckopocTh  (CpemHsisi  CKOpPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOM
TOYKH, MX MPOEKIMH HA OCHU CHUCTEMBbI KOOPAWHAT.

Clio)xeHue epeMeIeHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOC U PaBHOYCKOPCHHOC HpﬂMOJ’IHH@ﬁHOC
JBHXXCHHUC. Fpa(I)I/IKI/I 3aBUCUMOCTH  KOOPpJUHAT,
CKOPOCTH, YCKOpPCHUA, NYTHU W TCPCMCIICHUA

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOoHOE masieHne. Y CKOpeHne cB0OOTHOTO

nmaaCHuA

2.1.5

Kpuposmnueiinoe JIBUKEHUE. PaBHoMepHOE
JBU)KEHUE MATEPUAIIBHOM TOUYKH IO OKPYXHOCTH.
YrnoBas CKOpPOCTh, JIMHEHHAsT CKOPOCTh. llepuon u

qacToTa. HCHTpOCTpeMI/ITeJ'ILHOC YCKOPCHUC
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2.1.6

TexHuueckue yCTpPOMCTBA: CIHUIOMETD, ABUKCHHUE

CHapsA 0B, HCITHBIC U pCMCHHBIC IIEPpCaAavIn

2.1.7

[Ipaktuueckne paboThl. M3MepeHHe MIHOBEHHOM
ckopoctu. MccrnenoBaHHE COOTHOIIEHUS MEXIY
MyTSIMH, MPONAECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PaBHbIE MPOMEXKYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM [IBJKEHUH C HA4YaJIbHOM
CKOpPOCTBIO, paBHOM HyM0. HM3ydeHwe IBHKEHUA
mapuka B BA3KOW JKUAKOCTU. V3ydeHWe IBHKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[IpuHnmun  otHocuTensHOCTH ['amwited. Ilepsbiid

3akoH HerotoHa. HepumanbHble CHCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHImn cyneprnosunum cun

223

Bropoit 3akon HeroTOHA 17151 MarepraabHOM TOYKH B
uHepuuanbHoi cucreme otcuéra (MCO). Tperwit

3aKkoH HpioTona IJId MaT€pUuaibHBIX TOUYCK

2.2.4

3akoH BceMuUpHOTro TsAroTeHusa. CHiia TAXKECTH.

ITepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUSI U cuia TpeHus nokos. Koadduument
Tpenusi. Cuiia CONPOTUBIICHUS MPU JBMKCHUU TEla B

KHUAKOCTHU UJIN I'a3¢

2.2.7

HOCTYHaTCJ'IBHOC n BpallaTCJIbHOC JBHOKCHUC

a0COJIFOTHO TBép,Z[OFO TCIIa

2.2.8

MoMEHT cuiIbl OTHOCUTENILHO OCH BpalllCHUsI. IInedo

cuibl. YcnoBus paBHoBecus TBEpaoro tena B UCO

229

Texanuueckue YCTpOﬁCTBaZ MOAIIHUITHUKH, IBHIKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnyeckne paboTbl. M3ydyeHue JBHKEHUSA
Opycka MO HAaKJIOHHOM IUIOCKOCTH MOJ JieiicTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHII
yIPYrOCTH, BO3HUKAIOUIMX B  JeQOopMHpyeMOit

IMPY>XXUHC U PE3MHOBOM o6pa3ue, OT BCIMYHHBI HUX
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neopmanuu. McecnenoBanue ycIOBH PaBHOBECHS

TBépI[OI‘O TCJ1a, UMCIOIICTO OCh BpalllCHUA

3AKOHbI COXPAHEHMA B MEXAHUKE

HNmnynec MaTepUAIbHO N TOYKH, CUCTEMbI
2.3.1 MaTepHAIbHBIX TOYEK. VIMITyJIbC CHJIBI U1 U3MEHEHUE
MMITyJIbCa TeJa
3akoH coxpaHeHus umnyibca B MCO. PeaxtuBHOE
2.3.2
JIBIDKECHUE
233 PaboTa cunibl
234 MoONTHOCTH CUJIBI
535 Kunernueckas »Hepruss MaTepuaJbHOM  TOYKH.
o TeopeMa 0 KHHETUYECKOU SHEPTUH
[TorennnaneHas >Heprus. [loTeHunanbHas >HEPrus
36 yIpyro ne(popMUPOBAHHOM MPYKUHBI.
23 o [TorennmansHas SHEPTHs Tejla BOJIM3HU MOBEPXHOCTH
3eman
IToTennmanbHbIC M HENOTCHIMAIBHEIC CHIIBI. CBS3b
537 paboThl HEMOTCHIMAJIBHBIX CHJI C H3MEHEHHUEM
o MEXaHUYECKOW HDHEPruM CUCTEMBbI Te€Jl. 3aKOoH
COXpAaHEHUS MEXAHUYECKOU SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
230 TexHuueckue  yCTpOMCTBa:  JBUIKEHHE  PAkKeT,
o BOJIOMET, KOTIEP, MPYKUHHBIM MUCTOJIET
[Ipaktrueckue paboThl. M3yueHue cBsI3U CKOPOCTEH
5310 Tel mnpu HeynpyroM ynape. MccnenoBanue cBsizu
o paboTBl CWJIBI C HW3MEHEHHEM MEXaHWYECKOU
SHEPIruu Teja
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPHI
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKOU
311 Teopur. bpoyHoBckoe nBmwxkenue. Audoyzus.
3.1 o XapakTtep JABWXKEHUST M B3aUMOJCUCTBUS YaCTHUIL
BCIIESCTBA
312 Mogenu cTpoeHHs ra30B, KUAKOCTEW U TBEPIBIX TEI

U OOBSICHEHHE CBOWCTB BCIIECCTBA HAa OCHOBEC OTHX
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MoAeIen

3.1.3

Macca MOJIEKYL. KommuectBo BEIIECTBA.

[Tocrosinnast ABorapo

3.14

TermmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.1.5

Mopens unpeansHOro raza. OCHOBHOE ypaBHEHHE
MOHCKYHﬂpHO-KHHeTI/IquKOﬁ TCOpHU HACAIBHOI'O

rasa

3.1.6

AOconroTHasi TeMmrmeparypa Kak Mepa cpeaHei
KHHETHIECKOU OHEPTIUn TCIIJIOBOI'O JOBUXXCHU S

yactul rasza. [lIkana remneparyp KenbpBuna

VpaBuenue Knanelipona — MeHnaeneeBa. 3akoH

HanpToHa

T"a30BEIEC 3aKOHEI. I/I30Hpoueccm B NJCAJIBHOM rase€ C
IMOCTOSAHHBIM KOJUYCCTBOM BEIICCTBA: H30TEpMa,

n30Xopa, nzodapa

3.1.9

Texaudeckune ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTrueckue paboTel. M3mMepeHne macchl Bo3ayxa
B KJIacCHOM KoMHare. lMccnemoBaHue 3aBUCHUMOCTHU

MEXy TapaMeTpaMH COCTOSIHHS Pa3peKeHHOTO Ta3a

3.2

OCHOBbI TEPMOMHAMMKNU

3.2.1

Tepmoaunamuueckas cucTema. Buyrpennss
SHEPrusi TEPMOJUHAMUYECKON CHUCTEMBI U CIIOCOOBI

€€ U3MCHEHUS

322

KonuuectBo Temnotel U pabora. BHyTpenHss

OQHCPIuAaA O AHOATOMHOI'O HACAJILHOT'O I'a3a

323

Bunnr TeIIoNepelaun: TETUIONPOBOIHOCTb,
KOHBEKLHMs, u3inydyeHue. TemioéMkocTp — Tena.
VYnennHas TEIUIOEMKOCTD BellecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPU TCIUIONIEPCAaAvYC

324

IlepBeit  3axkoH TepMoauHamuku. [IpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKUA K H3O0IPOLIECCAM.

I'paduueckas unTepnperanus paboTsl raza

3.2.5

Tenmosrwie MAIIIUHBI. [TprHIMTIBL JEUCTBUS

TCIIJIOBBIX MalllWH. Hpeo6pa3OBaHI/m OHEpPTHUU B
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TEIUIOBBIX MamuHaX. KoaduiueHT moae3Horo
nevictus (nanee — KIIJ1) TeroBoit mamunbl. [{ukin
Kapno u ero KIIJ{

Bropoit 3akon Ttepmomunamuku. HeoOpatumocTts

3.2.6 MpoILIeCCOB B Tpupoie. TerioBble IBUraTei.
DKoorndeckue mpoOIeMbl TEIUIOAHEPTETHKH
13 TexHnu4ecKue yCTpoNCTBA: JBUTrATENlb BHYTPEHHETO
27 Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIMOHED
32,8 [IpakTnueckue paboTel. M3mepeHnue yaenbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE [IEPEXO/IbI

[TapooOpazoBanue u kouaeHcanus. HMcnapenue u

3.3.1 KWAMEHWe. YJienpHas TemioTta mnapooOpa3oBaHMUsL.
3aBHCHMOCTb TEMIIEPATYPBI KUTIEHUS OT JaBJICHUS
330 AOCOIIOTHAs U OTHOCUTENIbHAS BIaKHOCTh BO3/yXa.
o Hacspimennsiit nap
TBépnoe teno. Kpucrammueckue u amopdHbie Tema.
3.3.3 AHM30TpOTIUSI  CBOMCTB  KpucTawioB. JKuakue
23 Kkpuctasibl. CoBpeMeHHbIE MaTepUalIbl
' 334 [InaBnenne u KpucTauM3auus. YJeIbHas TEIoTa
o iassenus. Cyoaumanus
3.3.5 VYpaBHeHHE TEIJIOBOTO OajiaHca
Texnuueckue yCTpOCTBA: TUTPOMETP u
336 IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IOIy4eHUs
o COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMATEpPHAaJIOB, © HAHOTEXHOJOTUHU
[Ipaktuueckue paboThl. l3MepeHHe BIAXKHOCTH
3.3.7
BO3yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l Onekrpu3anys Tel. DIEKTpUYecKui 3apsia. JlBa Buaa
o EKTPUYECKUX 3apsI0B
1 4.1.2 [IpoBOAHUKH, TUDIIEKTPUKU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 Bsaumopnelicteue 3apsnoB. 3akoH Kynona
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4.1.5

DneKTpuuecKoe noJe. Hanpsoxk€HHocTs
uIeKTpuYeckoro noJi. [IpuHnun cyneprnosunuu.

JInHnK HanpsHKEHHOCTH HJIEKTPUYECKOTO OIS

4.1.6

PaboTa CHIT ANEKTPOCTATUIESCKOTO TOJIS.

Ilorennuan. PazHocTh IOTEHIINAIOB

4.1.7

[IpoBogHMKM U  JUANEKTPUKA B  TMOCTOSSHHOM
AJIEKTPUUYECKOM noJe. Jusnexrpuueckas

IMPOHUITACMOCThb

4.1.8

OnektpoéMkocThb. KonaeHcaTop. IJIEKTPOEMKOCTH
IUTIOCKOTO KOHJIGHCATOpa. ODHEPrus 3apspKeHHOTO

KOHJICHCATOpa

Texanueckue YCTpOWCTBA: 3JIEKTPOCKOTI,
IEKTPOMETP, AIEKTPOCTaTUYECKAs] 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHAEHCATOD,

KCEpPOKC, CTPYHHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHI. Nsmepenne

ANIEKTPOEMKOCTH KOHJIEHCATOPA

4.2

TIOCTOSHHBIN SJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX CPEJIAX

VYcenosus CYyILIECTBOBAHUS ITOCTOSIHHOTO
4.2.1 3JIeKTpUUecKoro Toka. Mictounnku Toka. Cuia Toka.
[TocTtosHHBIN TOK
4.2.2 Hanpspokenue. 3akon OMa Ji1sl ydacTka Lenu
423 DIIeKTpUYECKOe COIIPOTHUBIICHUE. VY nenbHOE
o CONIPOTHBIICHUE BEILIECTBA
424 [lTocnepoBarenbHoe, nNapajjieNbHOE, CMEIIAHHOE
o COCIMHEHHUE MPOBOJHUKOB
PaGora »snekrpuyeckoro Ttoka. 3akoH Jxoyms —
4.2.5
Jlenma
4.2.6 MOILIHOCTB JIEKTPUUYECKOTO TOKA
anekTpoABKymas cuina (manee — DJC) wm
497 BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3aKOH
o Owma 11 ToJTHOM (3aMKHYTOM) AJIEKTPUUYECKOH IIEeTIH.
KopoTkoe 3ambikanmne
408 DNEKTpOHHAs TMPOBOJAMMOCTb TBEPHABIX METAIJIOB.

3aBHCHMOCTD COIIPOTUBJICHHUA METAJIJIOB oT
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Temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B Bakyyme. (CBoiicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBogauku. CoOcTBeHHass W  IMPUMECHas
MPOBOJIMMOCTh TOJYNPOBOAHUKOB. CBoMcTBa p-n

nepexona. [lonynmpoBoIHUKOBBIE TPHOOPHI

4.2.11

DnexTpuuecKuit TOK B JJIEKTPOJIATAX.

DIEeKTPOTUTHYECKAS JUCCOLHAIIS. DIEKTPOJINU3

4.2.12

DneKTpuyeckuii ToK B razax. CaMoCTOSITeIbHBIN U
HECAMOCTOSITEIbHBIN  pa3psAx. Pasnuunble  THIBI

CaMOCTOSITENBHOTO pa3psaa. Mosnus. [1nazma

4.2.13

TexHnYecKne yCTpOWCTBA: aMIEPMETP, BOJIBTMETP,
peocTaT, HICTOYHUKH TOKA, DJIEKTPOHArpeBaTeNIbHbIC
npudopHl, 3EKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIA JHO[,
TEPMUCTOPBI u dboTope3ucTopsl,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAaHUKA

4.2.14

[Ipaktuueckue paboTel. HM3ydeHue cMenmaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC ucTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSI. Habmonenue

OJICKTPOJIMU3a

11 KJIACC
Kox
paszena Koanposepsiemoro 3;1emenTa IIpoBepsiemble 371eMeHTbI COAEPKAHUS
4 OJIEKTPOJMHAMUKA
MATI'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA MHAYKIOUA
[TocrostHHBIE MAarHuThl. B3aumoneicreue
431 MOCTOSIHHBIX MAarHUTOB
4.3 MarnuTHo€ 1osne. BeKTop MarHUTHOM MHIAYKLWH.
[IpuHnun cyneprnosuuuu. JIMHUKM MarHUTHOU
4.3.2 WHAYKIHHU. Kapruna JIMHUN MAarHUTHOH
WHYKLIUH T10JI5 IOCTOSIHHBIX MarHUTOB
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MarnuTtHO€e nosue npoBoaHuka ¢ TokoMm. Kapruna

JIMHUM TOJIS JJIAHHOTO MPsAMOr0 MHMpOBOJAHHUKA U

43.3 3aMKHYTOTI'O KOJIBLIEBOI'O IIPOBOJIHUKA, KATYIIKHU C
TokoM. OmeiT  Opcrena.  BzaumonelictBue
MIPOBOJHUKOB C TOKOM
434 Cuia AMriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE
Cuna JlopeHua, €€ MOIyab M HalpaBlICHHUE.
43.5 JIBr>KeHMEe 3apsHKEHHOM YacTHIBI B OJHOPOJAHOM
MarHuTHoM noJie. Pabota cunel Jlopenia
4.3.6 SIBneHne aneKTpPOMarHUTHOM MHIYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOM WHAYKIIMU
OJIC wuHaykuuu. 3aKOH BJIEKTPOMATHUTHOMN
4.3.8 nHaykunu Papanest
BuxpeBoe snekrpuueckoe nosie. 31C uHIyKIumu
4.3.9 B IIPOBOJHUKE, NBIKYIIEMCS ITOCTYHNATEILHO B
OJHOPOJIHOM MarHUTHOM IOJIe
4.3.10 ITpaBuio Jlenna
NunyktuBHOCTH. SIBNIeHME camomHaykuuu. D/1C
4.3.11
CaMOMHAYKIIUU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIE
TexHuueckue ycTpoiCcTBa: MOCTOSHHBIE MArHUTHI,
4.3.14 DJIEKTPOMAarHuThl, JJIEKTPOABUIaTEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUL, UHIYKIIMOHHAS [1€Yb
[IpakTuueckue paboThl. M3ydyeHue MarHUTHOTO
MOJIs1 KaTylIKKU ¢ TokoM. MccnenoBanue aecTBus
4.3.15 IIOCTOSIHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SBJICHUA SHGKTpOMaFHI/ITHOﬁ

WHIYKIUU
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBobOoiHBIE
5.1 5.1.1 Kose0aHusl. l'apmonnueckue KoJIe0aHusl.
[Tepuon, yactora, ammuTyaa u ¢gasza KoJieOaHmit
5.1.2 [IpyxuHHBII MAasiTHUK. MaremaTnueckui
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MasiTHHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHuH.
Kunematnueckoe H JMHAMUYECKOE OIUCAHUE

KOJI€0aTEIHFHOTO IABVMKECHUS

5.14

[IpeBpamienue »Heprum 1OpU TapMOHMYECKHUX
koieOaHusAx. CBsA3b aMIUIUTYAbl KojeOaHUM
UCXOJHOW BEJIMYMHBI C aMIUTUTYJAaMH KosieOaHui

€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOoiHBIE
JJIEKTPOMArHuTHBIE KOJIEOAHUSI B HICATHHOM
KOJICOATEeTbHOM  KOHTYpE. AHAJIOTHS MEXIY
MEXaHHYECKUMH " AIIEKTPOMArHUTHBIMH

kosnebanusmu. ®opmyna Tomcona

3akoH COXpaHCHHUSA OSHEPruu B  HUACAIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BoiHykeHHbIE ~ MeXaHM4YecKue  KoJjeOaHus.
Pe3onanc. Pe3onancHasi kpuBasi. BeIHYXKII€HHbIE

OJICKTPOMArHUuTHLBIC KOJeOaHMs.

5.1.8

[TepemenHbIH TOK. CunyconIambHbIN

MIEPEMEHHBIHN TOK.

5.1.9

MOH_[HOCTB IIEPEMEHHOI'0 TOKaA. AMHJ’II/ITy,HHOC u
,I[@ﬁCTByIOH.[CC 3HA4YCHUC CHIJIbI TOKa u

HaITPsSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoxactBo, mnepenaya u
notpelieHue JIEKTPUUYECKON SHEpIuu.
OKOJIOTUYECKME PUCKM TIPU  NPOU3BOJCTBE
3IEKTPUYECKOM SHEPIUH. KynbTypa
UCIIO0JIb30BAHUS JIEKTPOIHEPTUU B

MIOBCEIHEBHOMN KU3HU

5.1.11

Texuuueckue yCTpOMCTBA: celicmorpad,

3HeKTpH‘leCKI/Iﬁ 3BOHOK, JIMHUH 2JICKTpOIICpecaaqd

5.1.12

[IpakTrueckue paboTHI. HccnenosBanune
3aBHCHMOCTH TE€pPHOJa MalbIX KoJiebaHU# rpys3a
Ha HWTH OT JUIMHBl HUTHM M MAacChl TIpysa.

HccnenoBanue NEpEMCHHOTO TOKa B MLCMNHA U3
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MOCJIEIOBAaTEIbHO COCIMHEHHBIX KOHJACHCATOopa,

KaTYIIKH U PE3UCTOPa

5.2

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHn4yeckue BOJTHEI, YCIIOBHS
pacrpocTpaHeHus.. [epuon. CkopocTb
pacnpocTpaHeHus | JIMHa BOJIHBL. [lomepednsie

" IPOJOJIbHBIC BOJIHBI

522

###Par#Ht#  Uurepdepenuus u  audpaxuus

MEXaHUYCCKUX BOJIH

523

3Byk. CkopocThb 3BykKa. I['pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

524

aﬂeKTpOMaFHI/ITHI)Ie BOJIHEL. Y CIOBHSA HU3JTYUCHUA
OJICKTPOMArHUuTHBIX BOJIH. Bianmuas OpUCHTalus

BeKTOpOB E, B 1 v B 271€KTpOMarHuTHON BOJIHE B

BAKyyMe

525

CBONCTBa AMEKTPOMArHUTHBIX BOJIH: OTPAXKECHHE,
MpeIoMIIEHHUE, MoJIsIpr3aIus, nudpakims,
unTepdhepeHimsa. CKOpoCTh AJIEKTPOMAarHUTHBIX

BOJIH

5.2.6

[llxana sneKTpoMarHuTHHIX BOJH. [IpumeHeHue

OJICKTPOMArHUTHBIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHBI PaauoOCBA3U u TCIICBUACHU.
PaI[I/IOJ'IOKaI_II/Iﬂ. :‘)J'IeKTpOMaFHI/ITHOG 3arpsA3HCHUC

OKpY>KaroIen cpesibl

5.2.8

Texuuueckue YCTpOﬁCTBaZ MY3bIKaJIbHBIC
HHCTPYMCHTBI, YJIbTPAa3BYKOBAass AUAIHOCTHKA B
TCXHHUKC W MCAUIHUHC, paaap, paI[I/IOHpI/IéMHI/IK,

TeJEBU30p, aHTeHHa, Tesedon, CBY-meun

53

OIITHUKA

5.3.1

[IpsmonnHElHOE pacnpocCTpaHEHUE CBETa B

OJHOPOAHOM cpene. JIyu cBera

5.3.2

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaXCHUs CBCTA.

INoctpoenue n3o0pakeHuii B IFIOCKOM 3epKajie

5.33

HpCJ'IOMJ'ICHI/IC CBeTa. 3aKOHBI TpEJIOMJICHUA CBCTA.

AOCOIIIOTHBIN TTOKa3aTellb MPCIOMJICHUA
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534

[Toymoe BHyTpeHHEee oTpaykenue. [IpenenbHblid yromn

IMOJIHOI'O BHYTPCHHCT'O OTPAKCHUA

5.35

Hucnepcus cBeta. CroxHbI cocraB 0enoro

ceera. L{Ber

5.3.6

CoOwupatomue U paccemBaroIue JUH3bL TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE M ONTHYECKAs
cuiia TOHKOU JuH3bl. [locTpoenue uzoOpakeHuit
B coOupamoImMX U pPacCEeUBAIOLIUX JIMH3aX.
dopMyIta TOHKOM JIMH3BL. Y BEIMYEHHE, TaBAEMOE

JIMH30U

5.3.7

[Ipenensl  NPUMEHMMOCTH  I€OMETPUYECKOM

OIITUKH

5.3.8

WNurepdepennus CBETa. KorepenTHsie
UCTOYHUKHU. YCJIOBHS HAOMIOJEHUS MaKCUMYyMOB
U MUHHMYMOB B HHTEp(EpEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOUYHNKOB

5.3.9

Hudpakums cBera. [udpaknmonnas pemérka.
YcnoBue HaOMIOJACHUS TJIABHBIX MaKCHMYMOB
Npyd TaJeHHH MOHOXPOMAaTHYECKOTO CBeTa Ha

TU(PAKIIMOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

Texnuueckue YCTPOMCTBA: OYKH,  JIyHa,
doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOIN, BOJOKOHHAs OITHKA,

T paKkIOHHAs PelETKa, TOISIPOUI

5.3.12

[IpakTnueckue paboThl. M3MepeHue mokasarens
IPEIOMIICHUS. Uccnenosaune CBOICTB
N300paKCHUI B JIMH3aX. HaOronenue

AUCTICPCUHN CBCTA

RJIEMEHTHI CTIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHHUKU. HOCTYHaTLI TCOpUHn
OTHOCHUTCIIbBHOCTH: HHBApPUAHTHOCTDH MOIYJA
CKOPOCTH CBCTa B BaKyyMmc, MPUHIHAIT

OTHOCHUTEJILHOCTA DHUHIIITEHHA
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OTHOCHTEILHOCTh OJHOBPCMCHHOCTHU.

6.2
3aMeaIeHHe BPEMEHU U COKPAIICHUE JUTHHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3p  Macchl C DJHEPrUEd U HMMIIYJIbCOM
6.4 CBOOOJHOM YacCTHIIbl. DHEPIHUsl MOKOsI CBOOOJHOM

qJaCTUIIbI

KBAHTOBAS ®U3MKA

BJIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. dDopmyna Ilnanka cBsi3M >HEPrumn
7.1.1 (GoTOHAa C €ro 4acToTOW. DHEPrus M HMIIYJIbC

dboToHa

OtkpeiTHe U wuccinenoBanne  (Gotodrddexra.

Omnpiter A.I'. CroneroBa. 3akoHbl potorddexra

VYpaBHenue OiHmreiiHa ana  doTorddekra.

«Kpacnas rpanuma» pororddexra

7.1.4 HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

Texnuueckue YCTPOMCTBA: (hOTORIEMEHT,
7.1.6
dboTomaTYMK, coTHEUHast OaTapes, CBETOUO]]

CTPOEHHUE ATOMA

Mopenb aroma Tomcona. OmnbiTel Pesepdopna mo
7.2.1 HCCIIEIOBAHUIO CTpoeHus atoma. [lmanerapnas

MOJCJIb aTOMa

[lIocrynater bopa. W3nydeHue U mOrioLIEeHUE
(OTOHOB IpU MEPEXOe aTOMa C OJHOTO YPOBHS
7.2.2
SHepruu Ha Apyroil. Buabl cnekrpoB. Cnektp

ypOBHeﬁ QHCPIrMM aTOMa BOAOPpOJ1a

BonHoBeIe cBolicTBa yactuil. Bonnsl ae bpoitns.
7.2.3 Kopnyckynsipao-BonHOBOM Ayanusm. Judpaxius

OJICKTPOHOB HAa KpUCTaJlJIaX

CrioHTaHHOE€ M BBIHY)KJIEHHOE  H3JIy4CHHE.
7.2.4
YcrpoiicTBO M puHIMI paboTHI Ja3epa

TexHuyeckue yCTpoucTBa: CIIEKTPaIbHbIN aHAIN3
7.2.5
(cmexTpockom), 1a3ep, KBAHTOBBI KOMITBIOTEP

7.2.6 [IpakTuueckue paboTHI. HaOmronenue
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JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOII01eHUS u perucTpanuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkphITHE PaaIrOaKTUBHOCTH. OnbITHI
Pesepdopna  mo OIIpPE/IETICHUIO cocTraBa
panmoakTUBHOTO wW3mydeHus. CBoiicTBa anbda-,
Oera-, ramMMa- u3ay4eHus. Bnusnue

PAAUOAKTUBHOCTHU HA KUBBIC OPraHU3MbI

7.3.3

OtkpbiTHe mnpoTOHAa W HeWTpoHa. HykioHHas
Monenb siapa [eitzenOepra — MBanenko. 3apsina

sanapa. MaccoBoe uucio siapa. M3oTonsl

7.3.4

Anbda-pacnaz. DJIEKTPOHHBIA U TMO3UTPOHHBIN
OeTa-pacrmia. l'amma-uznydenue. 3akoH

paanoaKkTUBHOTO pacriaja

7.3.5

OHeprusi CBA3UM HYKIOHOB B sjape. SnepHsle

cuibl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTE3 saAEp

7.3.7

Snepubiii  peakrtop. TepmosiaepHbIi  CHHTES.
[Tpo6aeMbI 1 IEPCTIEKTUBBI SAIEPHON SHEPTETHKH.

IKOJOTUUECKHE aCIIEKThI ;mepHoﬁ OHEPIrCTUKU

7.3.8

:‘)J'ICMCHTapHBIe qaCTHUIIBI. OTKpBITI/Ie MMO3UTPOHA.

(DYH,Z[aMeHTaHBHLIe B3aHMOHCﬁCTBHH

7.3.9

Texnuyeckne ycTpoWcTBa: JI03UMETpP, Kamepa

Bunbcona, snepHblit peakTop, aToMHas 6oM0a

7.3.10

[Ipaktnueckue pabotel. MccnemoBaHue TpPEKOB

yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. CosBe3aus, sipkue 3BE3MBI,

IJIAHCTBI, X BUAUMOC JIBUKCHUC

8.2

Conneunas cucteMa. IlnaHeTsl 3eMHOMI rpymnIibl.
IImaHeThI-TUTaHThEl U UX CIIYTHUKH, KapJIMKOBBIC

m1adeTel. Manbie Tena CoTHEYHON CHCTEMEBI

8.3

Connne, dortochepa u armocdepa. ComHeuHas

AKTUBHOCTDb
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8.4 Wcrounuk sneprun ConHua u 3B€31

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHUMOCTD, paauyc, TEMIIEPATYPA, ux
B3aUMOCB:3b. /lnarpaMmMa «CIeKTpaJIbHBIM Kacc —
8.5 CBETUMOCTBY. 3B&31B1 TJIaBHOM
IIOCJICAOBATEILHOCTA.  3aBUCUMOCTh  «Macca —
CBETHUMOCTbY Pini: 3BE3] TJIaBHOM

MOCJICA0BATCIIBHOCTU

#HHPar####BHyTpeHHee CTpoeHue 3BE3N.
8.6 CoBpeMeHHbIE TIPEJICTABIICHUS O TMPOUCXOKICHUN

u 3BoJtroru CouTHIIA U 3BE3. DTallbl )KU3HHU 3BE3]1

Mneunsiii [1yte — Hama [anaktuka. CrinpanbHas
cTpyktypa [amaktuku, pacnpeneineHue 3BE3,
8.7 raza u neutd. Ilomosxenue u nBrxeHue CoJiHIa B
lamaxTuke. [Tnockas u chepudeckas

OJICUCTEMBI I allakTUKU

Tunbl ranakTuk. PangporasakTMKM W KBa3aphbl.

8.8 YEpHble ObIpBI B s,APaxX rajJakTHK
Bcenennaa. Pacmupenune BcenenHoil. 3akoH
Xab06ma. Paszberanume ramaktuk. Bospact wu
8.9 paguyc Bcenennoii, Teopus boabimoro B3pbiBa.
Mogens «ropsiueit  Bcenennoin». PenukroBoe
U3JIy4CHHE
Macmrabnas CTPYKTYpa Bcenennoii.
8.10 MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMHUHU

ITPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI
CPEJIHEI'O OBLIEI'O OBPA30OBAHMUA

Kon [IpoBepsiemblie TpebGOBaHUS K MTPEIMETHBIM pe3yIbTaTaM OCBOSHHS OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNbHOI MPOrpaMMbl CPETHETO OOIIET0 0Opa30BaHUS
TpeOoBaHUs
1 CdhopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3UYECKUE SIBIECHUS (TMPOIIECCHI) H
OOBSACHATH UX HA OCHOBE M3yYCHHBIX 3aKOHOB
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Bnagenue ocHoBomonaraomuMu (HU3MYECKUMU TIOHATUSMUA H  BEIHYMHAMH,
XapaKTEePU3YIOMIUMH (PU3NICCKHUE MTPOIICCCHI

ChopmupoBaHHOCTH yMEHUW TPUMEHITh 3aKOHBI KJIACCHYECKON MEXaHHKH,
MOJICKYJISIPHON (PU3UKH U TEPMOJWHAMUKH, JJICKTPOJIMNHAMUKH, KBAHTOBOU (DHU3HKHU
JUIsl aHaiuu3a W OOBSCHEHUs SBJICHUW MHUKPOMHpA, MaKpOMHUpa U MEraMupa,
pas3nuyath yciaoBHUS (TPaHUIBI, O0JACTH) MPUMEHUMOCTH (U3HUSCKUX 3aKOHOB,
MMOHUMAaTh BCeOOMmUH XapakTep (QyHIAMEHTAILHBIX 3aKOHOB W OTPAHUYCHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UYECCKHE TIPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS, 3aKOHBI 1 3aKOHOMEPHOCTH

ChopmupoBaHHOCTh YMEHHUS pa3iuyaTh YCJIOBUS HNPUMEHHMOCTH MoOJieNen
(u3MYECKUX Tel U MPOLIECCOB (SIBICHUI)

ChopmupoBaHHOCTh YMEHHMSI pelIaTh pacUETHbBIE 3ajaul C SBHO 33JaHHOM M HESIBHO
3alaHHOM (pU3MYEeCKON MOJEeNbl0: Ha OCHOBAaHUM AaHadW3a YCIOBUS BHIOMpATh
¢u3nueckue MojzenH, OTBeyarolue TPeOOBAaHUSAM 3ajaud, MPUMEHATh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3MUECKUX TEOPUN MPU UCIOIB30BAHUHU
MaTeMaTH4YeCKUX METOJOB pEIIeHMs 3ajad, MPOBOJUTH pacueThl Ha OCHOBAaHUU
MMEIOIUXCA JaHHBIX, AHAIM3HPOBATh pPE3yJIbTaThl U KOPPEKTHPOBATh METOJbI
PELICHUS C YYETOM IOJIYyYE€HHBIX pPe3y/IbTaTOB

Pemars kadyecTBeHHbIE 3a7ayd, TpeOYIOIIME NPUMEHEHUS 3HAHUN U3 pa3HbIX
pa3nenoB MIKOJIBHOTO Kypca (M3MKH, a TakKKe HMHTErpaluy 3HAHUW W3 APYrux
MPEeIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPaMBaTh JIOTHUECKYIO IIETOYKY
paccyXJeHUI C OMOpoil Ha W3y4EHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3NYECKHE
SIBIICHUS

BrnageHne 0CHOBHBIMM METOJIaMH HAyYHOTO MO3HAHHMS, UCIIOJIB3YEeMBbIMU B (DU3HKE:
MPOBOJHUTH TPSMbIE M KOCBCHHBIC H3MEPCHHs (DU3MYECKHX BEJIMYMH, BBIOMpas
ONTHUMAJBHBIA CIOCO0 HW3MEPEHHS W HCIIOJIb3YS HM3BECTHBIC METOJbI OILICHKH
MOTPEIIHOCTEH M3MEPEHH, MTPOBOJIUTh MCCICIOBAHUE 3aBHCHMOCTEH (DH3HUSCKUX
BEJIMYMH C MCIOJb30BAHUEM TPSIMBIX HM3MEPECHUH, OOBSCHATH ITOJyYCHHBIC
Pe3yJIbTaThI, UCIOJIB3YS (PU3UUYCCKUE TCOPUH, 3aKOHBI M IOHATHS, M JICJIaTh BBIBOIBI;
coOroaTh paBuiia 0€30MaCHOTO TPYJIa MPH MPOBEICHUN MCCISIOBAHUN B paMKax
y4eOHOr0  JKCIEPUMEHTa U  y4eOHO-HCCIEAOBATEIbCKOM  JCATEIBHOCTH  C
WCIIOJIb30BaHUEM IHM(PPOBBIX HU3MEPHUTEIBHBIX YCTPOHUCTB H  Ja0OPaTOPHOTO
o0opynoBaHUs

ChopMHPOBAHHOCTh YMCHUH aHAIM3UPOBATh U OLICHUBATH TOCIEACTBHS OBITOBOM U
[IPOM3BOJICTBEHHON  JEATCILHOCTH  4YeJIOBEKa, CBA3aHHOW C  (pu3HYeCKHMHU
poIeccaMu, C IO3HMIUA  DKOJOTHYECKOM O€30MacHOCTH; IPEACTaBIEHUNH O
palMoOHAILHOM  MPHUPOJIONIONIE30BAaHUH, a TaKkKe pPasyMHOM HCIOJb30BaHUU
JOCTH)KCHUH HAyKHM W TEXHOJIOTHH JUIsl JajdbHEWIIErO Pa3BUTHS YEIOBEYECKOTO
oOI11ecTBa

OBnajgeHue pa3IUYHBIMU crocoOamu paboTel ¢ uHpopMmaimel (U3NIECKOTO
COJIepKaHUs C MCIIOJIb30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHIA;
pa3BUTHE YMEHUIH KPUTHUYECKOTO aHaIM3a U OLEHKH JIOCTOBEPHOCTH IMOJy4yaeMOn
uHpopMaluu

10

C(l)OpMI/IpOBaHHOCTB yMCHI/Iﬁ IMPUMCHATH OCHOBOIIOJIAraromue aCTpOHOMHUYCCKUC
NOHATHUSA, TCOPUHU U 3aKOHBI JId aHalln3a U 0OBsICHEHUS (I)I/I3I/I‘-ICCKI/IX mponeccos,
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MPOUCXOIAIINX Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIaJIaAKTUUYECKOUN cpeje;
IBIDKEHUS HEOSCHBIX TEJI, SBOIIOLNHY 3Be311 U BeeneHHoi

HEPEYEHD 2JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA EI'D I10 ®U3UKE

Konx
paznena/
TEMBI

Kon
3JIEMEHTA

[IpoBepsieMblii 37IEMEHT COEpKAHUS

1

MEXAHUKA

1.1

KMHEMATHKA

1.1.1

MexaHI/ILICCKOC JIBUXKCHUC. OTHOCI/ITGJ'II)HOCTI) MCXAaHHUYECCKOTO JOBUXXCHUA.
Cucrema orcuera

TPacKTOpHA

(8]
o

MarepuanbHas TOUKa.
Ee pagnyc-BekTop:

F(r)=(x(1). v (1):2(1)), NG

TpaeKTopus, =+
nepeMelleHue: O - .

AF =F(t,)-F(t)=F—F = x
=(Ax, Ay, A7) ’

yTh.
CroxxeHue nepeMereHui:

AT = AF, + AR,

1.1.3

CKOpOCTh MaTepHAIBHON TOUYKH:

Ax
v =

Y =X, aHajoru4ydo Y, =Y,, U, =2,

At—0

CIioskeHne CKopocTeii: U =0, U,

Brruncienue NEepeMCIICHUS U ITIyTU MaTepHaanoﬁ TOYKHU IIpU HpHMOJ’IHHCﬁHOM

JIBMDKEHUH BJIOJIb OCH X 110 IpauKy 3aBUCUMOCTH Vy (t)

1.1.4

. Av

YckopeHne MaTepuanbHON TOUKH: 4 = ——

Y =D,'=(ax,ay,az)’

At—0
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Av

a,=—+ = (Ux ),, aHaJIOTHYHO 4, :(Uy ) a= (Uz ) :
At At—0 t

1.1.5

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKECHHUE:

x() = x,+u,t

v, (1) =v,, =const

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:!

2
at

x(1)=x,+ 0t +

v, (1)=v,, +a
a, = const
UZZx _Ulzx = zax ('xZ - xl)

L+
il B

IIpu ABMKEHUU B OJTHOM HAIIPABIEHUM MyTh S = >

1.1.7

CBoboaHoe mageHune. Y CKopeHue cBoOO HOTO
nageHus. J[Bmwkenue Tena, OPOIIEHHOTO IOJ
yriioMm & K TOpU30HTY:

x(t):x0+00xt=xo+uocosa-t
2 2
8,1t . t
y(1) =y + 0t +——= y0+uosma~t—g—
2 2 Yo o

v, (t)=0,, =, cosa

=y

. 0 0
v, (t)=0,, +g,t =v,sina— gt 0

8, =0
g, =—& =const

1.1.8

KpHBOHHHeﬁHOC JBUIKCHUC. I[BI/I)KGHI/IG MaTepHaHLHOﬁ TOYKHU I1I0 OKPYKHOCTH.

VrinoBast U JIMHEHHAsE CKOPOCTh TOYKU: U = OR . TIpi paBHOMEPHOM IBHXEHUH

2n
TOYKH I10 OKPYKHOCTH ® = T =2mnv,

2
v 2
[leHTpOoCcTpeEMHUTENBHOE YCKOPEHUE TOUKH: d, = E =o°R. TlonHoe ycKkopeHue

MaTepHaHLHOﬁ TOYKH

1.1.9

TBepz[oe TCJIIO. HOCTyHaTCJ'H:HOC H BpalllaTCJIbHOC ABUKCHUC TBEPAOTO TECJIa
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1.2 JMUHAMUKA
1.2.1 Nuepunaneubie cuctemsl otcuera. IlepBeii 3akoH Herotona. IlpuHiun
OTHOCUTENBHOCTH ["anunes
1.2.2 m
Macca tena. IInoTHOCTh BemecTBa: P = —
1.2.3 . F —F+F +
Cuna. IIpuHImn cyneprno3suuyu CUL: £poneiicrs — L1+ 15 +-..
1.2.4  |Btopoii 3axon HptoToHa: a5 matepuanbHoi Touku B UCO
F=mad; Ap=FAt npu F = const
1.2.5 |Tperuit 3akoH HploToHa 17151 MaTepuanbHBIX =~ *—
= = K F.
TOYECK: Ez = -F21 12 21
1.2.6  |3akOH BCEMUPHOTO TATOTEHUS: CHJIbI MPUTSDKEHHUS MEXTY TOUCUYHBIMU MaccaMu
mm
— 17°72
paBupl =G R
Cuna Tsoxectu. LleHTp TsoKecTH Tena. 3aBHCUMOCTh CHIIBI TSKECTH OT BBICOTHI h
HaJ| TOBEPXHOCTHIO TUIaHETHI paanycoM Ro:
GMm
mg=——-
(R, +h)
1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS: F, = uN |
Cuna tpenus nokost: I SHN
Koaddurument tperus
1.2.9 F,
HaBnenne: P =—
S
1.3 CTATHUKA
1.3.1 MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAlLllCHUSA:
IM[=Fl rze 1 - nmmewo cumet F
OTHOCHUTEIIBHO OCH, IIPOXOJIAIIEH Yepe3 TOUKY ~
O nepneHauKyJIIpHO PUCYHKY F
1.3.2 |Lenrp Macc Tena. lLleHTp Macc cHUCTeMBl MaTEpPHAIBHBIX  TOYEK:

5o _mAtmi .

M. . B omHOpOAHOM TOJIE TSKECTH (8 =const) LIEHTP Macc
m +m,+...

TCJIa COBIAAACT C €TI0 HCHTPOM TAKECTU
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1.3.3
VYcnosus paBHoBecus tBeporo tena B UCO: { -

1.3.4 3akoH [lackansa

1.3.5 JlaBIeHHE B XKUIKOCTH, TIOKosmelcsa B UCO: P = p, +pgh

1.3.6 3akoH ApXI/IMeH33 FApx = oprecn »

ecJIr TeNo U KHUIKOCTh MOKOATCS B ICO, TO Fapx = pgVsurreen

VYcnoBue miaBaHus TEN

3AKOHbI COXPAHEHM A B MEXAHUKE

1.4.1 NmMnynsc maTepuaibHOM TOUKU: P = MU

142 | Umnynsc cucremst Tem: P = Py + Py + ...

1.4.3 3aKOH U3MEHEHUS U COXPAHEHHS UMITYJIbCa:

BUCO AP =A(P,+ P, +...)=F o A+ Fy o A+

B I/ICO Aﬁ:A(f)1+ﬁ2+):07 €CJIn Fim-lemx-l +F‘2BH€ILIH +=O

PeaktuBHOE nBIKEHHE

1.4.4 PaboTa cuibl Ha MajOM MepeMenieHUN:

F
A=‘F‘~|AF|-cosa=Fx~Ax (

1.4.5 MOoOIIHOCTE CHIIBL: .
ecau 3a Bpemst Af paGora CHIIBI HU3MEHSETCS o F
Ha AA, TO MOIIIHOCTb CHJIBI

I

AA

p="=
At

=F-v-cosa
At—0

1.4.6 0
y mv’ _ p
KI/IHCTI/ILICCKaSI OHEPTHUA MATCPUAJIBHOU TOYUKU: EKHH = = .

3aKOH W3MEHEHUS KUHETUYECKOU OHEPTUU CUCTEMbI MATCPUAJIBHBIX TOYCK: B
HNCO AE,_, =A +A, +..

1.4.7 [TorenumaneHas S3HEPTHUS:

JJI1 TOTCHIHUAJIBHBIX CHJI A12 = EIHOTeHu - EZno-reHu = _AEHOTeHu .

IloTenumnanbHas OHEPrusia MaTCpHaHBHOﬁ TOYKU B OOHOPOJHOM IIOJIC TAKCCTH:
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EHOTeHu = mgh

[NoTenumansHas SHEPTHUs YIPYro AehOpMUPOBAHHOTO Teja:

kX_Z

noTeHy 2

1.4.8 |3aKkoH U3MEHEHUS U COXPaHEHUsI MEXaHUUECKON IHEPIUU:
EMex = EKI/IH + Enm‘eﬂu,
B HCO AEmex = ABCeX HCIMOTCHII. CHUIT 9
B CO AEmex =0 , €CJIIN Asgcex HEIOTeHL. CUII — 0
1.5 MEXAHUYECKHWE KOJIEBAHUA 1 BOJIHBI
1.5.1 lapMonunueckue konebaHus MaTepuadbHOW TOUkH. AmIumMTyaa U ¢aza
koJsiebanuii. Kunematudeckoe onvcaHue:
x(1)=Asin(wt+9,),
UX (t) = xt E)
' 2 2
a, (l) = (Ux )t =-0 X(l) =a,+ox=0, rge X - cMelleHHE H3 TOJOKEHUS
paBHOBECHS.
JnHaMuyeckoe ONurCcaHue:
may = -kx, rue k =mo’ . D10 3HauwT, uTo Fy = -kX.
DHepreTuyeckoe OnrcaHue (3aKOH COXpaHEHUSI MEXaHUYEeCKOM SHEPTUN):
mo’  kx* mvl, kA®
— =—M% = — =const
2 2 2 2
CBs13b aMIUIUTY/IbI KOJICOAHUN CMEIIeHUs] MaTepUaAIbHON TOUKH C aMIUIUTYyIaMU
KoJIe0aHUI ee CKOPOCTH M YCKOPEHHUSI:
_ _ .2
Umax - (‘OA’ Apax =@ A
1.5.2 . 2n
Ilepuon u yactora Konebanuii: I = o = i
Tleproa MambIX cBOGOIHBEIX KONEOGAHNH MaTEMAaTHIECKOTO MasTHHKa: 1 = 27, |—
8
. m
IMeprox cBOOOIHBIX KOJeOaHU PYKUHHOTO MasiTHUKa: 1 = 27 n
1.5.3  |BwiHyxnaeHHsie konebanus. Pesonanc. PesonancHas kpuBas
1.5.4 |Ilomepeunsie ¥ MNpoAOJbHBIE BOJHBL. CKOpPOCTh pacnpoCTpaHEHUsT M JIMHA
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v
BouHbl: A =0T =—
v

Wutepdepennyst u qudpaxiust BOJIH

1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKVYJISIPHASA ®U3MKA. TEPMOJMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3MKA

2.1.1 Mopnenu  cTpoeHus  ras3oB, OKMAKOCTeM u  TBepAblix  Ted.  IlycTh

TepMOJMHAMHUYECKasi cuctema (Teyo) cocTOUT u3 N OJMHAKOBBIX MOJIEKYIL.
N m
Torma KOJIM4ecTBO BemecTBa ¥ = N =—,
A H

rae Na - gmcino ABoraapo, m - macca cucreMsl (tema), M - mossipHas macca
BEIECTBA

2.1.2 TermoBoe IBM>KEHUE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 B3anMoelicTBre YacTHI] BENIECTBA

2.1.4 | uddys3us. bpoyHoBCcKOe IBUXKEHHE

2.1.5 Monens nneansaoro raza 8 MKT

2.1.6 CBA3b MEX]ly IaBJICHUEM U CPEIHEH KMHETUYECKON PHEPrueu mocTynaTreabHOro
TEIIJIOBOTO JABMKEHUS MOJICKYJI UACAIbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
p 1mn? 2n L 2n£ i n N

== =—n- =N &, TIE My - MAcCCa OJTHOM MOJEKYIbI, 1 = —
3 0 3 2 3 0C J1€ Mo Pl y V

- KOHIIEHTpAIHs MOJIEKYII

2.1.7 AolcomoTHas Temriepatypa: T =t° +273 K

2.1.8 CBs3b TEeMIIEpaTyphl raza co CpeHeld KHHETUUYECKOM SHEPruel MocTynaTeaIbHOro
TEIUIOBOTO JIBHXKEHHUS €r0 MOJICKYII:

2
— ([ my 3
8I'IOCT = 2 = _kT
2 2
2.1.9 |VYpaBuenue p = nkT
2.1.10 |Mogenb uieanbHOTO ra3a B TEPMOIMHAMHUKE:

{YpaBHeHI/Ie MenneneeBa — Kianeiipona

BripaxkeHue 111 BHYTpEHHEH SHEPrUn

VYpaBuenune Menneneesa - Knaneiipona (mpruMeHUMbIE (GOPMBI 3aIUCH):

pV =2 RT = vRT = NkT p=PRL
n n

59




Belpaxkenue s BHYTPEHHEH DJHEPrUM OJHOATOMHOIO HICAIBHOIO Trasa
(mpumeHnMBbIe (OPMBI 3aTTHCH):

U=2VRT =3 Nkr =3 RT —ve, 7 =2 pv
2 2 2 2

2.1.11

3akoH I[aJH)TOHa I JaBJICHHUA CMCCU Pa3pCKCHHBIX I'a30B:
p=pi+p2+..

2.1.12

W3ompoueccel B pa3peKEHHOM Tra3e C IMOCTOSHHBIM 4uciIoM MoJiekyal N (c
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa Vv ):

n3orepMma (T = const): pV = const,

n3oxopa (V = const): % = const |

1%
n3obapa (p = const): T = const

I'paduaeckoe npencraBnenue nzomnporeccos Ha pV-, pT- u VT-auarpammax.

OO0beaMHEHHBIN ra30BEIi 3aKOH:

Py = const
T

JIJISL HOCTOSIHHOTO KOJIMYeCTBa BemiecTra vV

2.1.13

HaCBIH_[eHHBIe N HCHACBINICHHBIC ITapbI. KadgecTBeHHass 3aBUCHMOCTD INIOTHOCTH
W JaBJICHUA HACBIIICHHOT'O IIapa OT TEMIICpaTyphbl, UX HE3aBUCUMOCTb OT o0Bema
HAaCBIIICHHOI'O I1apa

2.1.14

BnaxxHocTb BO3ayXa.

. _ pnapa (T) _ pnapa (T)
OTHOCHUTENbHAS BIAXKHOCTE: P = -

pHacmm. napa (T) pHaCBIHL napa (T)

2.1.15

N3menenue arperaTHbix COCTOSIHUM BC€HICCTBA: HCIIAPCHHUC W KOHIACHCAILIUA,
KUIICHUEC )XUAKOCTHU

2.1.16

N3menenue arperaTHbixX COCTOSIHMM BeEllleCTBA: IJIaBJICHUE U KpucCTallIn3anusa

2.1.17

IIpeobpazoBanue 3HepruM B (pa3oBbIX Mepexogax

2.2

TEPMOJNHAMUKA

2.2.1

TenmoBoe PaBHOBECUC U TEMIICpATypa

222

BuyTpenHss sHeprus

223

Tennonepe;[aqa KakK CII0CO0 M3MEHEHUS BHYTpCHHCﬁ SHECPruun 0e3 COBCPLICHUA
pa6OTLI. KOHBCKL[I/UI, TCIUIONPOBOJHOCTD, U3JIYYCHHUC

60




224

KonnuecTBo TEIIOTEL.

VienbHas TEIUIOEMKOCTb Bewectsa ¢; O = cmAT

225

VYaenwHas TermioTa mapooodpaszoBanus L: Q = Lm.

VaenpHas TEIIOTA IIaBICHUS A Q =Am .

VY aenpHas TemiioTa cropaHus Toruea q: Q = qm

22.6

DnemenTtapHas pabota B TepMomuHamuke: A= PAV . Bpramcnenne paGoThl MO
rpaduky npouecca Ha pV-auarpamMmme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH:
le = AUIZ + A12 = (Uz _Ul)+ Alz.
Annabara:

0, =O:>A12 =U,-U,=-AU,,

2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpatumblie mponeccsl

229

[Tpuniumne! geiictBus TernoBbix mamuH. KIT/I:

— A3a KT Quarp B |onn —1- |Qx(m
QHarp QHarp QHarp

2.2.10

MakcumansHoe 3HaueHue KIT/. [ukn Kapho:

- T
_ _ Harp X0JI _ _ X0
max M =My,puo = T =1 T

Harp Harp

2.2.11

VYpaBuenue terioBoro 6amanca: Qi+ Q2+ Q3 +...=0

OJIEKTPOMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DnexTpu3aius Tell U ee MPOosBICHUs. DJIeKTpuueckuil 3apsi. J[Ba Bumga 3zapsaa.
DNeMEeHTapHBI JJEKTPUUYECKUN 3apsl. 3aKOH COXPAHEHUsS DIEKTPHUYECKOTO
3apsiaa

3.1.2

Bsaumopneticteue 3apsanoB. Toueunsle 3apsaasl. 3akoH KynoHa:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTBIO €

! ,|‘11|'|‘12|

2

Foglalle]
er 4nee, r

3.1.3

3HCKTpI/I‘-ICCKOC noxe. Ero neiictBue Ha SJICKTPUUICCKUC 3apsJIbl
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3.14

~ F
HaHpSI)KCHHOCTB QJICKTPUYCCKOI'O IOJIA: E= .
qnpoGHmﬁ

. 9
ITone Toueunoro 3apsana: E, =k e

-

OIHOpOAHOE moJie: E = const .

KaptrHbl TMHUN HANPSDKEHHOCTH 3TUX MOJIEN

3.1.5

HOTCHHI/IaﬂBHOCTB QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIIUAJIOB U HaHpSI)KeHI/Ie:

A, = q((Pl _(Pz):_qA(P =qU .

HOTCHHI/IaﬂBHaﬂ OHEPTHA 3apsaia B SJICKTPOCTATUICCKOM I10JIC:
W=q¢.

A=-AW
[Torenuman anexkTpocTaTuyeckoro mois: P = ;

CBsI3b HAINPSDKEHHOCTH TIOJII M PA3HOCTH TOTCHIMAIOB ISl OAHOPOIHOTO
anekTpocraruueckoro nojsi: U = Ed

3.1.6

[TpuHIUIT CYynEepno3UIUU ANEKTPUUECKUX TOJIEH:

E=E+E, +..,0=0,+¢,+...

3.1.7

HpOBOI[HI/IKI/I B JJICKTPOCTAaTHUYCCKOM IIOJIC. Vcnosue paBHOBECUA 3apsa0B:

T
BHYTPH IIPOBOJHHMKA [ — (), BHYTPH U HA IOBEPXHOCTH IIPOBOIHUKA P = CONSt

3.1.8

JIMDIIEKTPUKY B AJIEKTPOCTATHUUECKOM IoJjie. J[uanekTpuueckas MPOHUIIAEMOCTh
BelecTna €

3.1.9

q
Konnencarop. DnekrpoeMkocTh konaencaropa: ¢ = U
Y

DIEKTPOEMKOCTB IIOCKOro KoHaencaropa: C = rE eC,

3.1.10

HapannenLHoe COCAMHECHUEC KOHACHCATOPOB!:
q=qi+qQ2+ ..., U =U= cees Cr[apann =C1+Co+ ...
ITocnenoBaTrennrHOE COCTUHEHUE KOHICHCATOPOB!:

1 1 1
U=Ui+U2+...,qi=q=.., C_=F+F+m
1

oci 2
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3.1.11

U CU? z
DHeprus 3apsHKeHHOro KoHaeHcaropa: W, = % = ) = g_C

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

Cuna toka: 1 =— . IlocrosiHHbIM TOK: I = const
At At—0
Jns nocrossaHOrO TOKA q = It
3.2.2 | YcnoBus CylecTBOBAaHHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E
323 U
3akon Oma s yuactka nenu: 1 = =
3.2.4 | DneKTpu4YecKoe CONPOTHBICHHE. 3aBHCHUMOCTH COIPOTHUBIEHUS OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHBI U CEYeHMs. YJAEIbHOE CONPOTUBIICHHE
)
BemecTBa. R = Py
3.25 CTOPOHHUX CHII
Hcrounuku Toka. DJIC ucrounuka Toka: E=———
q
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3.2.6 |3akon Owma mius TMOJMHOW (3aMKHYTOM) S3JEKTPUYECKOM E.r
E —
emu: E=IR +Ir, orkyma [ =—— R
t A R+r
3.2.7 [TapannensHO€ coeMHEHUE TPOBOJHUKOB:
1 1 LN
I=i+L+...,U;=U=.., = T, e
Rnapann Rl R2
[TocnenoBarensHOE cCOeIMHEHNE TPOBOIHUKOB:
U=U+U+..,.Ii=b=..., Rbon=R1 + R + ...
3.2.8 PaGora snexrpuyeckoro Toka: A = [Ut.
3akon Jlxoyns - Jlenna: Q = I°Rt.
U2
Ha pesucrope R: Q=A=1’Rt =[Ut = ?t
3.2.9 AA
MOoOUIIHOCTB DIEKTPUYECKOTO TOKA: P= ? =1U
t At—0

U2
2
TeruoBas MoIHOCTH, BBIACNsAeMast Ha pesuctope: P=1"R = = =1U .
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p— CT. CUJT p—
MouHoCTh UCTOUHHUKA TOKA: I —A p =EIl

At—0

3.2.10 |CBoOoxHBIE HOCHUTENH DJICKTPUUYECKUX 3apsAI0B B IMPOBOJHUKAX. MeXaHHU3MBI
IPOBOJAMMOCTH TBEPJAbIX METaIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB,
ra3oB. [lonynpoBoanuku. [1oayrnpoBOAHUKOBBINM U0

3.3 MAI'HUTHOE ITIOJIE

3.3.1 Mexannuyeckoe B3auMOJEiCTBME MarHuToB. MarnutHoe mose. Bekrtop
MarHUTHOM WHTYKITUH. [Mpuntun CYIIEepPIIO3UIINU MarHUTHBIX
nonei: B=B, +B, +...
JluHuM MHAYKIUM MarHuTHOro moJjs. KapThHa NWHMM WHIYKIIMA MarHUTHOTO
T10JISI [TOJIOCOBOTO ¥ TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB

3.3.2 |OmbIT Opcrena. MarHuTtHOE 1OJIE TMPOBOJHHMKA C TOKOM. KaprtuHa mwmHWN
WHIYKIIMA MAarHUTHOTO TOJS JUIMHHOTO TPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM

3.3.3 Cuna Amriepa, ee HalpaBJIE€HUE U BEIMYMHA:
F, =IBl sina, tme © - yrom MexIy HampaBIeHHEM MPOBOJHHKA U
BEKTOPOM B

3.34  |Cuna Jlopenua, ee Hampasienue n semmumna: Fi,, =|q|UBSING rre @ - yron
MekKIy BeKTopamMu U U B. JIBUKEHHE 3apssKEHHOH YacTHIBl B OJHOPOJHOM
MarHuTHOM T0JIe

34 DJIEKTPOMATHUTHAS UHYKIOUA
3.4.1 [ToTok BekTOpa MarHUTHOM MHIYKIIUM: ﬁ / B
o

®=BS=BScosa

342 SBnenue sanexkTpomMarHuTHOM MHAYKIMHU. D/1C nHaykuu

34.3 3aKoH 3JIeKTpoMarHuTHOM unaykuuu dapazes:

AD ,
E =— =-0,
At At—0

344 |OAC uHAYKIMHU B IPSIMOM IIPOBOJIHUKE ) \H i

JUIMHOM |, IBMXKyIIeMcs CO CKOPOCThIO U e 5

(D 11 ) B OTHOPOAHOM MAIrHUTHOM IIOJIC B:

/C"f = @/

|Ei| = Blvcosa rpe O - yrom Mex Iy BeKTOpoM B 1 HOpMaibio /i K IIIOCKOCTH, B
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KOTOPOit stesart Bektopsl [ u D ecmu [ LB u & L B, 1o |E;|=Blv

345

IIpaBuiio Jlenna

3.4.6

D
NHAYKTUBHOCTB: L= 7 , mm @ =LI.

A
At

=—LI

t
At—0

Camounnykius. IJIC camouunykiuu: Ey; =—L

3.4.7

w
2

DHeprusi MarHUTHOTO NOJIsl KaTylIKu ¢ TokoM: W, =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

Konebarenbublit KOHTYD. CB0OO1HBIE
ANEKTPOMAarHUTHbIE KoyeOaHus B U/IeaTbHOM C L
KOJIeO0aTETbHOM KOHTYpE: | |

q(1) = G 50 (01 + )
I(t) = qt = ('quax COS((Dt +(P0) = ImaXCOS((Dl' + (po)

o T 2nV LC o= m__ L
opmyna TomcoHa: T =2n+/LC , oTKyna T \/E .

Csi3p aMIIUTYABl 3apsga KOHJEHcAaTopa C AaMIUIUTYIOW CHJIBI TOKa TpuU
CBOOOJHBIX AJIEKTPOMAarHUTHBIX KOJIEOAHUSX B HJCATBHOM KoJebaTeabHOM

max

KOHTYPE: Ymax =

352

3akoH COXpaHCHUA SHEPTHUU B UACAIIBHOM KoJie0aTeIbHOM KOHTYpPC:

cu® LI* cUu’, LI’
+ = = =const.
2 2 2 2

3.5.3

BLIHY)K,HGHHLIG QJICKTPOMAraduTHLBIC KoJyieOanus. Pesonanc

354

[Tepemennniii Tok. [IpousBoncTBO, mepenadya v MOTPEOICHUE AIEKTPUUECKOM
SHEPruun

3.55

CBoiiCTBa »3JIEKTPOMArHUTHBIX BOJH. B3auMmHas opHeHTalus BEKTOPOB B
JJIEKTPOMAarHUTHOM BOJIHE B Bakyyme: £ | B 1 ¢

3.5.6

[lkana 31eKTpOMarHUTHBIX BOJH. [IpUMeHeHHe 3JIeKTPOMAarHWTHHIX BOJH B
TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE pacnpoCTpaHEHUE CBeTa B OAHOPOAHOU cpene. ToueuHsii
ncroynuk. JIyu csera
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3.6.2  |3akousl oTpaxkeHus cera. o =P
alp
S
3.6.3 |IlocTpoenue n300pakeHUI B TUIOCKOM 3epKajie
3.6.4 | 3akoHBI IpEIOMIICHUS CBETA.
. _ . n
IIpenomnenue ceera: 4,Sin o =n, sinf 1
AOCOIOTHBIN MMOKa3aTeb MPETOMICHHUS:
_c
Nye =—.
v
_n_Yy
OTHOCHTENBHBIH MOKa3aTelNb npeaoMiIeHus: Mo = b
1 2
XoJ 1ydel B Ipu3Me.
CooTHOIIEHWE 4YacTOT H COOTHONICHWE JUTMH BOJH TIpU  TEpexoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 TPAHMITy pa3/ieia JBYX ONTHUECKUX CPEe:
Vi =V,, nh =mk,
3.6.5 |IlomHOe BHyTpeHHEE OTpa’KeHUE.
[IpenenbHEIl YoM MOJHOTO BHYTPEHHETO h<¥ n,
OTpaXEHHUS:
. n
sing, | =——=—>
nOTH nl
3.6.6 |CoOuparomue 1 pacceuBaroue JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U
. 1
ONTHYECKAs CHJIa TOHKOM nuH3pl: D = 7
o S
3.6.7 dopmysia TOHKOH JIMH3bI: d
)
I 1 1
S H 7
d f F
. NN 7
YBenuueHue, 1aBaeMoe JIMH30M: 7
rot U )
H d
D<0=F=—<0,
B cirydae pacceuBaroliei JINH3bI:
h_|f
['=—= u <1
H d
3.6.8 | Xon nyuya, OpOMIEAIIEr0 JHH3Y IOJ MPOU3BOJIBHBIM YIIIOM K €€ TIJIaBHOU

ontudeckoil ocu. IlocTtpoeHne u300pakeHUH TOYKM M OTpe3ka MNpSAMOil B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAaxX
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3.6.9

doroannapaT Kak onTHYECKUi npubop. I'1a3 kak onTHyeckas cuctema

3.6.10

WNurepdepenmuss cBera. KorepeHTHbIE HWCTOYHHWKH. YCIOBHS HAONIOICHUS
MaKCUMYMOB U MHHHMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT JBYX
cUH(pa3HBIX KOTCPEHTHBIX HCTOYHUKOB:

A
MaKCUMyMEI - A = 2m5 ,m=0,+/-1,+/-2,+/-3, ...,

A
MHUHUMYMEI - A = (2m+1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus ceera. JudpakunoHHas pemierka. YcioBue HaONIOAEHUS TJIABHBIX
MaKCHUMYMOB IpU HOPMaJIbHOM MaJIeHUH MOHOXPOMATUYECKOTO CBETA C JJIMHOU
BOJIHBI A Ha PEIETKY C mepruoaom d:

dsing, =mh m=0,+/-1,+/-2, +/-3, ...

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U1U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIU3M

4.1.1

I'unoresa M. Inanka o kanTtax. ®opmysia [Lnanka: E =hv

4.1.2

hc
dotonsl. DHeprus potona: £ =hv = oo pe.

h
Nmnynbe dpoToHa: P = Y

4.1.3

dotorpdext. OnbiTer A.I'. CTonmeroBa. 3akonsl hoTodrddekra

4.1.4

VYpaBuenue DitHmTeiHa 11 GoTodPdeKra:
E(pOTOHa = ABBIXOZ[& + Exun maxs

hc he mo’
= A‘Bmxo;{a = hv}cp = E =—m% —oU

rae E otoma hv - 7 s 7\‘ ’ KMHMax 2 3amn
Kp

4.1.5

I[aBJ'ICHI/Ie CBCTa. HaBJ’IeHI/Ie CBCTAa HA INOJHOCTBIO OTPAKAKOIINYIO ITOBEPXHOCTH U
Ha MMOJIHOCTHIO MOTJIOMIAOIIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJCJIb aTOMa

4.2.2

[Moctynatel bopa. U3nyuenue u morniomenue GOTOHOB MPH MEpPEexXojie atoMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha JPYTOM:

hc
hy =—=

mn

En_Em|
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4.2.3  |JluHelyaTble CIEKTPHI.
CriekTp ypOBHE#H 3HEpPruu aToMa BOJ0pOIa:
-13,6 5B
E =—=—,n=1,23, ..
n
4.3 OU3UKA ATOMHOI'O SAJIPA
4.3.1 Hyxnonnass monens sinpa [eiizenOepra - MBanenko. 3apsia sigpa. MaccoBoe
yucio sxapa. Mzororsl
4.3.2 | PagnoakTUBHOCTG.
A A-4 4
Anbda-pacniax: ;X 7, Y +,He,
bera-pacmnan.
o A A 0 ~
Dnekrponnpni P-pacman; ;X =, Y+ Je+V,,
TMosurponnsii B-pacnan: ;X —,, Y +°é+v, .
lN'amMmma-uznydyenue
433 it
3aKoH paJMOAaKTUBHOTO pacmana: N (;) =N,-27.
_r
ITycTs m - Macca paroaKTHBHOTO BellecTBa. Torma m(t) =m,-2 7
434 S nepubie peakuuu. JleneHue u CUHTE3 s€p
[Ipn peanuzanuu nporpaMMbl BO3MOXKHO HCIIOJIB30BAHHE CIEAYIOIIMX SJIEKTPOHHBIX

o0Opa3oBaTelbHBIX pecypcoB (B coorBercTBUM ¢ [lpukazom Munnpocsemenus Poccun ot
23.07.2025 Ne 551 "OO yrBepxkaeHUU (eaepaabHOTO TEPEeUHs JIEKTPOHHBIX 00pa3oBaTEIbHBIX
pEeCypCcoB, IOMYIICHHBIX K HCIOJIb30BAaHUIO MPH pEajH3allid HMEIOIIUNX TOCYIapCTBEHHYIO
AKKPEIUTALMI0 00pa30BaTeNbHBIX MPOTPaMM HAa4YallbHOTO OOIEro, OCHOBHOTO OOIIEro, CPEeIHEro

obmero oopazoBaHus"):

IlepedeHb ATeKTPOHHBIX 00pa30BaTeJILHBIX pecypcoB (1asnee - JOP), TonyieHHBIX K HCIOIb30BAHUIO MPHU PeaTu3aluu
00513aTeIbHON YacTH 00111e00pa30BaTe/ILHOI MPOrpaMMbI CpeIHero o611ero 06pa3oBaHus

Ne
n/n

HaumeHnoBaHue

3JIeKTPOHHOI 0
00pa30BaTeIbHOTO

pecypca, COCTABUTEIb

(cocTaBUTEIH)
3J1eKTPOHHOI' 0
00pa3oBaTeIbHOI0

pecypca

KpaTtkoe onucanue 3J1eKTPOHHOI0
o0pa3oBaTe/IbHOro pecypca (BKJIIOYAst
CTPYKTYPY, peJMeTHOe cofep:kaHne H

MeTaJaHHbIe, N03BOJISIONIME 0JTHO3HAYHO

HACHTUGUIHUPOBATDH 3JIEKTPOHHBII

o0pa3oBaTelbHBI pecypc)

IIpaBoobaanaTenn
3JIeKTPOHHOT 0
00pa3oBaTeJbHOr0 pecypca
(HauMeHOBaHMe
OPUIHYECKOro JHIA Jub0
damuiius, UM, 0TYECTBO
(npu HATUYHMH)
¢usuyeckoro auuna,
KOTOPOMY B YCTAHOBJIEHHOM
3aKOHOIATEIbCTBOM
Poccuiickoii ®enepauunu

Kaacce, pas
KOTOPOIro
pa3paboTan
3JIEKTPOHHBbIH
o0pa3oBaTeJIbHbII

pecypc
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NOpsIAKe MPUHALICKUT
HCKJIIOYHTEIbHOE IPaBo HA
3J1eKTPOHHBIM
o0pa3oBaTe/IbHBII pecypc)

EctecTBeHHbIe HayKkH (IpeAMeTHas1 00J1aCTh)

®u3nka (yueOHbIN npeaMmer)

dusuka 10 knacc

VYpoku no yuebnomy npeamery "duszmuka”

OI'AOY BO
"l"'ocymnapcTBeHHBIN
YHHUBEPCUTET NpOCBemeHus"

10

dusuka 11 xnacc

VYpoku no yuebHomy npeamery "duszuxa”

OI'AOY BO
"l"ocynapcTBeHHBIN
YHHUBEPCUTET NPOCBemeHus"

11

Hudposoii kype
"®uszuka. YriayoneHHbIH
ypoBens" 10 kiacc

pa3pabotan B
®denepanbHBIMU

Hudposoii Kypc
COOTBETCTBHHU c
roCyAapCTBEHHBIMU 00pa3oBaTeIbHBIMU
cTaHmaptamu, (eaepasbHBIMA OCHOBHBIMU
00pa3oBaTeIbHBIMU nporpamMMamu U
YHUBEPCAJIbHBIM TEMAaTUYCCKUM
KJIaCCU(UKATOPOM [T MCIONB30BAHUS TIPU
peanu3aii 9acTH 00I11e00pa3oBaTeNbHON
HporpamMmbl, (HOPMHUPYEMOH yJ4aCTHHKaAMH
00pa30BaTeIbHBIX OTHOLIEHUH 110 MPeIMeTy
"®uzuka YriyOsieHHbIH ypoBeHb" (cpeaHee
obee obpa3zoBaHue, YrIIyOJICHHBIN

YPOBEHB)

OI'AOY BO
"TI"ocymapcTBeHHBIH
YHHUBEPCUTET MpOCBenieHus"

10

udposoii kypc
"®uzuka. YriayOneHHbIH
yposens" 11 kiacc

paspaboran B
®denepallbHBIMU

Hudposoii Kypc
COOTBETCTBHHU c
rocyJapCcTBEHHBIMHU 00pa30BaTeILHBIMH
cTaHIapTamH, (enepaabHBIMH OCHOBHBIMH
00pa3oBaTeIbHBIMH porpaMMaMu u
YHHUBEpPCaIbHBIM TEeMaTHYECKUM
KJIaCCU(HUKATOPOM ISl HCTIONB30BaHHS NPH
peaym3zany 4acTd 00IIe00pa3oBaTEIHHOM
nporpaMmsel, (GopMupyeMoll y4acTHHKaMH
00pa30BaTeIbHBIX OTHOLIEHHUH 110 MPEIMETY
"®u3uka. YTayOiIeHHBI ypoBeHb" (cpemHee
obmee o0pasoBaHue, YIITyOJICHHBIH
YPOBEHB)

OIr'AOY BO
"l"ocymapcTBeHHBIN
YHHUBEPCUTET MPOCBEIIeHH"

11

Tpenaxep «Ob6maxo
3HaHui. [lIkomay.
®usuka, 10 kmace

20P COIEPKUT CIICYIOTIIIE
o0pa3oBaTeNbHBIE PECYpPCHI: a) OIOpPHBIC
KOHCIIEKTEI (mpencraBisgroT coboit
KOHILICHTPUPOBAHHYIO TEOPUIO «HA OIHOM
crmafize» TO TeMaM  mpeaMmera;  0)
caMocTosiITeNIbHBIE ~ paboTel  (comepxar
VMHTEPAKTUBHBIC 33/IaHHS C aBTOMAaTHYECKON
MIPOBEPKOI); B) KOMIUIEKT TEMaTHYECKHX
KOHTpONbHEIX pabor. Coxmepxanue DOP
cootBercTByeT ®PI'OC COO 1 ®OIT COO ¢

000 «Du3nkoH-120%

10
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ydeToM (QenepaabHoi pabodeil mporpaMMel
BocriuTanusa. OTOOp M MOCIE0BATEILHOCTD
W3y4YeHHs ~ Marepuana  COOTBETCTBYIOT
tdenepanpHOl padoueii mporpamme COO 1o
npeamMery «Pusnka» (6a30BbIN YpOBEHB)

Tpenaxep «Obmako
3HaHui. [lIkomay.
®usuka, 11 knace

20P COJIEPKUT CIIeTyIOIINe
o0pa3oBaTelbHBIE PECYPCHL: a) OIOPHBIE
KOHCTIEKTHI (nmpencrasnistor coboii

KOHLICHTPUPOBAHHYIO TEOPUIO «HA OIHOM
cmaiime» WO  TemMaMm  mpeaMera;  0)
caMocCTosiITeNIbHBIE ~ paboThl  (comepar
WHTEPaKTHBHbBIE 3aJ]aHUsI C aBTOMATHYECKOMN
NPOBEPKOi); B) KOMIUIEKT TEMaTHYECKHX
KOHTpPOJbHBIX pabor. Copepxanue ODOP
cootBerctByeT @I'OC COO u ®OIT COO ¢
yueToM (enepanbHOi pabodei mporpaMMbl
Bocniutanusi. OTOOp M IOCIIENOBATENLHOCTD
U3y4eHUss ~ MaTepuala  COOTBETCTBYIOT
(denepanpHOi padoueii mporpamme COO 1o
npenmery «Pu3nkay» (6a30BbIil ypOBEHB)

000 «Pu3ukoH-I1a6»

11

dusuka 10-11 xmaccsl

1. V3yueHue 3akOHa COXpaHEHHsS MOMEHTa
HMMITYJIbCa,

2. JIBwKeHHE Tel IO OKPYXHOCTH IOJ
JEUCTBHEM CHJI YIIPYT'OCTH U TSKECTH;

3. HccnenoBaHue 3aBUCUMOCTH JAaBIICHUS B
KHUJKOCTH OT CKOPOCTH €€ TEUCHHUS,;

4. M3mepenne moxyns FOnra;

5. W3yuenue CBOWCTB TJIEIOLIETO pa3psana B
rasax Ipy HOHWKEHHOM JaBJICHUH;

6. IlocienoBaTenbHOE W MapayjIeIbHOE
COEIMHEHHE KOHJIGHCATOpPOB.
OKBHBAJICHTHBIE CXEMBI;

7. UccnenoBaHue — sBJIEHUS ~ pE30HAHCa
HamlpsDKeHWH M TOKOB B LEMSAX
NIEPEMEHHOT0 TOKa;

8. OmpeneneHue CIEKTOPANBHBIX TPAHHUIT
YYBCTBUTEIBHOCTH TJa3a 4YENOBEKa C
TIOMOIIBIO AU PAKIINOHHON PEIIETKH;

9. H3ydeHne MexaHMYECKUX HAPSHKEHUH B
MOJEISIX  Pa3iM4HBIX  JeTajeldl B
MOJSIPU30BAaHHOM CBETE;

10. I3ydenne cBOCTBa 3JIEKTPOMATHHUTHBIX
BOJTH;

11. 3yueHue cnekTpa pa3peKeHHBIX T'a30B;

12. Tuctiepcus 1 1BET;

13. I3ydeHne TpeKOB 3apsHKEHHBIX YaCTHIT

OI'bHY «HHCTUTYT
COJIep KaHUS M METOZIOB
o0yuyenus umenu B. C.
JlenneBa»

10-11
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