YACTHOE OBIIEOBPA3OBATEJIbHOE YUPEXJIEHUE
«BBICHIAS HIKOJIA ITPEAITPUHUMATEJIBCTBA»
(HOY «BILIII»)

PABOYAS IIPOTPAMMA
(ID 7046860)

yueOHOro npeamera «®u3nka. bazoBblil ypoBeHb)

115t oOydarontuxcst 10-11 kiaccos

Pazpaborana: Konaun A.C.

INPUHATO YTBEPXIAIO
[IpoTokoi 3acenanus 1eIarorudyecKoro Hupextop HOY «BIUII»
coseta HOVY «BILII» IToamucn Annabsua M.I'
Nel or «25» aBrycra 2025 1. Nel or «25» aBrycra 2025 1.

Tseps, 2025 1.



IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YPOBHS Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOXEHUN M TPEOOBAHHI K pe3ylbTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHON MporpamMmbl, npencrabieHHbIX B OI'OC
COO, a Ttakxke c yudérom deaepalbHOl pabodeil mporpamMmbl BOCHUTAHUSA U
KOHLIENIMKM TpenojaBaHus ydeOHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra”u3anusx Poccniickoin denepanuu, pean3yoIINX OCHOBHbBIE
oOpa3oBarebHbIE TPOTPAMMBI.

Conepxanue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (opMHUpoBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOyuyatomuxcss 10-11 xmaccoB npu
o0ydeHun ux (pusuke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
nonaxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEeIMETHBIM pE3yJIbTaTaM
o0yueHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCThH peaJu3alluh MEXIPEIMETHbIX
CBsA3€ll (UBMKM C €CTEeCTBEHHO-HAayYHbIMH YYEOHbIMU TIpenMeTramMu. B Heil
OTIPENIETISIOTCS OCHOBHBIC LM M3y4YeHHUs (DM3MKH Ha YPOBHE CPEIHEro OOIIero
o0Opa30BaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUUYHOCTHBIE,
MeTarnpeIMeTHbIE, MpeMEeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

e IUIAHUPYEMBIEC PE3YyIbTATHl OCBOEHUS Kypca (PU3KMKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MPEAMETHBIE PE3YABTAThI IO rofamM o0y4YeHus;

e cozepxaHue yueOHoro npeamera « Pu3nka» mo rogaM oOyyeHHs.

du3nka kak Hayka O Haubosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KauecTBE y4eOHOIo MpeaMeTa B ILKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyxatonieM mupe. LlIkoapHBIN Kypc (GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUI €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB, MOCKOJIbKY (hPU3MUECKHE 3aKOHbI
JexXaT B OCHOBE TMPOIIECCOB U SBIICHHH, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzuyeckort reorpadueir U acTpoHoMmuel. Vcmonb3oBaHHE U aKTUBHOE
npyUMeHeHue  (U3MYECKHX 3HAHUM  ONpenensieT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, MOJYYEHHUsI HOBBIX MAarTepHaOB C 3aJaHHBIMU CBOMCTBAMH W APYTHX.
N3yyenne  ¢u3ukun  BHOCHUT  OCHOBHOM  BKJIag B  (opmMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTHHbI MHpa oOydaroumxcs, B (OpPMHpPOBAHUE YMEHHM
OPUMEHSATh HAy4YHbId METOJ] [O3HaHWS MPU BBINOJHEHUH UMHU Y4eOHBIX
UCCIIEOBAHUN.

B ocHoBy kypca Qu3uMku 11 YPOBHSI CpeIHEro oOIIero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpbIE MOXHO paccMaTpuBaTh KAaK MPUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypcC SIBISICTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3iesioB (PU3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C HEMl Marepuan Kypca (U3NKU
o0bemMHEH BOKPYr (Qu3nueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpearnonaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TMOTEeHITMANa (HU3UIECKOM HAYKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTHeM OOIIECTBa, a TaKXKEe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MTpoOIeMamu.

Hoess  npuxnaounoti Hnanpasnennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYCCKHX M TEXHOJOTHUYECKUX MPUIIOKEHUHN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes skonocuzayuu peannsyercss TOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEP)KaHMsI, TOCBSMIEHHBIX HKOJOTMYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTUM, a TakkKe OOCYXIACHUS
po0JIeM parmoOHAIBHOTO TMTPUPOIOIIOIB30BAHUS M YKOJIOTHIECKOM O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTAaMHU Kypca (U3MKH Ha YpPOBHE CPEIHETO OOIIETOo
oOpa3oBaHus ABIAIOTCS (pu3nmyeckue Teopuu (popmupoBaHue MpPeACTaBICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3UUECKOU TeopuHu, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TPEACTABICHUSAX O TPHUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, ISl OMHCAHUS E€CTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CHuCTeMHO-AeSTEeNbHOCTHBINA TMOAXO0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU JEATEIbHOCTH OOYyYaroluXCsl.
Jlns  Ga3oBOoro ypoBHS Kypca (QU3MKA — OTO KCIHOJb30BAHUE CUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U J1a0OpaTOPHBIX PpadorT,
KOTOpbI€ B TporpamMme 1o (u3uKe OObEIUHEHBI B OOIIMI CIHCOK YYCHHYECKHUX
paKkTUYeCKuX paboT. BeineneHue B ykazaHHOM NepeyHe JabopaTopHBIX padoT,
NPOBOJMMBIX  JIJIS KOHTPOJIE U OIEHKH, OCYIIECTBIISIETCS y4YacCTHUKAMH
00pa3oBaTeNbHOTO TMpoIlecca HUCXOAS M3 OCOOCHHOCTEH IUIAHUPOBAHUS W
ocHameHus: kabwHera Qusmku. Ilpm sToM  obecrmeunBaeTCs  OBIAJCHUE
00y4aroImuUMHCS YMEHUSIMU TPOBOJIUTHL KOCBEHHBIE W3MEpPEHHUS, HCCIEAOBAHMS
3aBUCUMOCTEH (UBUYECKUX BEJIMYUH M TIOCTAHOBKY OIBITOB 110 MPOBEPKE
MPEAJIOKCHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yaensieTcsl pEHICHUI0 PACUETHBIX U KAY€CTBEHHBIX 3a/1a4.
[Tpu sTOM 1151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7[a4U C SIBHO 3aJaHHOMU
bu3nuecKkod MOJENbI0, TO3BOJISIIONIME MPUMEHSATH M3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazlienia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX paznenoB. JlJis KaueCTBEHHBIX 3a]au MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHusl (U3MUECKHX SIBJICHUM W MPOLECCOB B OKpPYKaOIIeH
XKU3HU, TpeOyromue  BbiOOpa  Qu3MUECKO  Momenu  JJIsi  CUTyalluu
IPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B COOTBETCTBHH c TpeOOBAHUSIMU OrocC COO K
MaTepHaAIbHO-TEXHIYECKOMY 00€CTIEYeHHIO YIeOHOTO TMporiecca 0a30BbIl yPOBEHb
Kypca (U3MKH Ha YpOBHE CpeAHero oOuero oOpa3oBaHMs IOHKEH M3ydarbCs B
YCIIOBHUSIX TIPEIMETHOTO KaOWHEeTa (DM3WKH WA B YCJIOBHUSX HHTETPUPOBAHHOTO
KaOuHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHere GU3HKHU TOIKHO
ObITH HEOOXoMUMOE JaboparopHOe 0OOPYAOBAHUE JIJISl BHITIOJHEHUS YKa3aHHBIX B
porpaMme 1o (pU3HMKe YUYEHHUICCKHX MPAKTUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemMoHCTpalioHHOEe  00OopynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTaTOYHOCTH W  00ecrleynBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUEBBIX JEMOHCTpALMM IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHWHA ©  TPOIECCOB, OSMIMPUYCCKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMEHEHUH.

JlaboparopHoe 00OpydOBaHHWE JUISI YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OHOTO KOMIUIEKTa Ha JByX oOOydJarommxcs. TemMarnueckue KOMILJICKTHI
7a00paTOpHOTO0 O0OpPY/IOBaHMS JOJAKHBI OBITH TMOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAHUH AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JaOOpaTOPHiA.

OCHOBHBIMHU 1EJIIMH U3yUueHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

e (GopMHUpOBAaHWE HWHTEpECca M CTPEMIICHHS OOYYarOIIMXCS K HAyYHOMY
M3YYCHHUIO TIPHUPONBI, PAa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METO/E TIO3HAHUSA U (popMHUpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIICHHS K OKPYKAIOUIUM SIBICHUSIM;

e (GopMHUPOBAHME HAYYHOTO MHUPOBO33PEHHUSI Kak pe3ynbTara H3yueHUs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DHU3UKU;

e (dopMmupoBaHWE YMEHUW OOBSACHATH SBICHUA C HCIOIH30BAaHUEM
bu3nUecKuX 3HAHUN U HAYYHBIX JI0KA3aTeIbCTB;

e (GopMUpPOBAHUE MPEICTABICHUNA O POIU (PU3UKU I Pa3BUTHUSL JAPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.

JlocTxeHre 3TUX Iesield 00ecTedrBaeTCsl peuIeHHeM CIEeIyIOMMUX 33134 B

nporecce u3yueHus Kypca Gu3MKU Ha ypOBHE CPEHEro o0Iero 0opa3oBaHUs:



e TMpPHOOpPETEHHE  CHCTEMbl  3HAHHMM 00  o0mMX  (QU3NUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOUAs] MEXaHUKY, MOJICKYJISIPHYIO
bu3uKy, DJNEKTPOJMHAMHUKY, KBAaHTOBYI0O  (U3UKYy UM  DJIEMEHTHI
acTpo(u3uKy;

e (dopMHpoBaHWE YMEHUW TNPUMEHITh TEOPETHUECKUE 3HAHUSA A
0oObsicHEeHUsT (U3MYECKUX SABJICHUM B TIPUPOAEC U IS TPUHATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMN KU3HM;

e OCBOCHHME CIIOCOOOB pEHICHUS pa3IMYHBIX 3aJa4 C SIBHO 3aJaHHOMN
dusnueckor Momenplo, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIHLHOE
co3fanue (pU3NIeCKOM MOJICITH, aJICKBAaTHON yCIIOBUSM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U TMPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay,

e OBJAQJICHUE METOAAMU CAMOCTOSATENIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
(bu3HUeCKUX SKCIEPUMEHTOB, aHAJIN3a W WHTEpHpeTanuu WHGOPMAIINH,
OTpEIEJICHHs] IOCTOBEPHOCTHU MOIYYEHHOTO PE3YIbTATa;

e CO3JIaHKME YCJIOBUU JUISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM NESTENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEEN0), B
11 ximacce — 68 4acoB (2 4yaca B HE/ICIIO).

[Ipennaraemeiii B mporpamme 10 (GU3UKE TMEpeYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENIb JElIaeT BHIOOD
poBe/ieHNs JTa0OpaTOpHBIX pPabOT M OMBITOB € YYETOM WMHIUBHUIYyaTbHBIX
0COOCHHOCTEN 00yJarOITUXCS.



COAEPXAHME OBYYEHMUSA
10 KITACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o npupoze. HayuHble MeTombl NMO3HAHUSA OKPYKAOLIErO
mupa. Posb dKcnepumMeHTa M TEOpUHM B IPOLECCE IO3HAHUSA NPHUPOBIL.
DKCHEPUMEHT B (PU3UKE.

MonenupoBanue (U3MUYECKUX SIBICHUN U mpoleccoB. HayuHble rumoressl.
®duznyeckre 3aKOHbl U TEOPUHU. | paHUIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHA.

Pone u mecto duszuku B (popMUpOBaHUM COBPEMEHHOW HAYyYHOW KApTUHBI
MHpa, B IPAKTUYECKOUN JAESTEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(GPOBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JTATYHKH.

Pazngen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHUKEHHSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, ckopocTh (CpefHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepuajbHOM TOUKH, WX MPOCKIMU HA OCHU CHUCTEMBI KOODJMHAT.
CioxeHne nepeMeeHu U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsAMOIMHEHOE nBmkeHue. [paduku
3aBUCUMOCTH  KOODAMHAT, CKOPOCTH, YCKOPEHHs, IYyTH M TNEpPEeMEUICHUS
MaTepuaIbHON TOYKH OT BPEMEHH.

CBobOoaHoe najzeHue. YCKopeHre cBOOOAHOTO NaJeHusI.

KpuBonnuennoe  newxkeHue. JIBMKEHHME  MarepualbHOM  TOYKH 11O
OKPYKHOCTH C IMOCTOSSHHOM IO MOAYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JINHEWHAS
ckopocTs. [leproa u yactora obpamienus. LlenTpoctpemMurensHoe yCKOpeHHe.

TexHuueckue yCTPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIO0B, IIEMTHbIE U PEMEHHBIE TIepeaayn.

Jlemoncmpayuu

Mognenb cucTeMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEpPUCTUK
JBUKCHUS.

[IpeobpazoBaHue IBUKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHusi Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHUs: CBOOOIHOTO TaISHHUS.

Hamnpagnenne ckopocTu npu JBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuwl

N3ydyeHne HEpaBHOMEPHOIO JIBHKEHUS C LEIBIO ONPENCIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXKIY IIYTAMH, HNPONAECHHBIMU TEIOM 3a
MOCJIC/IOBATEIIbHBIE PABHBIE MPOMEKYTKM BPEMEHU MPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS APUKA B BA3KOU JKUIKOCTH.

N3yyenue nBmkenHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocuTenbHOCTM  lamuies.  IlepBeii  3akoH  HbroroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUI MaTepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 111 MareprualibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepBag kocMuueckas
CKOpPOCTb.

Cwuia ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (MOKos, CKOJbXeHusl, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHUs! CKOJbXEHUSI U cuia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUS TIPY JIBUKEHUM Tejla B )KUJIKOCTHU WJIU rase.

[ToctynarenpHO€E U BpallaTelbHOE IBUKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CuJlbl OTHOCHTENBHO OCH BpameHud. llnedo cunbl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHUUeCKHEe YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHre MHEPIUH.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U AJCHUU.

CpaBHEeHUE CUII TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHUSI.

VYenoBus paBHOBECHs TBEPAOTO Tesia. BUabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Nzyuenue nBmxenus Opycka Mo HaKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHHUKAIOIIUX B IPYKUHE U
pe3rHOBOM o0paslie, OT Ux AehopMallvu.

HccnenoBanue ycCiIOBUKM PAaBHOBECUS TBEPAOTO TeEa, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmnynbe marepuaibHOM TOUKHM (Te€la), CUCTEMBI MaTEPHAIbHBIX TOUEK.
Nmnynbc cuiibl U M3MEHEHUE HMMITYJIbCA Tejla. 3aKOH COXPaHCHUS UMITYJIbCA.
PeakTuBHOE IBM)KCHHUE.

Pabota cunbl. MOITHOCTD CHIIBI.

Kunernueckass sHeprusi MarepualbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKON DHEPTHH.

[ToreHimanbHas SHEprus. [ToreHnmmanpHas SHEprus YIIpyTO
neopmupoBaHHOM  TIpy>kuHbL.  [loTeHUManbHass  2Heprust Tejla  BOMU3HU
MMOBEPXHOCTHU 3EMJIH.

[TorennumanbHbie U HENOTCHUWAJIbHBIE  CHUJIBIL. Csi3p  paboThI
HEMOTEHUHUAJIBHBIX CHJI C W3MEHEHUEM MEXaHWYECKOW JHEPTHM CHCTEMBI TEIl.
3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTHUH.

VYhpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4YecKkne yCTpPOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIIED,
NPYKUHHBIA MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHMUE.

[Tepexon moTeHIIMATBHON YHEPTUN B KHHETHUECKYIO M OOpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yueHnue aOCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

WccnenoBanne cBs3u pabOTHI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW SHEPTHH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KI'yTa.

Pasnen 3. MojiekyasipHas pu3uka ¥ TepMOAUHAMUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUH M HUX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABHKEHUS U
B3aWMOJICVCTBHSl YACTUIl BewlecTBa. MoOJENn CTPOEHHUSI Ta30B, KUAKOCTEU H
TBEPJBIX TEA U 0OBICHEHUE CBOICTB BEIllECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Monekyi. KonmnuectBo Benectsa. [loctosnnas ABoraapo.

TemioBoe paBHOBecue. Temmeparypa u €€ uzMmepenue. lllkama Temneparyp
Llenbcus.



Monens UJICAJIBHOTO rasa. OcHoBHOE YpPaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKON TeOpUn UAeanbHOro ra3a. AOCONIOTHAs TeMIeparypa
KaK Mepa CpeaHEd KHUHETUYECKOM JHEPruu TEIUIOBOTO ABMIKEHHS 4acTHUIl rasa.
[xana TeMIIeparyp KenpBuHa. I'azoBbIE 3aKOHBI. YpaBHEeHUE
MenneneeBa—Knaneiipona. 3akon JlansroHa. M3omnponeccsl B W€albHOM Ta3e ¢
MOCTOSSHHBIM ~ KOJMYECTBOM  BelecTBa. [ paduueckoe  mpeacTaBieHHE
U30IPOLIECCOB: U30TEpMa, U30X0pa, h300apa.

TexHHUeCKHE YCTPOMCTBA W MPAKTHUYECKOE IPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BemiecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHU.

OnbIThl 10 TUPPY3UH )KUIKOCTEN U Ta30B.

Monenb OpOoyHOBCKOTO JBUKEHUSI.

Mopnens onreita LlTepHa.

OnebIThI, JIOKa3bIBAIOIINE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIEUCTBUS.

Monenp, HUTIOCTpUpPYIOIIAs PUPOAY AABIEHUA ra3a Ha CTEHKHM COCYAA.

OneITBl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHMS HJECAJIBHOIO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

Onpenenenne mMaccel BO3yXa B KJIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHUU
00bEMa KOMHATBI, JABICHUS U TEMIIEPATYpPhl BO31yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXKIY IapaMeTpaMU COCTOSHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepMoauHaMuuecKkass CUCTeMA. BHyTpEHHssI dHEPrus TEPMOAMHAMHYECKOU
CUCTEMbI U criocoObl €€ n3meHeHus. KoanuecTBo TerioTsl U pabora. BHyTpeHHss
DHEPIUs  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buasl  Temonepenadu:
TEITIONPOBOJHOCTh, KOHBEKIIUS, U3JIyYCHHE. YIENIbHAas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IPH TEIUIONIEPEAUE.

[lonsitue 00 anuabatHOM mnpouecce. llepBplii 3aKOH TEPMOAUHAMUKH.
[IpumeHeHne mnepBOrO 3aKOHA TEPMOAMHAMUKHM K wu3ompoueccaM. [paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akoH TepmonnHamuku. HeobpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TeruoBele  MamuHbl.  [IpyHOMIBL  KEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi SHEpruu B TEIUIOBBIX MamuHax. KosdduuueHt mone3Horo
nericTBusl TerioBod mammHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNENCTBUA. DKOJIOTHYECKUE MTPOOIEMbI TEII0IHEPTETUKHU.



TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OITOBON XONOIUILHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEW JHEPTMM Tela IMPH COBEPIICHUU PaOOTHI: BBLIET
npoOku w3 OyTBUIKM TOJA JEHCTBHEM C)KaTOTO BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHHs (BUAECOAEMOHCTpAIIHS).

N3meHenune BHyTpeHHEH dHEPIruM (TeMIlepaTyphbl) Teja MpHU TeIionepeaaye.

OneIT mo aauabaTHOMYy pacUIMPEHUI0 BO3AyXa (OMBIT € BO3AYILIHBIM
OTHUBOM).

Monenu napoBoi TypOHWHBI, IBUTATENIsI BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3mepenne ynenpHON TEMI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeuwjecmea. Pazoevie nepexoovt

[TapooOpazoBanue u konaeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAS BIAXHOCTh BO3AyXa. HacebiieHHwld map. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHsie Tena. AHU3OTPOIHS CBOICTB
kpuctaiuioB. JKuakue kpuctamibl. CoBpeMeHHble Marepuaibl. [lnaBneHue u
KpUCTaJUTH3alus. YieiabHas Teriora miasinenus. Cyonumanms.

VYpaBHeHuUe TenI0BOro danaHca.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIIOIMH MOJIYYEHUs COBPEMEHHBIX MAaTE€pPHAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEpPEHHUSI BIIAKHOCTH.

HaGnronenue HarpeBanust u IiiaBJIeHUs] KPUCTAJUTMUECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuwl

N3mepeHne 0THOCUTENIbHOM BIaXKHOCTH BO31yXa.

Pa3znea 4. DiieKTPpOAMHAMUKA
Tema 1. Inexmpocmamuxa
OnekTpu3auus Tel. OJeKTpuueckuid 3apsa. JlBa BHIAa SIEKTPUUECKUX
3apsinoB. [IpOBOAHUKM, AWDIEKTPUKA M TOJYIPOBOIHHUKU. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsa.
BzaumoperictBue 3apsanoB. 3akoH Kymona. ToueuyHbI 35IeKTpUUECKHI 3aps/l.
Onekrpuueckoe mnone. Hanpsox€HHocTs  dnexkrpuuyeckoro mnois.  [IpuHmun



CYNEPIIO3ULIUN JJICKTPUUECKUX MoJieh. JIMHUM HanpsyKEHHOCTU JIIEKTPUUYECKOTO
TOJISL.

Pabora cun  anekrpocratmyeckoro  mojsa.  llorenmuman.  PasHocTthb
MOTEHIUANOB. [IpOBONHMKM © JUANEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.
Jvanekrpudeckas MpOHUIAEMOCTb.

OnektpoéMKocTh. KoHaeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: SIECKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUUECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOITUPOBAJIBHBIM arrapar, CTPyMHbIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

BzauMopelicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE TOJIE 3apSHKEHHBIX TEJ.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTudecKast 3aluTa.

JIMPNEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIAJau
IJIACTHH, PACCTOSTHUSI MEXK1y HUMU U TUSJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3mepenue 3nekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mox. Toxku é paznuunvix cpedax

DNEKTPUYECKH TOK. YCIOBHS CYHIECTBOBAHUSI 3JEKTPUUECKOTO TOKAa.
Hcrounuku Toka. Cuna Toka. [locTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTka LEeTu.

DJIEKTPUYECKOE COIPOTUBIICHUE. YAEIBHOE COMPOTHUBICHUE BEUIECCTBA.
[TocnenoBarenbHOE, MapALIEIBHOE, CMEIIAHHOE COCIMHEHNE TPOBOIHUKOB.

PaGora nsnmekrpuueckoro Toka. 3akoH Jxoyms—Jlennma. MomHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIAs CHJIA U BHYTPEHHEE COMPOTUBICHUE HCTOYHUKA TOKA.
3akoH OMa 1l MONMHOM (3aMKHYTOM) 35eKTprudeckoil nenu. KopoTkoe 3aMmbikaHue.

DONEKTpOHHAasT  MPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS] METAJIJIOB OT Temneparypbl. CBEpXITPOBOJIUMOCTb.

DJIEKTPUUYECKHI TOK B BakKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoaHUKH. CobOcTBeHHas u MpUMECHAs  MOPOBOJUMOCTH
noJyrpoBoiHUKOB. CBoMCTBa p—n-niepexoja. [1onynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHI TOK B  pacTBOpaX M  paciuiaBaX  dAJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALUS. DIEKTPOJIN3.



DJNeKTpuUecKkuil TOK B Ta3zaxX. CamMOCTOSITENIbHBII M HECaMOCTOATEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHUuecKue YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIepMETP,
BOJIETMETP, PEOCTAaT, HCTOYHUKU TOKA, JJICKTPOHATPEBATCIIbHBIE TPHUOOPHI,
AIIEKTPOOCBETUTENHHBIC PUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN O],
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl Toka U HapsiKEHUSI.

3aBUCUMOCTh COINPOTUBJICHUS MWIMHAPUYECKUX HTPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONIEPEYHOr0 CEYCHUS U MaTepuaa.

CmemaHHOE COeAMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHHe dBIeKTpoABMKYyIIeH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCThH COITPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psa M IpOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD THOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne cMenaHHOrO COEAMHEHNS PE3UCTOPOB.

N3mepeHne 31eKTpOABUKYIIEH CHIBI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGmntonenue snexrponusa.

Me:xnpeamMeTHble CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISETCS C
Y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMu MaTeMaTHKu,
OMONOTUYU, XUMHUH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C W3YYEHHUEM METOJOB HAyYHOIO
MO3HAHUS: SIBICHHWE, HAy4HbIH (akT, rumore3a, (Quanyeckas BeTWYMHA, 3aKOH,
Teopusi, HaONIIOJICHUE, YKCTIEPUMEHT, MOJICIMPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHHWE CUCTEMbl ypaBHEHHMM, JIMHEHHas QyHKIHS,
napabosna, runepOosa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKHUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannyeckoe NBHXXKEHUE B KUBOM mpupoze, nuddysus, ocMmoc,
TeIJI000MEH >KMBBIX OPraHu3MOB (BUJIbI TEILJIONIEPEIayH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOECHNUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U



ra3oB, 3JEKTPUYECKHE CBONCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAS IUCCOLUALIMS,
rajbBaHUKA.

l'eoepaghus: BNaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C HCIOJb30BAHHEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJIUIMIIHUKYU, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJbCa B TEXHUKE (pakeTa, BOAOMET M JIpyrue), JABUTATelIb BHYTPEHHETO
cropaHus, rnapoBas TypOWHa, OBITOBOM XOJIOAWJIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUsSI COBPEMEHHBIX MaTepuajoB, B TOM YHUCJI€ HAHOMATEepUANIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYUHBIH IPUHTED, AIIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAaHUKA.

11 KUIACC

Pa3znea 4. DiieKTpOAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUSA

[locTtostHHble  MarHuTHL.  B3auMoneWcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bekrtop MarHuTHOM uHAyKuuu. [IpuHuumn cyneprnosuuuu
MAarHuTHbBIX noJied. JIMHMM MarHUTHOW MHAyKUMHM. KapThHa NUHUNA MarHUTHOM
VHIYKIAH MOJI1 MOCTOSIHHBIX MarHUTOB.

MarautHOEe TIONIE TPOBOAHMKA C TOKOM. KapThHa JIMHUNA WHIYKUHAH
MAarHMuTHOTO TIOJISI JUIMHHOTO IIPSMOrO MNPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHUKA, KaTylIKU ¢ ToOkoM. OnbIT Dpcrena. BzanmoaencTere NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Moay/Ibp U HampaBlieHHE. J[BIKeHUE 3apsSyKEHHOW YacTHUIIbI
B OJTHOPOHOM MarHuTHOM moJie. PaGora cumnsl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM HWHAYKOMH. [lOoTOK BekTOpa MAarHUTHOMU
WHIYKIWAHA. OJEKTPOABMKYINAs CHJIA HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe IMosie. OJIEKTPOABUKYIIas Cuia HHIYKIUU B
IIPOBOJAHUKE, IBMKYLLIEMCS [IOCTYNATENbHO B OAHOPOIHOM MAarHUTHOM IIOJI€E.

[IpaBuiio Jlenua.

NHnykTuBHOCTB.  SIBIIEHME CAaMOMHAYKUMHU. OJEKTPOIABMXKYIIAs CHJIA
CAMOMHYKIIUU.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEKTPOMAarHuTHOE TOJE.

TexHuyeckne yCTpOHUCTBA M MPAKTUUYECKOE MNPUMEHEHUE: MOCTOSHHbBIC
MAarHMTbl, 3JICKTPOMArHUTHI, JJEKTPOABHUIATENIb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE IIEKTPOHHOTO MyYKa MATHUTHBIM IOJIEM.

JIvHUYM MHIYKUWA MAarHUTHOTO TIOJISL.

B3aumopenicTBue 1ByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE ANEKTPOMATHUTHOM UHAYKIIHH.

IIpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIICH CHUIIBI HHAYKIUUA OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomuwl

N3ydyeHrne MarHuTHOIO MoJisg KaTyIIKHA C TOKOM.

HccnenoBanne nencTBUs MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMArHUTHON MHIYKIHH.

Pasnea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KONEOAHUSA

KonebarenrHast  cucrema. CBoOOgHBIE  MEXAaHUYECKHUE  KOJIeOaHMS.
I'apmonnueckue koneGanus. Ilepuon, wactora, ammuuryga u ¢asza KoueOaHUM.
[Ipy>xvHHBIM MasATHUK. MareMaTHu4ecKui MasTHUK. YPaBHEHHME IapMOHMYECKHX
koneOanuii. [IpeBpariieHue HEPTruu MPU rapMOHUYECKUX KOJICOAHUSX.

KoneGarenbupiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
ueaibHOM KOJeOAaTeIbHOM KOHTYype. AHAJIOrus MEXIy MEXaHWYEeCKUMH H
ANIEKTPOMAarHUTHbIMUA  KojeOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUH B UJCATBHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aryxarolMX KojeOaHUsAX. BeIHYX/I€HHbIE MEXaHUUYECKHE
konebanusi. Pezonanc. BeIHyKI€HHBIE 2IE€KTPOMAarHUTHbIE KOJIEOaHUsI.

[lepemennpii  TOK. CHHYCOMTAJIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEUCTBYIOLIEE 3HAYEHHWE CHJIBI TOKA H
HaNPSDKEHHUS.

Tpancdopmarop. [IpousBonctBo, nepemaada u MoTpeOICHUE AIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKU MPH IPOU3BOACTBE JJIEKTpO3Hepruu. Kynberypa
VCIIOJIb30BAaHMS JIEKTPOIHEPTUH B IOBCEIHEBHON KU3HU.

TexHu4yeckrne yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: SJIEKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JINHUH JIEKTPOIIEepeaad.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTebHOM CHUCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTH4eCKUN MasiTHUK).



Habmronenue 3aryxaronmx KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

HabGntonenue pezoHanca.

CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHHUS.

OcuminorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSHKEHUS! OT BPEMEHH ) JJIS
AIIEKTPOMArHUTHBIX KOJICOAHHMIA.

Pe3onanc mnpu mocrnenoBaTENbHOM —COEOUHEHHHM PE3UCTOpA, KATYIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenp TMHAN 2IEKTPONIEPENAYN.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

HccnenoBanne 3aBUCUMOCTH MEpUO/Ia MaJbIX KOJIeOAaHMM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne IMEepeMEHHOT0 TOKA B LENH W3 IOCIEAOBATENIBHO
COEMHEHHBIX KOHAEHCATOPa, KaTyILIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuyeckue BOJIHBI, yciaoBusA pacnpoctpaneHus. llepuon. CxopocTb
pacnpocTpaHeHuss W JiuHAa BOJHBL. [lomepedyHbie W TPOMOJIBHBIE BOJHBI.
WNuTepdepentus u qudpaxiiys MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DIEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSI M3JIYyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BexktopoB E, B, V B anexkrpomarautHOi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeIoMJIEHUE, Toysipu3anus, Tudpaxuus,
uaTepdeperus. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[ITkama 37€KTPOMArHUTHBIX BOJIH. [[puMeHEHHE 37E€KTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TeNEBUACHUA. Paguomokanus.

DIEKTPOMAarHuTHOE 3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE. MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JMAarHOCTHKAa B TEXHUKE M MEIMLIMHE, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTPAHECHUE MTONEPEUHBIX U TPOJOJIbHBIX BOJIH.

Koneobmromieecst Teno kKak HICTOYHUK 3BYKA.

HaGnmronenue orpaxeHus: U NpeaoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6mtonenue nunrepdepenu u Audpakiinu MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTHM 3BYyKa W BBICOTHI TOHA C aMIUTATYIO0N H
Y4aCTOTOM KosieOaHuUIA.



UccnenoBanue CBOWCTB AIIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE,
IpesIoMIICHHE, NTOJIIpU3aIus, Tupakius, THTepPepeHIus.

Tema 3. Onmuka

l['eomerpruueckass ontuka. [IpsgMoNIMHEWHOE pacHpOCTPAaHEHUE CBETA B
OHOPOHOM cpenie. JIydu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienune cBeTa. 3aKOHBI MPETOMIICHUSI CBEeTa. AOCOITIOTHBIN MTOKa3aTellb
npenoMiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbId yron IOJIHOTO
BHYTPEHHETO OTPa’KEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oesnoro ceera. L[Ber.

ColOuparomie W pacceuBarolide JuH3bl. ToHKass JnuH3a. DOOKycHOe
pacCTOSsHME W ONTHYecKas Ccuila TOHKOM JMH3bL. IlocTpoenune u3oOpaxeHHil B
coOuparomux M paccerBaImMX JuH3aXx. DopMyna TOHKON JMH3BL. YBEIWYEHUE,
JTaBaeMoO€ JIUH30H.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHble HCTOYHHUKHU.
VYcinoBus HaOMIOAEHUST MAaKCUMyMOB W MHUHHUMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YciIoBUE HaOIIOICHUS
[JIaBHBIX ~MAakCUMyMOB IpU NAaJAEHUM MOHOXPOMATHUYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyeckne yCTpPONCTBA M IIPAKTUYECKOE IPUMEHEHHWE: OYKH, JIyma,
doroanmapar, MNPOEKIMUOHHBIN anmapar, MHUKpPOCKON, TEJIECKON, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsMonMHENHOE pacnpOCTPAaHEHUE, OTPAKEHHE W MNPEIIOMIICHUE CBETA.
OnTuyeckue mpudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Monenn MUKpPOCKOIa, TENECKONA.

Hab6monenue narepdepeHuu cera.

Habmonenue audpakiuu ceera.

HaGmonenue aucnepcun ceera.

[TonydeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonmy4yeHue cexTpa ¢ MOMOIIbIO THPPAKIUOHHONW PEMIETKY.

Habnronenue nonsipusaiiiu cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopHwie pabomol



N3mepenne nokaszaress npeaoMIICHUs CTEKIA.
HccnenoBanue cBOMCTB M300paXKeHUN B JIMH3AX.
HabGntonenue aucnepcuu cBeTa.

Paznesn 6. OcHOBBI clielIMAJILHOM TEOPUN OTHOCUTEILHOCTH

I'paHnipl OPUMEHMMOCTM  KJIACCHMYECKOM  MexaHuku.  Iloctynarel
CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTU: HHBAPUAHTHOCTh MOZYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLUIT OTHOCUTEIBHOCTH DWHILITENHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAICHHE
JUTUHBI.

DHeprus U UMIYJIbC PENSTUBUCTCKON YaCTUIIBI.

CBs3b Macchl ¢ DHEPTUEH W UMITYJIbCOM PENSTUBUCTCKOM YaCTHLIBI. JHEPIrUs
IIOKOS.

Pasznen 7. KBanToBasi pu3uka

Tema 1. Dnemenmul KBAHMOBOI ONMUKU

®otonbl. ®opmyina [lnanka cBsi3u 3HEprUM POTOHA C €TO YACTOTON. DHEPTHUs
U UMITYJIbC (GOTOHA.

OtkpoiTue u uccienoBanue poroddpdexra. OnwiTel A. I. CtoneToBa. 3aKOHBI
dororddexra. YpaBHenune OuHmTeHa 1 pororddexra. «KpacHasd rpanunar
dbotoaddekra.

JlaBnenue ceeta. OnbiTel [1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuuecKkue YCTpOMCTBA M MPAKTHUUYECKOE MpUMEHEHHE: (OTODIEMEHT,
(doTonaTymk, coaHeuHas OaTapesi, CBETOAHO/.

Jlemoncmpayuu

®otordh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

Nccnenosanue 3akoHOB BHelHEro (poTtosddexra.

Cseronuon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccestHUIO 0 -4acTHIL.
[Lmanerapuas mognens aroma. lloctynarel bopa. M3nyduenune u mormomieHue
(OTOHOB TIpH TEpEXOoA€ aromMa € OAHOTO YPOBHSI 3HEPruu Ha Apyroil. Bumbl
criekTpoB. CIEKTp YPOBHEM HEPruy aToMa BOJ0poAa.

BonnoBsie cBoiicTBa yactuil. BonnHbl ne bpoitns. KopnyckynsspHO-BOJTHOBOM
Ty aJIA3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3JTyYEHUE.

TexHHYeCKne yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBI KOMITBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeiyaTeiX CIEKTPOB U3TyUYEHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol

Habmntonenue nuHeRvyaToro crexrpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKphITHE
pagnoaktuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOTO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-u3ITydeHHUs.
Brnusinne paagnoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpelTHE  mpoTOHA W HeWrpoHa. HykioHHas  mopens  sapa
I'etizen6epra—Banenko. 3apsy sapa. MaccoBoe 9ucio sjpa. M30Tomsl.

Anwda-pacna. DNEeKTPOHHBIN u MO3UTPOHHBIN Oeta-pacna.
l'amma-u3nyyenue. 3akoH paIMOAaKTUBHOIO pacraja.

DHeprus CBS3M HyKJIOHOB B sifipe. AnepHbie cunbl. [ledext maccsl sapa.

Snepusle peakunu. /lenenne u cCUHTES sa€Ep.

Anepnsnii peaktop. TepMosimepHbiii cuHTe3. [IpoOiemMbl M TEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTopl HaONIOAEHUS U PETUCTPALIMN IIEMEHTAPHBIX YAaCTHUL.

dynaameHTanpHbie B3auMoAecTBus. EAMHCTBO pu3nyeckoll KapTUHBI MHpA.

TexHu4YecKkrne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, sigepHbIil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

CU€TurK HOHU3BUPYIOLIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

WccnenoBanue TpekoB yacTuil (10 roTOBLIM GoTorpadusim).

Pa3nen 8. Ji1eMeHTBI aCTPOHOMUM U ACTPOPHU3MKH

DTanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMH.

Bupa 3Bé3nnoro neba. CosBesnusi, spkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBHOKEHUE.

ComnHeunas cucrema.

Connne. ConHeuyHass akTUBHOCTh. MctouHuk nsHeprum ComHIla U 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEpPUCTUKU. JlnarpamMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTBY». 3BE3ALI IVIABHOM ITIOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» IJis1 3BE3]l MIABHOM MOCIEAOBATEIbHOCTU. BHYTpeHHEe CTpoeHHue



3BE31. COBpEMEHHBIE IPEJICTABICHUS O MPOUCXOXKACHUM MU 3Boionuu CojHLA U
3BE3. DTanbl )KU3HU 3BE3I.

Mueunbiii Ilyte — nama [anaktuka. Ilomoxenune u aBukenue CoyHIA B
lNamaktuke. Tunsl ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE OBIPHI B sApax
rajgakTHK.

Bcenennas. Pacpenue Bcenennoii. 3akon Xa06mna. Pazberanue ranakTuk.
Teopus bosbiioro B3psiBa. PenukToBOE M3iydeHue.

Macumtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnsie nmpoOiemMbl aCTPOHOMUMU.

Vyenuueckue nabnrooenus

Habnronennss HEBOOPYKEHHBIM IJIa30M C HMCHOIb30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUN ISl ONpeNleJICHUs MOJIOKEeHHUsSI HEOeCHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aMs1 CEeBEPHOTO NOTyIIapys U IPKUE 3BE3MBI.

Habmionenus B Teneckon Jlynsl, minanet, Mieunoro I[lytu.

O0o01mamnee NOBTOPpeHUe

Ponp ¢u3ukm W acTpOHOMHM B DKOHOMUYECKOW, TEXHOJIOTHMYECKO,
COLIMAJIBHON U 3THYECKOU cdepax AEsITeIbHOCTUA YEOBEKa, pOJib U MECTO (PUBHKHU
¥ aCTPOHOMHHU B COBPEMEHHOMN HayYHOW KapTHHE MUPA, POJib PU3NUECKON TEOPHH
B (OpPMHpPOBAHWUW TIPEJACTABICHUNH O (UUYECKOW KAPTUHE MHUpPA, MECTO
¢u3nyeckol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeamMerHbie CBA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKy,
OMoJIOrUY, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C HW3YYEHHUEM METOJOB HAyYHOIO
NO3HAHUSA: SIBICHHE, HAYyYHBIA (akT, rumore3a, (QpuU3Myeckas BEIUYMHA, 3AKOH,
Teopusi, HAOMIOJCHHUE, SKCIIEPUMEHT, MOZICIMPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHUe CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(YHKLIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJIECTBO, BEKTOPbl M HMX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB,
NPOU3BO/IHBIC JJIEMEHTAPHBIX (PYHKUWN, NPU3HAKK TOM0OHUS TPEYTOIHHHUKOB,
oTpesieNieHHe MIIOMAAN IIIOCKUX (GUryp u oonéma Tel.

bBuonoeusa: »snekrpuyeckue SBICHUS B JKUBOM MpUpPOAE, KoseOaTelbHbIE
JIBWKECHHS B KUBOW MPUPOJE, ONITUUYECKUE SBJIEHUS B KUBOW MPUPOJE, NEWCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHuUs KPUCTAIIIMUECKOHN pelETKH, CIIEKTPaIbHbBIN aHAIU3.



lTeoepagpus: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XH MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, MIPEACKa3aHUEe 3eMIICTPSICEHUIM.

Texnonoeus: NWHUM SIEKTPONEpPENad, TEHEpPaTop MEPEMEHHOr0 TOKa,
3NEKTPOABUIATENIb, WUHAYKIIMOHHAS T€4b, padap, PAAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-medyb, NMPOCKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
coJIHeuHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA I[IPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Ddusmka» Ha ypOBHE CpETHETO OOIIero
oOpazoBaHus (0a30BbIi YPOBEHb) JOJKHO OOECHEUUTHh JTOCTHKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro nmpeameTa « Du3ukay AOIKHBI
OTpaxaTb TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PyKOBOACTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIMX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpPEHUE >KU3HEHHOIO
ONbITA U ONBITA JEATEILHOCTH B MPOILECCE PeaTn3ally OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH IPaXKTAHCKOM MO3UITUK 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAIUIHUOHHBIX  OOIEYETIOBEUECKUX TYMAaHUCTHYCCKHX M
JEMOKPATUYECKUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHUN B 00pa30BaTeIbHON OpraHu3alliu;

yMEHHE B3aUMOJICHCTBOBAThH C COIIMATbLHBIMU MHCTUTYTAMHU B COOTBETCTBHHU C
uX QyHKIIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPa’KJaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHUXEHHUIM
POCCUHNCKHX yUEHBIX B 001acT (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbICE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JETEbHOCTU YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOSHHUE YCTOMIMBOTO OYIYIIIETO;

4) 3¢TeTHY€eCKOro BOCIIMTAHUS :

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAS 3CTETUKY HAyYHOTO TBOPUECTBA,
npucymero Gu3n4eckon Hayke;

5) TPy10BOr0 BOCIIMTAHUSA:



UHTEPEC K pa3audHbIM cepaM MpodeccHoHaANbHOU NESATeTbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiieit npodeccun u pean30BbIBaTH COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00IACTH
(bU3HKY HA IPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMY€eCKOro BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH DKOJIOTHYECKOM KYJBTYpPbI, OCO3HAHHE TJI00aJbHOTO
XapakTepa IKOJOTUUECKUX MTPoOIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE AEUCTBUU B OKPYKAIOIIEH CPEAE HA OCHOBE
3HaHMUS LEJIeW YCTOWUYUBOTO PA3BUTHS YEIIOBEYECTBA;

pacHIMpEeHUE ONbITa JEATEIbHOCTH SKOJIOTMYECKOM HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTU HAay4YHOM JI€ATEeIbHOCTH, TOTOBHOCTH B MpoOIEcce
u3ydeHus  (U3UKUM  OCYIIECTBIATH  MPOEKTHYKD UM HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh UHAMBHUIYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHbIE YYeOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITENIbHO  (OpMYJIMPOBaTh W aKTyaJIu3UupoBaTh  IpoOiIemy,
paccmaTrpuBarh €€ BCECTOPOHHE;
ONPENENISITh LEMU JCATCIBHOCTH, 3aJ1aBaTh MNapamMeTpbl U KPUTEPHUU HX
JIOCTHIKCHHUS;
BBISBJISITH  3aKOHOMEPHOCTH U NIPOTHUBOPEUYMSI B  PacCMarpuBaEMbIX
(bUBUYECKUX SIBJICHUSX;
pa3pabareiBaTh IJIaH PEHICHUS MPOOJIeMbl C Y4ETOM aHAIW3a UMEHOIIUXCS
MaTepUAIbHBIX 1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JCSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKU MOCJIECACTBUN AEATEIbHOCTH;
KOOPJAMHUPOBAThH U BBITIOIHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOJIEM.
ba3oBble ucciieoBare/ibCKue JeiiCTBUS:
BJIQJICTh HAYYHOM TEPMHHOJIOTUEH, KIIFOUEBBIMHU MOHATUSIMU W METOAAMHU
buznyeckol HayKu;



BJIa/IETh HABBIKAMHU y4E€OHO-HCCIIEOBATEILCKON M TIPOCKTHOU JEATEIbHOCTH
B 005acTu (DU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pEIICHUS 3aaad (PU3NYECKOTO COMSpIKaHMS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB TIO3HAHUS;

BIQJICTh BUJAMHU JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIPETALNUA, TPEOOPa30oBaHUI0 M MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYaIlUsX, B TOM YHUCJIC IPU CO3TaHUH YUCOHBIX MIPOCKTOB B 00JaCTH (QU3HKH;

BBISIBISITh NIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJU3HpPOBaTh 3aJady,
BBIJIBUTATh THUIIOTE3y €€ pEeIIeHWs, HaXOAWTh apTyMEHTHI IS JO0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJTYYEHHBIE B XOJE€ PEHICHUS 3aJa4d Pe3ysIbTarhl,
KPUTHYCCKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb # (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa3oBaTEIHLHOU
JESTETHLHOCTH, B TOM YHCIIE TIPU U3YyUEHUU (DUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YyMETh TICPCHOCHTHh 3HAHUSA 10 (U3HKE B TMPAKTHYCCKYI0 O00JacTh
KU3HEICATCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEAJIaraTb OPUTUHAIBHBIE TIOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIETEPHATUBHBIC PEIICHHMS.

Pab6ora c undgopmanuei:

BJIQ/ICTh HABBIKAMU TMOJy4YeHUs WHGPOpMAIUK (U3UYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOATEIHHO OCYIIECTBIATH IOUCK, aHaJH3,
CUCTEMATH3allMI0 W HMHTEPIpETAlMi0 WHGOPMALIMK Pa3IMYHbIX BHUJIOB U (opm
IIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POpMAITUH;

UCIIONIb30BaTh  CpelcTBa  MHGOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX
3aja4 Cc coOmroeHueM TpeOOBaHUM JPrOHOMHUKH, TEXHUKUA O€30MaCHOCTH,
TUTHCHBI, PECypCOCOEPEeKCHUS, TIPABOBBIX W  OTUYECKUX HOPM, HOPM
uH(pOpMalMOHHOW 0€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3WYECKOTO COJEPKAHUS B PA3IUYHBIX (dopMaTax C
y4€TOM HazHa4eHHUs WHGOPMALMH U 1IeJIEBON ayAUTOPUH, BHIOUPAst ONTUMAIbHYIO
dbopMy TIpeICTaBICHUS U BU3YyaTU3alINH.

KoMMyHMKAaTHBHBIC YHUBEPCaJIbHbIC YUeOHbIE 1eliCTBUA:
OCYLIECTBJIATh OOLIEHNE HA ypOKaX (PU3UKHU U BO BHEYPOUHOM JESATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd W CMAr4arb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOUYKY 3PEHUS C HCIOJIB30BAHUEM
A3BIKOBBIX CPE/CTB;

MOHUMAaTh M HCHOJIb30BATh MPEUMYIIECTBA KOMAHAHONW W WHJIMBUYyaJbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX ACHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJIOT0O WIEHA KOJUIEKTHBA;

NPUHUMATh  1€IM  COBMECTHOM  JICSTEIbHOCTHU, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHMKECHHUIO: COCTAaBIATH IUIAH JCHCTBU,
pacmpenensiTh poid ¢ Y4E€TOM MHEHHUNM YYaCTHHUKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KQ4€CTBO CBOET0 BKJIAJA M KAXkI0T0 yYaCTHUKA KOMaH/bl B 00NN
pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE TIOBEACHHUE B PA3JIMYHBIX
CUTYalUSX, IPOSBISATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepCcaJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESATENBHOCTh B 001acTH
GU3UKM U aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POpMyIHUpOBaTh
cOOCTBEHHBIC 3a/1a4UM;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPENOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacIMpsaTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHU;

JieaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSABICHUIO JPYAMIIMA B OOIACTH
(U3HKH, TOCTOSHHO TMOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPO./1b, IMOIMOHAJIbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JCSATEIbLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEISIM;

BIAJIETh  HABBIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HAHHS
COBEpIIAEMBbIX JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, HMX pE3yIbTaToB H
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI PEUIEKCUH ISl OLIEHKU CUTYallud, BIOOpA BEPHOTO
peLIeHMS;



YMETh OIIEHWBAaTh PHUCKM M CBOEBPEMEHHO NPUHUMATh pEHICHUS MO0 MX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TpPHU aHaJu3e pe3yJbTaToB
NEeSATETLHOCTH;

npUHUMATh ce0s, TOHNMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JPYTUX TpU aHalu3e pe3yJbTaToB
NESATEITHbHOCTH;

MPU3HABATh CBOE MPABO W MIPABO JIPYTUX HA OIIMOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTAaTOB OCBOCHUS MPOTPAMMBbI
no ¢usuke a8 YPOBHS CpenHero ooOmiero oOpa3oBaHus y 0OydYarOIIMXCs
COBEPILIEHCTBYETCS AMOIIMOHALHBIH WHTEJIEKT, IpeIoJIararoun
c(hopMUPOBAHHOCTH:

CaMOCO3HAaHHUS, BKITFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AIMOIMOHATIBLHOE
COCTOSIHWE, BHJICTh HANpPAaBICHUS Pa3BUTHUS COOCTBEHHOW 3MOIMOHAIBHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMSI, BKIIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATb
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHWE, CHOCOOHOCTh QJalTHPOBATBCI K
AMOIIMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKCHUIO TSI U
yCHexy, ONTUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE [EeHCTBOBaTh HUCXOJNl M3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHMMATh AMOIIMOHATBLHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CTOCOOHOCTh BHICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIIOABMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U Pa3peiiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOyuenuss B 10 kiacce mpenMeTHble pe3ylbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MECTO (U3UMKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTHYECKOU ESITENBHOCTH JIOACH;

YUUTBHIBATh TPAHUIBl TNPUMEHEHHUS M3YYEHHBIX (PU3NYECKUX MOAENeH:
MarepuasibHas TOYKa, MHEpLUaIbHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIOE TEIIO,
UJCaIbHBIA a3, MOAEIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUH 3aps]] NPU PEIICHUH PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (HYU3UYECKUEC SBICHUS (TMPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKON TEOPUU CTPOCHMS BEIIECTBA U



IEKTPOAMHAMUKNA: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHUE,
CcBOOOJIHOE MAJIEHUE TEJI, JABMKEHUE 0 OKPYKHOCTH, MHEPLUS, B3aUMOJCHCTBUE
Ten, Auddy3usi, OpPOyHOBCKOE IBMKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX Tel,
U3MeHeHNe 00bEMa Tel NMPHU HAarpeBaHWU (OXJIAKICHHH), TEIJIOBOE paBHOBECHE,
UCIIApEHHUE, KOHIEHCALMs, IUIABICHUE, KPUCTAIUIM3ALMA, KHUIICHHE, BIIAXKHOCTH
BO3/lyXd, IOBBIIICHUE IABJICHWsS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXK/y MapamMeTpaMy COCTOSIHUSA ra3a B M30IPOLIECCax, MIEKTPU3ALUS TEl,
B3aUMOJIEVCTBUE 3aps1/I0B;

ONHUCHIBATh MEXaHMYECKOE IBMKECHHME, MCIONb3Ys (DU3HUECKHE BETUYHMHBI:
KOOpAMHATa, IIyThb, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMIIYJIC T€jla, KUHETUYECKas DHEPrUs, NOTCHLUAIbHAs DHEPrus, MEXaHU4YeCKas
paboTa, MexaHMYeCKas MOUIHOCTh; IpPU ONUCAHUU NPABWIBHO TPAKTOBATH
(U3HYECKUI CMBICA HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs U €IUHULIBI,
HaXoIUTh (OPMYIbI, CBA3BIBAIOLINE NAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHMH
BEJINYMHAMU;

OIUCBHIBATh W3YyYECHHBIC TEIJIOBBIC CBOWCTBA TEJI U TEIUIOBBIC SBICHUS,
UCTIONIb3YSl (PU3WYECKUE BEJIIMYUHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKAsT DHEPrUs XaOTUYECKOIO NIBHKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss 3Heprus, pabora rasa,
K09()(PUIIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOTO JIBUraTels; MpU ONUCAHUU
OPaBUWIBHO TPAKTOBATh (DU3MYECKUUA CMBICI HUCIOJIb3YEMbIX BEJIMYUH, HX
0003HAYeHUs] M E€AMHMIIBI, HAXOAWUTh (OPMYNbI, CBA3BIBAIOIIME JIAHHYIO
($u3NYECKyIO BEIMYUHY C APYTUMHU BEIMYUHAM;

OIMCBIBAaTh U3yYECHHBIE WIEKTPUYECKUE CBOMCTBA BEILECTBA U DIIEKTPUUYECKUE
SIBJICHUS (ITPOLIECCHI), UCTIONB3YsI (PU3NUYECKUE BEIIMUYMHBI: DJIECKTPUUECKUN 3aps,
ANEKTPUYECKOE TOJIE, HAPSKEHHOCTD MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
OpU ONMCAaHWUU MPABWIBHO TPAKTOBaTh (PU3MYECKUNA CMBICH HCIOIb3YyEMbIX
BEJIMYMH, WX OOO3HAYE€HHS U EAMHMIIBI; YKa3bIBaTh (HOPMYJbl, CBS3BIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE IMPOLECCHl U SIBICHUS, UCHONb3Ys (PU3NUYECKUE
3aKOHbI Y NPUHLHUIBL: 3aKOH BCeMUpHOTro Tarorenus, I, 11 u III 3akonsr HerotoHa,
3aKOH COXPAHEHHsI MEXaHWYECKOM DJHEPrUMH, 3aKOH COXPAaHCHMsS MMITYJIbCa,
IPUHLAI CYIIEPIIO3ULUMN CWJI, NPHUHIUI PABHOIPABUSA HMHEPLUHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMs BELIECTBA, a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIUIOBOTO JBHXKEHHUS MOJEKYI C
a0COJIFOTHOM TeMIiepaTypoi, MEPBbIM 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarb CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BBIPAKEHHE M YCIOBHs (TpaHMIIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIE MPHUHLMIIBI JEWCTBUS MAallMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3iinyaTh YCJIOBHS MX 0€30MacHOrO MCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBIMIOJIHATh OKCIEPUMEHTHl MO HCCICIOBAHUIO (U3MYECKUX SIBICHUN |
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpPH 3TOM
dbopmynupoBarh MpodaeMy/3aaady U THIOTE3y YIEOHOTo SKCIIEpUMEHTa, COOHUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHMs, IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MpPsIMbIE U KOCBEHHBbIC U3MEPEHUS (PU3NUYECKUX BEITUYHH, PU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHHS U MCHOIb30BATh H3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh  3aBHUCHMOCTH  MEXIy (HU3MYECKUMH  BEIUYMHAMH  C
UCTIOIB30BAHUEM TMPSIMBIX W3MEPEHMiA, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCUpOBaTH PE3YNBTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUIC
TabIuI ¥ rpaUKoB, eJaTh BHIBOJBI IO PE3yIbTaTaM HCCIIeI0BaHuUS;

coOmroiaTh npaBujia 0€30MacHOTO TpyAa MPHU MPOBEICHUU HCCIIEIOBAaHUMN B
pamMKax y4eOHOro OKCIEPUMEHTa, Y4eOHO-HMCCIIEIOBATEIbCKOH M TMPOEKTHON
JESITeTbHOCTH C UCTOJB30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB U J1aOOPATOPHOTO
000pyIOBaHUS;

pemarb pacu€THbIE 3ala4d C SIBHO 3aJaHHOM (QU3UYECKON MOJEIbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAN3a yCIOBUS 3a1a49H
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (DOPMYIHI,
HEoOXoAMMBbIE 7Sl €€ pelleHus, MPOBOJUTH PAcUEThl M OLIEHWBATh PEaTbHOCTD
HOJYYEHHOTO 3HaueHUs (PU3MUECKON BETMUHUHBI;

peniath KaueCTBEHHbIE 33/]a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
[ETIOYKY pacCy)XIEHUH C OMOpOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sBICHUS;

UCTOJB30BaTh  NPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALUN
U MpeJCTaBICHUs] y4eOHON U HAy4YHO-MOMYJISpHOW MH(OpMAIUK, OTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HHGOPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIAJIa POCCHMCKUX U 3apyOEKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOLIEr0 MHUpPA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIOJh30BaTh TEOPETHUECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHOHN >KH3HU
Uit o0ecriedeHus: 0e30MacHOCTH IpH OOpallleHUH ¢ NpUOOpaMHu M TEXHHUYECKUMU
yCTpOMCTBaMHU, AJISi COXpaHEHHsI 30POBBS M COOMIONEHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEIIC;



paboTaTth B TpymnIe C BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBaTh padOTy TPYIIbl, PAMOHAIBHO pACHPEAENsITh OOS3aHHOCTU U
MJIAaHUPOBATh JCSITEIBLHOCTh B HECTAHJAPTHBIX CUTYaIUAX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&XKJIOTO U3 YYACTHUKOB TPYIITHI B PEIICHUE PACCMATPUBAECMON MPOOTIEMBI.

K xonity oOy4enus B 11 kiacce npeaMeTHbIe pe3ylibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH WU
TEXHOJOTHM, B IMPAKTUYECKON AEATEIBHOCTH JIFOAEH, LUEIOCTHOCTh U E€AUHCTBO
bu3nUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YUYEHHBIX (PU3UYECKUX MOJICIICH:
TOUYCUYHBIN AIIEKTPUUECKUN 3apsiji, Jyd CBETA, TOUCYHBIM MCTOUHHUK CBETa, siJepHAas
MOJIeJIb aroMa, HYKJIOHHAasi MOJENIb aTOMHOTO sijjpa MpH PEIICHUH (PU3NUECKUX
3a/1ay;

pacrnio3HaBath (pu3ndeckue siBICHUs (MPOIEcChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB EKTPOAMHAMUKUA U KBAHTOBOW (DM3UKHU: 3JIEKTPUUYECKAs] TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEHCTBHUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, OJJICKTPOMArHUTHAsT WHIYKIMS, JCHCTBHE MArHUTHOIO TMOJs Ha
IIPOBOJHUK C TOKOM U JIBIDKYIIHMICS 3apsiji, 3JIEKTPOMATrHUTHBIE KOJIeOaHUS |
BOJIHBI, MPSIMOJIMHEHOE paCIpOCTPAHEHUE CBETA, OTPAKECHHE, IPEIOMIICHUE,
uHtepdepeHnus, audpakuus W MOOJsApU3alus CBETa, JIUCIEPCHS CBETa,
dbotoanexkrpuueckuit 3Pdext (hotoaddekrt), cBeToBOE AaBiICHUE, BOSHUKHOBEHHE
JUHEWYATOr0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh H3YYEHHBIE CBOMCTBA BelIeCTBa (AIIEKTPUUECKUE, MarHUTHBIC,
ONTHUYECKUE,  DJICKTPUUECKYID  IPOBOJUMOCTh  Pa3IMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (MPOILIECCHI), MUCHONB3Ys (DU3NUYECKHUE BEIUYUHBI:
DIIEKTPUYECKUIN 3apsjl, CUJIa TOKa, SJIEKTPUUECKOE HAIPSIKEHUE, JIECKTPUUECKOE
COMPOTHUBJICHHE, PAa3HOCTh MOTECHIIMAJIOB, JJICKTPOABMXKYIAs CHIIa, padoTa TOKa,
WHIYKLIMS MarHuTHOTO mojisA, cuia Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh
KaTyIIKWA, SHEPrus 3JEKTPUUECKOT0O M MAarHUTHOTO TIOJIeH, MEpUoJ M YacToTa
kojeOaHnii B KoJIeOATENbHOM KOHType, 3apsl U Ccuja TOKa B TMpoIecce
TapMOHUYECKUX D3JEKTPOMATrHUTHBIX KojleOaHuii, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CUJja JUH3bI, MPU OINHUCAHUM TPABUIBHO TPAKTOBATh (HU3UUECKUN
CMBIC]I HCTOJB3YyEeMbIX BEIMYMH, HMX OOO3HAUCHHS W EJIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIUYMHY C JPYTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YUYCHHbIC KBAHTOBBIC SBJIEHUS U MPOLECCHl, HCIOJIb3YA
bu3nuecKkue BETUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPIHs U UMIYJIbC (POTOHA, IEPHOJ MOJTypaclaaa, SHEPTUs CBI3U
aTOMHBIX siiep, MPU ONUCAHWUU TPABWIBHO TPAKTOBaTh (U3MYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, WX OOO3HAUYCHHsI M CIAWHHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOMINE JAHHYI (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIWYMHAMH,
BBIYHCIIATH 3HaUEHUE (PU3UIECKOM BETNUNHBI,

aHAIM3UPOBaTh (PU3MUECKUE TMPOIECCHl U SIBJICHUS, UCMOIb3Yys (Pu3ndeckue
3aKOHBI M MPHUHIMIGL: 3akOH OMa, 3aKOHBI TIOCIIEA0BATEILHOTO U MapaJICIIBHOTO
COCMHEHHs] TPOBOAHMKOB, 3akoH JKoyms—JIeHna, 3aKoH 3IEeKTPOMArHUTHOM
UHAYKIWY, 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAaHEHUsSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, YpaBHeHHE OuHINTeHHa s (hoTorddexra,
3aKOH COXPAaHEHUSI HHEPruu, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHsS MacCOBOTO YHCIA, MOCTynarel bopa,
3aKOH PaJMOAaKTUBHOTO pacraja, Mpy 3TOM pa3indarh CIOBECHYIO (DOPMYTUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE W YCIOBUSA (TpaHUIBI, OO0JIACTH)
PUMEHUMOCTH;

OTPENENSITh HANpaBlIeHUE BEKTOPA UHAYKIIMU MATHUTHOTO IOJISI TPOBOAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JIopenna;

CTPOUTh U OINHCHIBATh H300pa)KEHHE, CO3aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIENOBAaHUIO (U3MUECKUX SIBICHUN U
IPOIIECCOB C HKCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHH: MPH ITOM
dbopmynupoBarh podaeMy/3aady U TUIOTE3y YU4EOHOTo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pyIOBaHNUs, IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYILECTBIISATh MPSMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEITUUHH, TIPU
ATOM BBIOMpPATh ONTHUMAJIBHBIN CIOCO0 WM3MEpPEeHHs] W WCIOJIb30BaTh H3BECTHHIC
METOJIBI OLIEHKH MOTPENIHOCTEN H3MEPEHN;

UCCIIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETMYUH C UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHUN: TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHMpPOBATH pE3yabTaThl
MOJTyYeHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI] U rpaduKoB,
JIeNiaTh BBIBOJIBI 110 Pe3yJIbTaTaM HMCCIIEeIOBAHMS,

coOmoaTh MpaBwiia 0€30MacCHOrO TPyAa MPU MPOBEIACHUU UCCIEIOBAaHUN B
pamMKax Y4yeOHOro OSKCIEPUMEHTa, Y4eOHO-HMCCIIEOBATEIbCKOH M IMPOEKTHON
JESTELHOCTH C KCIIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOMCTB U JIaOOPAaTOPHOTO
000pynoBaHU;

pemiatb pacy€THblE 3aJaud C SIBHO 33JaHHOM (U3WYECKON MOJENblo,
UCTIONB3ysl (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJN3a yCIOBHS 3a4a4H
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (DOPMYIIHI,



HEoOXoAMMbIE NJIsi €€ peIlleHUs, MPOBOJUTH Pacu€Thl M OLIEHUBATh PEATBHOCTD
IOJIyYEHHOTO 3Ha4€HUs (PU3MUECKON BETMUHHBI;

pemarh KaueCTBEHHbIE 33]a4i: BBICTPAUBATh JIOTUUYECKHU HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYX JCHHI C OMOpOod Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
bu3uYeCKUe SIBICHUS,

UCTOJb30BaTh  MpPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JUISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U MPEJCTaBICHUS y4eOHON M HAy4YHO-NONYJISPHOW MH(OpMAIUU, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTydaeMyto HHPOpMAIIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MalIUH, NOpUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3anyaTh yCIOBHUS MX O€30MACHOTO MCHOJIb30BAHUS B MIOBCEAHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOH >KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH NP OOpallleHnH ¢ MpUOOpaMHu U TEXHHUYECKUMU
YCTPOMCTBAMH, JJII COXPAHEHUsS 340POBbS U COONIIOAEHUS HOPM SKOJOTMYECKOTO
MTOBEJCHUS B OKPYXKAIOIIEH CpPEJIE;

paboTarb B TIpynne C BBIIOJIHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYMIbl, PAMOHAIBHO pACHPEAENsITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJICKBaTHO OLEHUBATh
BKJIAJ] K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.



11 KUIACC

KoanuecTBOo yacoB
HaumeHoBaHue pa3aesioB U TeM

Ne ni/nn KoHTpobHbI IIpakTHYecku
NPOrpaMMsbl Bcero
e padoThbI e padoThbI
Paznen 1. JIEKTPOAUHAMMUKA
L1 MarnuTHoe nosie. DIeKTpOMarHUTHas 1 I 3
' WHIYKIMS
Hroro no pasnemny 11
Pa3gen 2. KOJIEBAHUS 1 BOJIHbBI
MexaHuuecKkue 1 31eKTpOMarHuTHbIE
2.1 9 1
KoJieOaHus
27 MexaHn4ecKkue 1 dIeKTPOMarHuTHbIE 5 )
' BOJIHBI
23 OnTuka 10 3
Hroro no pasnemny 24

Pasnen 3. OCHOBBI CIIEIITUAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

31 OcHOBBI cieNIMANIbHOM Teopuu
' OTHOCHTEIIBHOCTH

Hroro no pazneny 4

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcebl

bu6muoreka [JOK
https://m.edsoo.ru/7f41c97

()

bubaunoreka [IOK
https://m.edsoo.ru/7f41c97
c

bubmoreka [IOK
https://m.edsoo.ru/7f41c97
c

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97

c

bubaunoreka [IOK

https://m.edsoo.ru/7f41c97
c


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

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1 OneMeHThI KBAHTOBOM ONTHKHU 6
4.2 Crpoenue aroma 4
4.3 AtomHOE A1p0 5

Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Pazgen 6. OBOBINAIOIIEE IIOBTOPEHUE

6.1 O6o06maroiiee TOBTOpEeHNE 4
Hroro no pasneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

bu6muoreka [IOK
https://m.edsoo.ru/7f41¢97
¢

bub6moreka [IOK

https://m.edsoo.ru/7f41c97
c

bub6moreka [JOK

https://m.edsoo.ru/7f41c97
c

bu6muoreka LIOK
https://m ru/7f41
C

bu6moreka [IOK

https://m.edsoo.ru/7f41c97
c


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

IHOYPOYHOE INTAHUPOBAHUME
11 KVIACC

Ne

o/ Tema ypoka

ITocTosiHHBIE MATHUTHI M UX

B3auMoercTBrue. MarHuTHOE II0JI€E.

BexTop MarHuTHOM UHAYKIUH.
JIMHUY MarHUTHOW MHAYKUUU
MaruutHoe 1moJie MpOBOAHUKA C
tokoM. OnbIT Dpcrena.
BzaumoneiicTBre NpOBOJHUKOB C
TOKOM
JlaGopatopnas pabota «3ydenne
3 MAarHUuTHOTO MOJI KaTYIIKH C
TOKOM)

JeiicTBrE MArHUTHOTO TOJIS HA

IpOBOJHUK ¢ TokoM. Cuia Ammepa.

JlaGopatopnas pabota
«Hccnenosanue nefCcTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JeiicTBrE MArHUTHOTO TOJISI HA
JIBIDKYIIYIOCS 3aPSHKEHHYIO
yactuity. Cuna Jlopenna. PaGora
cunbl JlopeHua

KoanuyecTBo yacoB

Bcero

KoHTpoJbHBI
e padoThbI

IpakTn4yecku
e padoTbI

Jlara
H3y4YeHUs

04.09.202
5

04.09.202
5

11.09.202
5

11.09.202
5

18.09.202
5

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBareJibHbIE

pecypcbl

bub6moreka IIOK
https://m.edsoo.ru/ff0c9778

bubnuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa IIOK
https://m.edsoo.ru/ff0c98fe

bubauorexa IIOK
https://m.edsoo.ru/ff0c9ac0

bubmuorexa IIOK
https://m.edsoo.ru/ff0c9df4


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

DNeKTpOMarHUTHAsT MHTYKIIHSI.
IToTOK BEKTOpa MarHUTHOMN
uHaykiuu. JJIC naaykiuu. 3akoH
AJIEKTPOMAarHUTHOM UHAYKIIUU
®Dapanes

JlabGopatopnas pabota
«Hccnenosanue BICHUS
3JIEKTPOMArHUTHOW UHIYKIIUW)
NupykTtuBHOCTE. fBNEHUE
camounaykiuu. JC
CaMOMHIYKIIUU. DHEPTUs

MAarauMTHOT'O IMOJI KaTyHIIKHU ¢ TOKOM.

DJIEKTPOMAarHUTHOE TOJIE

TexHUYecKkue yCTpoucTBa U UX
IIPUMEHEHUE: ITOCTOSTHHBIE
MarHUThbl, NIEKTPOMAarHUTHI,
JJIEKTPOABUTATEIb, YCKOPUTEIH
JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHAS 11e4b

O6o06maromuit ypok «MarautHoe
noJje. DJIeKTPOMarHuTHas
WHTYKITHSD

KontponwsHas padora mo teme
«MarauTHoe€ I1oJje.
DJeKTpOMarHuTHAsT UHIYKIIHASDY
CBO0OOIHBIE MEXAaHUYECKUE
KoJiebanus. ['apmMoHHUeckue
KojiebaHus. YpaBHEHUE

18.09.202
5

25.09.202
5

25.09.202
5

02.10.202
5

02.10.202
5

09.10.202
5

09.10.202
5

bu6moreka IIOK
https://m.edsoo.ru/ff0cal S0

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ca600

bubmmoreka IJOK
https://m.edsoo.ru/ff0cab82

bubmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubauorexa IIOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

TapMOHUYECKUX KOJICOaHUH.
[IpeBpatienue sHepruu

JlaGoparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
HepHro/ia MajbIX KojeOaHui rpy3a
Ha HUTH OT JUITMHBI HUTH U MaCChI
rpy3a»

KonebarenbHbIil KOHTYP.
CB0OOIHBIE 2JIEKTPOMArHUTHBIE
KoJIe0aHHs B UACATLHOM
KO0JI€0aTEeIbHOM KOHTYpE. AHAJIOTUs
MCKAY MCXaHUYCCKHMHU U
JNIEKTPOMAarHUTHBIMH KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUU B HICATHHOM
KO0JI€0aTEeIbHOM KOHTYpE

[IpencraBnenue o 3aTyXarmux
KojebaHusax. BeiHyKIeHHBIC
MEXaHUUYECKHE KOJIecOaHus.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHEIE KOJICOaHMS

[lepemMeHHBIN TOK.
CuHyconanbHbIi IEpEMEHHBIN
TOK. MOIIIHOCTB IEPEMEHHOTO TOKA.
AMITITUTYIHOE U AEHCTBYIOIIEE
3HAYEHME CUJIbI TOKA U HANPSKEHUS
Tpancdopmarop. [IpousBoacTso,
nepeziada u norpedieHme
IEKTPUUYECKON IHEPTUH

16.10.202
5

16.10.202
5

23.10.202
5

23.10.202
5

06.11.202
5

06.11.202
5

bu6moreka IIOK
https://m.edsoo.ru/ff0cb820

bu6moreka [IOK
https://m ru/fi 4

bubmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmoreka [JOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

20

21

22

23

24

25

26

YCTpPONUCTBO M MPAKTUYECKOE
IIPUMEHEHNE NIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa MEPEMEHHOTO
TOKa, IMHU JeKTponepenad

DKOJIOTUYECKUE PUCKH TIPU
IIPOM3BOZACTBE DJIEKTPOIHEPTUH.
Kynberypa ncnosnb3zoBanus
IEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU

Mexannueckne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopocTh pacrpocTpaHeHHs U
JuiHa BoHBL. [lonepeunsie u
MPOIOJIbHBIE BOJTHBI

3Byk. CxopocTsb 3ByKa. ['poMKOCTh
3ByKka. Beicora Tona. TemOp 3Byka

OJEKTPOMarHuTHbIE BOJIHBI, UX
cBoMcTBa U ckopocts. Illkana
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAnOCBsI3U U
TesieBUuieHUs. Pa3BuTue cpeacts
cBs3u. Paguonokanus

KonTponsnas pabora «Konebanus u
BOJTHBD)

[IpsimonuHENHOE pacpoCTpaHeHUE
CBETa B OJIHOPOJHOM Cpelie.

13.11.202
5

13.11.202
5

20.11.202
5

20.11.202
5

27.11.202
5

27.11.202
5

04.12.202
5

04.12.202
5

bubmuoreka IIOK
https://m.edsoo.ru/ff0cc324

bu6moreka IIOK
https://m.edsoo.ru/ff0cca54

bu6moreka IIOK
https://m fi

bubmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc618

bubmoreka IIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

33

34

TodeuHblil ICTOYHUK cBeTa. JIyu
CBETa

OTtpaxeHnue cBeTa. 3aKOHbI
orpaxkeHus ceera. [locrpoenue
M300paXeHNH B IJIOCKOM 3€pKajie

[Ipenomnenue ceeta. [lonHoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIl Yo MOJIHOIO
BHYTPEHHETO OTPAXKEHUS

JlaGoparopHas padota «3mepeHue
MIOKAa3aTelisl MPETOMIICHHS CTEKIIa»

JIunzel. [loctpoenue uzo0paxkeHui
B JInH3e. POpMyra TOHKOW JIMH3BI.
VYBenuueHue JIMH3bI

JlaGoparopHasi pabota
«HccnenoBanue CBOMCTB
M300paKeHUN B JTMH3AX»
Hucnepcus ceera. Cll0KHBINA COCTaB
6enoro ceera. L{Bet. JIJabopatopHas
pabora «Habnronenue aucnepcuu
CBETa»

HNurtepdepentus cera. udpakmus
cBeta. JludpakuronHas pemeTka

HOHepeqHOCTB CBETOBBIX BOJIH.
[Tonsipuzanus ceeta

11.12.202
5

11.12.202
5

18.12.202
5

18.12.202
5

25.12.202
5

25.12.202
5

15.01.202
6

15.01.202
6

bubmuoreka [IOK
https://m ru/ff0cd4eQ

bubnmuoreka [IOK
https://m.edsoo.ru/ff0cd 76

bubauorexa IIOK
https://m.edsoo.ru/ff0cd67a

bubmoreka IJOK
https://m.edsoo.ru/ff0cddle

bubnuoteka IHOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cf02e


https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

35

36

37

38

39

40

41

42

43

OnTuueckue npudoOpsl U
YCTPOMCTBA U YCIIOBHS UX
06e30macHOTO MPUMEHECHHS

I'pann1ibl npuMeHUMOCTH
KJIACCUYECKON MEXAHUKHU.
[Toctynars!l criennanbHON TEOpUN
OTHOCHUTEJIbHOCTH

OTHOCHTEIBLHOCTD
OJHOBPEMCHHOCTHU. 33.MCI[JI€HI/IC
BPEMCHU U COKpAIICHUC AJIMHbI

DHeprus U UMIYIbC
PENSATUBUCTCKOM YacTUIlbl. CBS3b
MacCChl C 3HEPTUEH U UMITYIbCOM.
DHeprusi MoKos

KontponbHas padora «OnrTuka.
OCHOBBI CIEIUAIBHON TEOPUH
OTHOCUTEIBHOCTU

®oronsl. Popmyia [1nanka.
DHeprus U UMIynbc (oToHa

OTKpbITHE U KCCIIEOBAaHUE
doroaddexra. OnbiTer A. T.
CroneroBa

3akonbl hoTtodrhdekra. YpaBHeHHE
OnHireitHa 11 porosddexra.
«Kpacnas rpanuna» gotosdpdexra
Hasmenne cBera. OnwiTe [1. H.

JleOeneBa. XuMHyeckoe IENCTBUE
cBeTa

22.01.202
6

22.01.202
6

29.01.202
6

29.01.202
6

05.02.202
6

05.02.202
6

12.02.202
6

12.02.202
6

19.02.202
6

bu6moreka IIOK
https://m.edsoo.ru/ff0cf862

bubmuoreka [IOK
https://m.edsoo.ru/ff0cfad4?2

bubnuoreka [IOK
https://m.edsoo.ru/ff0cfc68

bubauorexa IIOK
https://m.edsoo.ru/ff0cf610

Bbu6moreka IIOK
https://m ffOcfel
bubmuoreka [IOK
https://m ffOcffcd
bubnuoreka [IOK

https://m.edsoo.ru/ff0d015¢

bubmuorexa IIOK
https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

45

46

47

48

49

50

TexHU4yeckue ycTpoucTsa u
MPAKTHYECKOE MPUMEHEHHE:
dboTornemMeHT, GOoTONaATIHK,
conHeuHasi 6arapesi, CBeTOIUO]]

Perenue 3agad mo teme
<<3J'ICM€HTI>I KBaHTOBOﬁ OIITUKN)»

Mopnens aroma TomcoHa. ONBITHI
Pesepdopna o paccesHuro
a-vyactul. [InanerapHas Mozaenb
aroMma

IToctynarst bopa

Wznyuyenue u nomoieHue (OToHOB
IIPU MEPEXO/I€ aTOMa C OJTHOTO
YPOBHs dHEPIrUU Ha Apyrou. Busel
CIIEKTPOB

BostHOBBIE CBOIICTBA YaCTHII.
Bonubl ne bporins.
KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEETICHUIO COCTaBa
PaaMOaKTUBHOTO M3ITyYEeHUS

19.02.202
6

26.02.202
6

26.02.202
6

05.03.202
6

05.03.202
6

12.03.202
6

12.03.202
6

bubmoreka [JOK
https://m.edsoo.ru/ff0d030
2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d091a

bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubauorexa IIOK
https://m.edsoo.ru/ff0dOafa

Bbu6nmmoreka IIOK
https://m.edsoo.ru/ff0d0cal

bubmuorexa IIOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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CgoiictBa anbda-, 6eTa-,
FaMMa-HBJ’Iy‘IeHI/IfL BJ'II/IHHI/IG
pPaJIMOAaKTUBHOCTH Ha )KHBBIC
OpTaHHU3MBI

OTKpBbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DIEKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacran. ['aMma-uziydeHue

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepubie peakiuu. AnepHbliid
peaktop. [Ipo6ieMbl, MEPCIIEKTUBHI,
AKOJIOTHYECKHE aCIIEKTHI SIEPHOU
SHEPreTHKU

DJeMeHTapHbIe YaCTULIBI.
OtkpbiTHE IO3UTPOHA. METOMbI
HAOJIOIEHUS U pErrCcTpaluu
3eMeHTapHbIX YacTull. Kpyrslii
cTon «PyHJaMEHTAIIBHBIE
B3aumMmoxencTeus. EquHcTBO
(Gu3nUecKoi KapTUHBI MUPa»

3TaHI>I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE acCTpOHOMUH. Bun
3B&3qHOTO HEOA. COo3BE3 IS, IPKUE
3BE3/bI, IJIAHETHI, HX BUIUMOE
npmkeHue. CollHeUHas cucTeMa

Comnre. ConmHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHIA U 3BE3]
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3BE3AbI, X OCHOBHBIE
XapaKTepUCTUKH. 3BE3/bI NIABHON
nocieaoBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 38€371. CoBpeMeHHbIE
MPEICTABICHUS O TPOUCXOKIACHUN
u ooy CoJHIIA U 3BE3]

Muneunsii [Tyt — Hama
I'anakrtuka. [Tonoxxenne u
neixenne ComnHia B ['anakThke.
I"anmaktuku. YEpHbIE ABIPHI B sApax
raJIaKTUK

Bcenennas. PazOeranue rajakTHK.
Teopust bonbioro B3pbiBa.
PenukToBOE M3NyyeHUE.
MeraranakTuka

Hepemiennsie npoGieMbl
aCTPOHOMHUU

KonTponbHas paboTta «eMeHTbI
ACTPOHOMHU U aCTPOPUIUKI

O6o6maromuit ypok. Ponb pusuku
U aCTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTMYECKOM, COLIMaIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Ponb u mecto
(bU3KUKYN U ACTPOHOMHUU B
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COBPEMEHHOM HAy4YHOW KapTHUHE
MHpa

Ob6o06maromuii ypok. Ponb
¢du3nueckoil Teopun B
(bopMHpOBaHUH MTPEICTABICHUN O
¢uznyeckoil KapTUHE MUpPA

Ob6o6maromuit ypok. Mecrto
(U3UUECKOi KapTUHBI MHpA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOAE

PesepBHbIil ypok. MaruutHoe moie.

SHGKTpOMaI‘ HUTHad UHAYKOHA

Pe3epBHblii ypok. OnTuka. OCHOBBI
CHEIUAIbHON TEeOpUH
OTHOCHUTEIILHOCTH

Pesepnsii ypok. KBanToBas
¢u3rka. D1eMEeHTbl ACTPOHOMUU U
acTpopU3HKHU

OBIIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

68
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kon
NpoBepPsIeMoOro
pe3yabrara

10.1

10.2

10.3

10.4

IIpoBepsieMble MpeIMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOIi MPOrpaMMbl cpeHero od1ero 00pa3oBaHus

JleMoHCTpupoBaTh Ha HpuUMepax poilb U MecTo (u3uku B
(GopMHPOBaHUM COBPEMEHHOW HAay4YHOM KapTHHbBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKM W  TEXHOJIOTMH, B  IIPaKTUYECKON

NEATEIBLHOCTH JIFOAEH

YuuThIBaTh TpaHUIBl MPUMEHEHHS M3YYEHHBIX  (PU3HMUECKUX
MOJEIeH: MaTepuaabHas TOYKa, MHEpLUalabHas CUCTEMa OTCUYETa,
a0COIOTHO TBEPIOE TEJIO, UICANBHBIN ra3; MOJIEIN CTPOEHUS ra3os,
KUIKOCTEN M TBEPABIX TEJ, TOYEUHBIN IIEKTPUUECKHUN 3apsA] — IPU

penieHny GU3NYECKUX 3a71a4

Pacrnio3HaBath pu3udeckue siBeHus (IPOLECcChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETHUECKOH Teopun
CTPOCHMS BeUIeCTBa M  3JEKTPOAMHAMUKU: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJleHue
TEJ, JBWKEHHE I0 OKPYKHOCTH, WHEPIHSA, B3aMMOJCHCTBHE TEII;
muddy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHE JKUAKOCTEH H
TBEPIABIX TeJl, M3MEHEHHe O00bEMa Tel HpU HarpeBaHUU
(oxJTaKaeHnun), TEIUIOBOE PAaBHOBECHE, HCIApeHHE, KOHJEHCAIWS,
IUIABJIEHUE, KPUCTA/UIM3allMs, KWIIEHUE, BIIAXHOCTh BO3/yXa,
MOBBIIIIEHUE JaBJICHU ra3a pu €ro HarpeBaHUM B 3aKPBITOM COCYAE,
CB3b MEXIy IlapaMeTpaMu COCTOSHHUS TIa3a B H30IpoLeccax;

SJICKTpU3alus TCI, B3aUMOACHUCTBIC 3apssa0B

OnuceiBaTh MEXaHUYECKOE JBMXKEHHME, HCHOJb3Yys (u3nueckue
BEJIMYMHBI: KOOpJMHATA, yTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWUJIa, MWMIYJAbC Tejla, KUHETUYECKas SHEprus,
NOTEHIMaJbHAs HHEpPrus, MexaHuueckas paloTa, MeXxaHH4YecKas
MOIIHOCTh; TMpPHU OINUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUil
CMBICIT HCIIOJIb3YEMBIX BEJIMYMH, HX OOO3HAUEHUS M EIUHMIIbI,
HaXOAUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETUUUHY

C IPyIruMH BCIIMYMHAMUA



10.5

10.6

10.7

10.8

10.9

OnucelBaTh M3y4Y€HHBbIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE
SBJICHUS, HWCHONB3Yys (U3NYECKHE BEIMYMHBL: JIaBICHUE rasa,
TEMIIEpaTypa, CpEIHsAs KHUHETHYECKash DJHEPrus XaoTHYECKOIo
JBWJKEHHS MOJIEKYN, CpPEIHEKBaJpaTUYHasi CKOPOCTb MOJIEKYII,
KOJTMYECTBO  TEIJIOTHl, BHYTPEHHSS OJHEprus, pabora rasa,
KO((UIIMEHT TMOJEe3HOrO JEeHCTBUS TEIUIOBOTO JABHTaTeisl; MpU
ONMUCaHUU MPaBUIILHO TPakTOBaTh  (PU3WYECKUH  CMBICTT
UCIIONIb3YEMbIX BEJIMYUH, UX OOO3HAYEHHsS] U E€IWHUIIbI, HaXOIUTh
(GopMynbl, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEJIUYHMHY C

APYruMu BCIIMUMHAM

OnucelBaTh M3y4YEHHBIE JJIEKTPUYECKUE CBOWCTBA BELIECTBA U
ANEKTPUYECKUE SIBICHHUS (IPOLIECCHI), HUCHONB3Ys (U3UUECKHE
BEJIMYMHBI:  DJIEKTPUYECKUU  3apsl,  MIEKTPUYECKOE  IIOJE,
HaNpsHKEHHOCTh TMOJISA, MOTEHIMANl, Pa3HOCTh MOTEHLHUAJOB; IpPHU
ONMMCAaHUHM  TPABWJIBHO  TPAaKTOBaTh  (PU3MUECKUH  CMBICT
UCITIOJIb3YEMbIX BEJIMYMH, WX 0003HAYCHMS W €IUHMIIbI; YKa3bIBATh
GopMyibl, CBS3bIBAIOLIME JaHHYI (DU3MYECKYIO BEIMYHMHY C

APYruMu BCIIMUMHAMUA

aHAIU3UPOBaTh (U3NYECKHE IPOLECChl U SIBICHUS, WCIONb3Ys
¢u3nyecKue 3aKOHbl M NPUHLHUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I,
I m III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
DHEPrUM, 3aKOH COXPAaHEHUS HMITYJIbCa, MPUHLUI CYNEPHO3ULUU
CUJI, TPHUHLMI PABHOINPABHUS HHEPUHAIBHBIX CHCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKY0 TEOPUIO0 CTPOCHHUSI BEIIECTBA, Fa30BbIE
3aKOHBI, CBS3b CPENHEM KHUHETHYECKOM OHEPIHMM TEIUIOBOIO
JBYDKEHUSI MOJIEKYJI ¢ aOCOJIOTHOM TeMIepaTypoi, MepBbId 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAHEHMS NIEKTPUUECKOIO 3apsiaa, 3aKOH
KynoHa; mpu 3TOM pas3inyaTh CIOBECHYI0 (hOpMYIHpPOBKY 3aKOHA,
ero MaTeMaTH4YeCKOe BBIPAXXEHUE W YCIIOBHs (TpaHHMIBl, 00JacTH)

MMPUMCHUMOCTH

OOBSACHATP OCHOBHBIC MPUHIUIBI NEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3iuyarh yCIOBUS HUX 0€30MmacHoro

HCIIOJIBb30BAaHUS B HOBCGI[HGBHOI\/'I KU3HU

BEITTOHATE SKCIIEPUMEHTBI TI0 UCCIICIOBAHHIO (DU3UYECKUX SBICHUH
U TIPOIIECCOB C UCIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHHIA;
npu 3ToM (popMynupoBaTh npodieMy (3aaady) U rUIoTe3y yd4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPELIOKEHHOTO

000py0BaHus, IPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOJIBI



10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OcyiecTBisATh NpsSMble M KOCBEHHbIE H3MEpeHHUs (U3MUecKuX
BEJIMYMH; MIPHU 3TOM BBIOMpPATh ONTHMAJIBHBIN CIIOCO0 M3MEpEHUs U
UCIIOJIB30BaThb ~ U3BECTHBIE  METOABI  OLICHKUM  IOTPEIIHOCTEU

U3MEPEHUN

HccnenoBare 3aBUCUMOCTH MEXAYy (QHU3MUECKUMHU BEIMYMHAMU C
WCIIOJIB30BAaHUEM MPSAMBIX M3MEPEHUM; NPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh pe3yJbTaThl IMOJYYEHHOH 3aBHCUMOCTH
¢u3nUecKux BEIWYMH B BHJE TaONUIl U rpadUKoB, AeaTh BBIBOABI

I10 pE€3yJibTaTaM HUCCJIICIOBAHUS

CoOmomate mpaBmina 0Oe€30MacHOro Tpyda HpU  TMPOBEACHUHU
UCCIIeIOBaHUN B pamKax y4eOHOro 9KCIIEPUMEHTA,
y4eOHO-HCCIIEIOBATENIbCKOM M TPOEKTHON  AEATENBHOCTH  C
UCTIOJIb30BAaHUEM HM3MEpPUTEIbHBIX YCTPOWCTB M J1aOOPAaTOPHOTO

o0opynoBaHus

Pemare pacuétHbie 3a7auu ¢ SIBHO 3a/laHHOM (PM3MUYECKON MOJEINbIO,
UCIIONIBb3ysl (DU3UYECKHE 3aKOHBI W NMPHUHIIMIIBI; HA OCHOBE aHaJIU3a
YCIOBHSL 3ala4d  BBIOMpaTh (PU3WYECKYIO MONETb, BBIACIATH
¢du3nueckre BeTUYUHBI U (YOPMYIIbI, HEOOXOIUMBIE ISl €€ perIeHus,
MPOBOAUTh pacu€Tbl M OLICHUBATb PEAIbHOCTh MOJYUYEHHOI'O

3Ha4YeHUs (PU3NUECKOMN BETNUHHbI

Pemrarp  kauecTBeHHBIE  3aJa4yd:  BBICTpPauBarb  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMIOYKY PACCYXKIEHUN C ONMOPOIl HA N3YUYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)PI3H‘I€CKI/IG SABJICHUA

Hcnoap3oBars npu pelICcHUU y‘-IC6HI>IX 3aaa4 COBPCEMCHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUU Ui TIOMCKA, CTPYKTypUPOBAHMA,
MHTEpIpeTaluy U MpeICTaBIeHUs] y4eOHOH M Hay4YHO-TIOMYJSPHOM
uH(pOpManny, MOTyYeHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMAIIUIO

[IpuBoauTh mpuUMepsbl BKJIaJa POCCHUMCKUX M 3apyOEKHBIX
yu€HBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB

OKpYyKarouiero Mupa, B pa3BUTHUC TCXHUKH U TEXHOJIOT it

Vcrnonb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM
KU3HM Uil oOecrieueHUst O€30macHOCTH Tpu  OOpalleHuHu ¢
npubopaMH M TEXHMYECKUMH YCTPOMCTBaMH, [UIl COXPaHEHMS
310pOBbSI U COONIOAEHHS HOPM DSKOJIOTMYECKOTO IIOBEICHUS B
OKpY>Kalolleu cpee

PaboTare B rpyImmne ¢ BBIIOIHEHUEM PAa3IMYHBIX COLUAIBHBIX POJICH,

IUIAaHUPOBaTh  pabOTy  TIpyMNIbl, PAUOHAIBHO  paclpenesisiTh



11 KJIACC

Kon
NnpoBepsieMoro
pe3yJabrara

11.1

11.2

11.3

11.4

00S13aHHOCTH U IJIaHUPOBAaTh JACATCIBHOCTL B HCECTAaHAAPTHBIX
CUTyalludX, aJICKBATHO OLICHUBATH BKJIAJ KaXKAOT0 M3 YYAaCTHUKOB

IPYIIIBI B PELICHHE paccMaTpUBaeMoi poOIeMsbl

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBare/ibHOI NPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

JlemoHcTpupoBaTh Ha MpUMeEpax poib U MecTo (U3HKH B
(bopMHpPOBaHUHN COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM  TEXHUKM U  TEXHOJIOIMH, B  IPAKTUYECKON
NESATEIbHOCTH  JIIOAEH, LEJIOCTHOCTh M €IMHCTBO (PU3MUECKOH

KapTUHBI MUpa

VY4uuThIBaTh  IpaHUIBl NPUMEHEHHMS H3yYEHHBIX  (pU3MuUecKux
MOJIEJICH: TOYEUYHBIM IEKTPUYECKUH 3apsal, sSACpHAas MOJAEIb aTroMa,

HYKJIOHHAs1 MOZIEJIb aTOMHOT0 JIpa MPU PELICHUU PU3NUECKUX 3a/1a4

Pacnio3naBare (usnueckue siBJICHHS (TIPOIECCh) U OOBSICHITh UX HA
OCHOBE 3aKOHOB JJIGKTPOAMHAMHUKHM M  KBAaHTOBOW  (PU3MKHU:
ANIEKTpUYECKasl MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JIEHCTBHS ~ TOKa,  B3aUMOJCHCTBHE  MAarHHUTOB,
AIIEKTPOMArHUTHAS HMHIYKIMS, JCWCTBUE MAarHUTHOTO TOJIs Ha
IOPOBOJAHUK C TOKOM W JBWXYUIMHCSA 3apsij, 3JIEKTPOMarHUTHbIE
Koje0aHusl M BOJIHBI, NPSAMOJIUHEHHOE pPACIPOCTPAHEHHE CBETA,
OTpakeHHe, TMpeloMIIeHHe, HHTepdepeHuus, Audpakuus u
MOJISIPHU3AIUS CBETa, TUCTIEpCHs CBETa, (hoToanekrpudeckuit ahpdext
(poTorddexr), cBeTOBOE NaBIEeHUE, BOZHUKHOBEHHME JMHEWYATOro
CIEeKTpa aroMa BOJIOpOAA, €CTEeCTBEHHas M  MCKYyCCTBEHHas

pPaarnoOaKTUBHOCTD

OnuceiBaTh HW3YYCHHBIE CBOWMCTBA BEIIECTBA (DIEKTPUUYECKHE,
MAarHuTHBIC, OIITUYCCKUC, QJICKTPUYICCKYIO MMpOBOAUMOCTD
pPa3IMYHBIX Cped) H DOJICKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI),
UCTIONB3YsT (DU3WYECKUE BEIWYHMHBI: AIICKTPHUUYCCKUI 3apsii, cuiia
TOKa, AIIEKTPUUYECKOE HAINPSDKEHHUE, AIEKTPHUECKOE COMPOTHBIICHHE,
pa3HocTh moreHmanos, JJC, paboTa Toka, HHIYKIUS MarHATHOTO
nonsi, cuna Awmmepa, cuna JlopeHma, WHAYKTUBHOCTH KaTYIIKH,
DHEPTHUsl DIEKTPUYESCKOTO W MATHUTHOTO TOJICH, TIEPUOA U 4acToTa

KojJeOaHui B KoJeOaTeNIbHOM KOHType, 3apsl U Cujla TOKa B



11.5

11.6

11.7

11.8

11.9

11.10

mpouecce  rapMOHMYECKMX  AJIEKTPOMAarHUTHBIX — KojeOaHuM,
(oKyCHOE paccTOSHHE M ONTUYECKas CWJIA JIMH3bI, NPH OMHCAHUHU
MPaBUJIBHO  TPaKTOBaThb  (PU3MYECKUl CMBICT  HUCHOJIb3yEeMbIX
BEJIMYMH, WX OO0O3HAaYeHHs] M €JWHUILIbI; YyKa3bIBaTh (HOPMYIHI,
CBSI3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIWYHHY C JPYTHMHA

BCJINMYHNHaAMU

OrnuceiBaTh U3yUYEHHbBIE KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCTIONb3YS
buznyecKre BEIUYUHBI: CKOPOCTh AIIEKTPOMATHUTHBIX BOJH, JIJTMHA
BOJIHBI W YacTOTa CBETa, PHEPTUS U HUMITYJIbC (OTOHA, MEPHOJ
moJiypacmajaa, SHEPIrHs CBSA3M AaTOMHBIX sJE€p; TPH ONMUCAHUU
MPAaBHWJIBHO  TPAaKTOBaTh  (DU3MYECKU CMBICT  UCIOIB3yEeMBIX
BEJIMYMH, WX OO0O3HAYCHHs] M EJWHUIIbI; YKa3bIBaTh (HOPMYIHI,
CBS3BIBAIOIIUE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU

BCJIMUMHAMH, BBIYUCJIATH 3HAUYCHHUEC (1)I/I3I/I‘I€CKOI\/’I BCJIMYHUHBI

AHanmM3upoBaTh (PU3NUECKUE TPOIECCHl U SBICHUS, HCIOIB3YS
¢u3nveckue 3aKOHbl M TPUHIUINB: 3akoH OMa, 3aKOHBI
MOCJIEI0BATEIBLHOTO U MMApaJUIeIbHOTO COEIUHEHHUS IPOBOJAHHUKOB,
3akoH JIxoyns — JleHna, 3aK0H IEKTPOMAarHUTHONW UHAYKIIUU, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAHEHHs] CBETA, 3aKOHBI OTPaKEHUS
CBETAa, 3aKOHbl NPEJIOMJICHMS CBETa, ypaBHEHUE OWHIUTEHa aJs
doroaddekra, 3aKOH COXpPaHEHHS DSHEPTUU, 3aKOH COXPAHCHUS
UMIyJbCa, 3aKOH COXPaHEHHUs OJIEKTPHUUECKOTOo 3apsna, 3aKoH
COXpaHEHHWsI  MacCOBOrO  4mWCJa, TocTymarel bopa, 3akoH
PaIMOAKTUBHOTO pacmaja; MpUd OTOM pa3jiMyaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BHIPAKECHHUE U YCIOBUS

(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

OHpCI[eJIHTB HAIIpaBJICHUC BCKTOPAa HWHAYKOHWU MATrHUTHOI'O IIOJIA

MPOBOIHUKA C TOKOM, CHJIbI AmIiepa u cuiibl JIopeHa

CTpOI/ITB 1 OIINCBIBATH I/1306pa>KeHI/Ie, CO3JaBacMoO€ IINIOCKHM

3€pKajioM, TOHKOW JIMH301

BBIMOTHATE SKCTIEPUMEHTHI TI0 HCCIIEAOBAHUIO (PU3NIECKUX SIBICHUH
U TIPOIIECCOB C MCIOJIH30BAHUEM NPSMBIX U KOCBEHHBIX H3MEPEHHIA;
npu 3ToM (popMynHpoBaTh mpodieMy (3a1ady) U THIOTE3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPEIIOKEHHOTO

000pyI0BaHUs, IPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOJIBI

OCYH.[CCTBJ'IHTB IIpsAMbIC MW KOCBCHHBIC HU3MCPCHHA (bI/ISI/I‘ICCKI/IX

BCJIIMYHH, IIPpHU 5TOM BI)I6I/IpaTB OINTUMAJBbHELIA CcIOCO0 HU3MCPCHUSA U



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

HCII0JIB30BaTh HU3BCECTHBIC METOAbI OLCHKHU HOFpCIlIHOCTeI\/’I

U3MEPEHUU

Hccenenosars 3aBUCUMOCTH duznyecKux BEJINYUH c
MCIIOJIb30BAaHUEM MPAMBIX M3MEPEHUM; MPH 3TOM KOHCTPYHUPOBATb
YCTaHOBKY, (UKCHPOBATh PE3YJIBTAThl IOTYYEHHOH 3aBHCHMOCTH
(U3UYEeCKUX BETUYHH B BUJE TaOIUIl M TpaduKOB, J€IaTh BBHIBOIBI

10 pe3ysbTaTaM MCCIIeA0BaHus

CoOmomats mpaBmia 0€30MacHOTO Tpyda NpU  MPOBEACHUHU
UCCIICIOBaHUI B paMKax y4eOHOTOo IKCTIEPUMEHTA,
y4eOHO-UCCIIEAOBATENbCKOM M MPOCKTHOH  JEATEIBHOCTH  C
UCIIONIb30BaHUEM HM3MEPUTENBHBIX YCTPOMCTB W J1a0OpaTOPHOTO

000pynoBaHUs

Pemats pacuérHble 3a7aun ¢ SIBHO 3aaHHON (PU3UIECKON MOMEIBIO,
UCTIONB3Yyd (DM3MUECKHE 3aKOHBI W MPHUHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJadyd  BBIOMpaTh (PU3UYECKYIO MOJENb, BBLICTATH
(bu3HYecKre BETUIMHBI U (POPMYJIIbI, HEOOXOAUMBIC JIJIs €€ PeIIeHNUs,
MPOBOAUTL Pacuy€Thl M OICHUBATh PEATBHOCTh TOJYUYEHHOTO

3HAYCHUS (PU3MUECKON BEITNIMHBI

Pemlarp  kauecTBeHHBIE ~ 3aJa4d:  BBICTpPauMBaTh  JIOTUYECKHU
HENPOTUBOPEUYUBYIO LEIOUYKY PACCYkKIAEHUN C ONMOPOM HA U3YUYEHHbIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)1/1314%01(1/16 SABJICHUA

Hcnonb3oBarh Npu  pelIeHUH Y4eOHBIX 3a/ad COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU [UI TIOMCKAa, CTPYKTypUpPOBaHMS,
MHTEpIIpEeTalli U Mpe/CTaBlIeHHs] y4eOHOM M Hay4yHO-IOMyJIspHON
UH(OPMaLIUH, TIOTYYEHHONW U3 PAa3JIMYHBIX UCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MTOJIYUACMYTO I/IH(I)OpMaI_II/IIO

OOBSICHATH MIPUHIIUIIBI JefCTBUS MalllvH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pasjmdyarb YCIIOBUA HUX 0€30MacHOro MCHOJIb30BaHUS B

MOBCEIHEBHOM KU3HU

[lpuBoauTh mpUMeEpbl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX
yu€HBIX-(QU3UKOB B pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB

OKpYyKarouiero Mupa, B pa3BUTHUC TCXHUKH U TCXHOJIOT ni

Vcrnonb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B MOBCETHEBHOMN
KU3HM Uil obOecrieueHUst O€30macHOCTH TpU  OOpalieHuHu ¢
npubopaMu M TEXHMUYECKUMH YCTpOMCTBaMH, Uil COXPaHEHMS
370pOBbs U COOJIOAEHHS HOPM DSKOJOTMYECKOrO IIOBEICHUS B

OKpY Kalollen cpene



11.19

PaGotarp B rpynme ¢ BBITIOJIHEHHEM PA3JIMYHBIX COIMATIBLHBIX POJIEH,
IUTAHUPOBATh ~ pa0oOTy TPyNIbl, pPANUOHAIBHO  PACIPEICITh
00s3aHHOCTH ¥ IUIAHHUPOBATh JAESITENLHOCTh B HECTAaHIAPTHBIX
CHUTYyallUsX, aJC€KBAaTHO OLICHMBATH BKJIAJ KaXKJIOI'O U3 YYaCTHUKOB

IpyMNIbl B peLIeHHE paccMaTpuBaeMon poOIeMBl



IMPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUSA

IIpoBepsieMble 3JIeMeHTbI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOT' O ITO3HAHU A

10 KITACC
Kon
Kox npoBepsiemoro
pazaen
3JIeMeHTa
a
1.1
1
1.2
2
2.1.1
2.1
2.1.2
2.13

®usuka — Hayka o mnpupone. Hayunbie
METONIbl TO3HaHUSl OKpPYKAOUIEro MHpA.
Ponp 3kcnepumeHTa M TeopuM B mpouecce

MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (hH3HKE

MonenupoBanue (GU3HYECCKUX SBICHUNW W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
Ousnyeckue 3aKOHbI U TEOpuHu. [paHUIlBI
MPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunuun coorsercTBusA. Ponp u  mMecto
¢u3ukn B (GOPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTHUHBI MHpa, B MPAKTUYECKOU

eITeIbHOCTH JIIoAeH

MEXAHUKA

KMHEMATHKA

Mexanunueckoe JBUKCHHUE.
OTHOCHUTENTBHOCTD MEXaHUYECKOTrO

neuxkenus. Cucrema orcuéra. TpaekTopus

[lepememienue, CKOPOCTb (cpenHsas
CKOPOCTh, =~ MTHOBEHHasl  CKOPOCTb) H
YCKOpEHHE  MaTepualbHOM  TOUKH, HX
MPOCKIIMM HAa OCH CHUCTEMBI KOOpPIWHAT.

CrnoxeHue TIEpEeMEIICHUH U CJIOXKEHUE

CKOPOCTEHN
PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JIBUKCHUE. I'papuxu

3aBUCUMOCTH KOOPAUHAT, CKOpPOCTH,



2.2

2.2.1

222

223

224

YCKOpEHUA, MyTH u MepeMeNIeHus

MaTepHaHBHOﬁ TOYKH OT BPpEMCHU

CBoOonHOE nazicHue. YCKOpEHHE

CBOOOIHOTO MagCHUSA

KpuBonuneininoe nsuxkenue. PaBHOMepHOE
NBWKEHUE  MAaTepUAIbHOM  TOYKHM IO
OKPY’KHOCTH. YIJIOBasi CKOPOCTh, JIMHEHHAs
CKOPOCTb. [Tepuon u 4acToTa.

[{eHTpOoCTPEMUTENBHOE YCKOPEHHE

TexHnuueckue  yCTPOMCTBA:  CIHUIOMETP,
JBH)KCHUE CHApSJOB, LECMHBIE U PEMEHHbBIC
rnepenayu

[IpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM  ckopoctd. MccnenoBanue
COOTHOILICHUS MEXKIY My TSIMH,
MPOUJEHHBIMHA TEJIOM 3a MOCIEA0BATEIbHBIE
paBHbIE  NPOMEXYTKM  BpPEMEHM  IpHU
PaBHOYCKOPEHHOM JIBUKEHUHU C HAYaJIbHOM
CKOpOCTbIO, paBHOW Hymwo. HM3yueHue
JNBW)KCHUSI IIAPUKA B BSI3KOW KUIKOCTH.
W3ydeHue nBWXKEHUS Tena, OpOIIEHHOTO

TOPpHU30HTAJIBHO
TIMHAMUKA

[TpuHIIMI OTHOCHUTEJILHOCTH T'anunes.
ITepBriii 3akoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [lpunuun cynepnosuuuu
cuiI

Bropoii 3akon HproToHa U1 MarepuaibHOU
TOYKM B HMHEPLUHAIBHOW CHUCTEME OTCUETa
(UCO). Tperuit 3akon Heiorona s
MaTepHAIbHBIX TOUEK

3akoH  BceMHpHOro  taroreHus. Cuiia
TsokecTH. llepBasg kocmuueckas CKOPOCTb.

Bec tena



23

225

2.2.6

2.2.7

228

229

2.2.10

2.3.1

232

233
234

235

2.3.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKONILKEHHST W  CHJa TPEHHS  ITOKOS.
Koadpduument TPEHMSL. Cuna
CONPOTHUBIICHHUS TpPU JABWKECHUH Tela B

KUIKOCTH HUJIM Ira3c

HOCTYHaTe.IIBHOG u BpalarCJIbHOC

JBIKEHUE a0COIOTHO TBEPIOTO Tena

MomeHT CHJIBI OTHOCHUTEIHLHO ocu
BpallEHHUS. IIneuo CUJIBL. YcnoBus

paBHoBecus TBEpAoro Tena B UCO

TexHHUYeCKHEe yCTPOMCTBA: MOAIIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuyeckue paboTHI. Nzyuenue
JBUKCHUS OpyCKa M0 HAKIIOHHOU TIOCKOCTH
oJ neiCcTBUEM HECKOJIbKUX CHIL
UccnenoBanue 3aBUCUMOCTH CHJT yIIPYTOCTH,
BO3HUKAIOIIUX B JepopMHUpyeMoil mpyKuHE
U PE3UHOBOM o0paslie, OT BEJIWYUHBI HX
nedopmaryu. HUccnenoBanue YCIIOBUM
paBHOBECHS] TBEPAOIO Teja, UMEIOIIErO OCh

BpalieHus

3AKOHbI COXPAHEHUA B MEXAHUKE

NMmynbc MaTepualbHOW TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYeK. IMMmynbc cuibl U

HN3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss wumnyisca B HCO.

PeakTnBHOE NBMKEHNE

Pa6ota cunbl

MONIHOCTh CHIIBI

Kunernueckass  dHeprus  MaTepHaIbHON
Touku. TeopeMa 0 KHHETUYECKON IHEPTUU
IlorenunanpHas »Heprus. lloreHuumanbHas

SHEprus YIIPYTo ne(hOpMUPOBAHHOM



npyxuHbl. lloTeHnmanbHas »Heprus Tena

BOIU3HU MMOBCPXHOCTHU 3emim

[ToreHunanbHble U HEMOTEHIMABHBIE CUIIBI.
CBs3p  pa0OTHl HEMOTEHIUANBHBIX CHJI C
2.3.7 U3MEHEHUEM MEXaHUYECKOM SHEpPruun
CUCTEMBI TeJ. 3akoH COXpaHEHUS

MeXaHNYeCKOU OHCPIUH

2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYEeCcKne yCTpOMCTBA: IBH)KEHHE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTueckue pabotel. M3yuenue cBs3M
5310 CKOpOCTEH Tel TIph HEyIpyroM yaape.

HUccnenoBanne CBS3HU pa6OTLI CHJIBI C

M3MEHEHUEM MEXaHUYECKON YHEPTUHU Tena
3 MOJIEKVJIAAPHAS ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM

OcHoBHbIE MIOJIOKEHUS
MOJICKYJISIPHO-KHHETHIE CKOM TEOPHH.
3.1.1 BpoyHoBckoe JIBUYKEHUE. Huddysus.

XapakTtep JBW)KEHHMS M B3aUMOJACUCTBUSA

YacTHIL BELIECTBA

Mogenu cTpoeHHs Ta30B, JKHIKOCTEH H
3.1.2 TBEPABIX Tel U OOBSICHEHHWE CBOMCTB

BCIICCTBA HAa OCHOBC 5THUX MO,I[CJ'I@ﬁ

Macca wmonekyn. KomudecTBo BemiecTsa.

31 313
[TocrostHHast ABoraapo
314 TeruoBoe paBHOBecue. Temmeparypa u e€
o m3mepenne. lllkana remneparyp Llenscus
Mopens wuacampHoro rasa. (OcHOBHOE
3.1.5 ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOM
TEOPHUH HJICAIBHOTO Ta3a
AbcomioTHas ~— Temmeparypa  Kak  Mepa
316 CpeaHel KMHETUYECKOM PHEPTHH TEIJIOBOTO

JnBH>KeHUs dactul rasza. lllkama remmneparyp

KenpBuna



3.2

3.1.10

3.2.1

3.2.2

3.23

324

3.2.5

3.2.6

VpaBuenue Knanelipona — Menaeneesa.

3akoH JlanbTOoHA

I"a3oBBIC 3aKOHBI. H3onponeccel B
UJI€aJIbHOM rase C HOCTOSTHHBIM
KOJIMYECTBOM BELIECTBA: U30TEPMA, U30X0pa,
n3ob6apa

TexHudyeckre  yCTpOMCTBA:  TEPMOMETD,
OGapomeTp

[IpakTueckue pabotbl. M3mepenue macchbl
BO3/yXa B KJIacCHOM koMHare. MccnenoBanue
3aBHCHUMOCTHU MEXIY napaMeTrpamu

COCTOSIHUSA Ppa3pCKCHHOI0O ra3a

OCHOBbI TEPMOJMHAMMUMKHA

TepmonuHamuueckasi cuctema. BHyTpeHHss
SHEpPrusi TEPMOIMHAMUYECKOW CHCTEMBI M

CIIOCOOKBI €€ N3MEHEHHUS

KomuuectBo TeruoTe u padota. BHyTpeHHss
SHEPrus OAHOATOMHOI'O UEAJIIBHOIO ras3a

Bunel Tenmonepenauu: TENMIONPOBOAHOCTS,
KOHBEKLIHS, U3TydyeHHe. TermnoéMKoCTh Tena.
VinenbHas TEIIOEMKOCThL BemiecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPHU TCTUJIOTICpEaa4C

IIepBbrit 3aKOH TEPMOAUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHa
TEPMOJINHAMUKHU K M30IIPOLECCAM.

I'paduueckas nnTepnperanus paboTsl raza

TeroBeie MamuHbl. [IpUHIUIBL AEUCTBHS
TETTOBBIX MalIlIiH. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX MaIIfHaXx.
Koa¢¢pumment nonesnoro aeicteus (nanee —
KIT) TteruoBoit mammubl. ukn Kapao u
ero KIIJ{

Bropou 3aKOH TEPMOIUHAMUKH.

HeoOparuMocTh MpOIECCOB B MPUPOIE.



3.3

4.1

3.2.7

3.2.8

TeruioBpie  nBHTaTend.  DKOJOTUYECKHUE
POOJIEMBI TEIIOIHEPTETHKU
Texuuueckue yCTpOICTBa: JIBUTATENb
BHYTPEHHETO cropanus, OBITOBOM
XOJIOIMIBHUK, KOHAUIILOHED
[IpakTnueckue paboTHI. N3smepenne

YIEIBHOU TETUIOEMKOCTHU

AT'PETATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

332

333

334

335

3.3.6

3.3.7

4.1.1

ITapoo6pazoBanue " KOHJIEHC ALl
Hcnapenne u kuneHue. YaenbHas TEIIOTA
napooOpazoBaHus. 3aBUCUMOCTD

TEMIICPATYPhbl KUTICHUA OT JABJICHUS

AOCOIOTHAg M OTHOCHUTENIBbHASA BIIAXKHOCTH

Bo3ayxa. HachllieHHbINH map

TBépmoe  Teno.  Kpucrammmueckue  u
amMop¢Hbie Tena. AHM30TPOIHUS CBOWCTB
KpPHUCTAJJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTEPUAIIBI

[InaBneHne u KpuctayM3auus. YiaeiabHas
TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHuUe TerI0Boro 0agaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU

MNOJIy4YCHHUA COBPCMCHHBIX MATCpUAIOB, B

TOM 4ucIe HAaHOMAaTEPHUAJIOB, u
HAaHOTCXHOJIOI'NH
IIpakTrueckue paboThI. N3mepenue

BJIA)KHOCTHU BO3ayXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA

OnexTpuzanus Tesl. DIEKTPUYECKHUM 3apsn.
JIBa B/ 2JIEKTPUUYECKUX 3apsiI0B
[IpoBonHUKH, TUDIIEKTPUKU u

MOJIYIIPOBOJAHHUKHN



4.2

4.13
4.14

4.1.5

4.1.10

3aKoH COXpaHEHUS IEKTPUUECKOro 3apsaa
B3aumoneiictBue 3apsiaoB. 3akoH Kynona

Onexrtpuueckoe  mnose.  HanpskxéHHOCTD
EKTPUYECKOTO TOJIA. [TpuHnMn
cynepno3uivu. JluHuM — HapsHYKEHHOCTH

SJICKTPUYECKOIO IMOJIsA

PaGora cHJI 3JIEKTPOCTATUYECKOTO  IOJISL.

Ilorennuan. Pa3HOCTh NOTEHIIMAJIOB

[TpoBOAHUKH M AMANEKTPUKH B MOCTOSHHOM
ANIEKTpUYECKOM  mone. Jluanekrpuueckas

MMpOHUIACMOCTb

DNEeKTPOEMKOCTb. Konpnencarop.
ONEeKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa.

BHCPFI/H{ 3apsAKCHHOI'O KOHACHCATOpAa

TexHU4ecKkue YCTPOMCTBA:  AJIEKTPOCKOIL,
AJIEKTPOMETP, NIEKTPOCTATUYECKAs 3aIINTA,
3a3¢MJICHHE NEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED

IIpakTrueckue paboThI. N3mepenue

MEKTPOEMKOCTH KOHIEHCATOPA

[IOCTOSHHBIN JIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

4.2.1

422

423

424

4.2.5

4.2.6

CPEJIAX

Venosus CyII€CTBOBAaHUA IIOCTOSAHHOI'O
QJICKTPUYCCKOI'0 TOKa. WMcTtouHuku TOKa.

Cuna toxka. ITocTosSTHHBIN TOK
Hampsixenue. 3akon OMa 111 ygacTka 1enu

DJNEKTPUYECKOE COMPOTUBIICHUE. YAEIbHOE

COIIPOTHUBJICHUC BCIICCTBA

HOCHCHOB&TGHBHO@, napajujicjibHOC,

CMCHIAHHOC COCANMHCHUC ITPOBOJHUKOB

Pabota snexTpudeckoro Toka. 3akoH Jxoyms
— Jlenna

MOUIHOCTB IEKTPUUECKOrO TOKa



4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KVIACC

anekTpoaBmkymas cwia (manee — JC) u
BHYTPEHHEE  CONPOTUBIEHUE  HCTOYHHKA
ToKa. 3akoH Oma J1s MOJHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHEC

DNeKTpoHHasT  IPOBOJUMOCTH  TBEPIBIX
METAJJIOB.  3aBHCHUMOCTh  CONPOTHBIICHHS
METaJJIOB oT TEeMIIEpaTypHl.
CBepXIpoBOIUMOCTh

OnekTpuyeckuii Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBogHUKWY. CoOcTBeHHas u
puMecHast MIPOBOJUMOCTh
MOJyNnpoBOAHUKOB. CBOMCTBa p-n mepexona.
[TomynpoBOgHUKOBEIE TPUOOPHI

BHGKTpI/I‘le CKMH TOK B QJICKTPOJINTAX.

DNEeKTpOoIUTHYECKAS JUCCOLIALHS.
DneKTpoau3
DIEeKTPUYECKUI TOK B rasax.

CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIH
paspsia. PaznuuHbie TUIIBI CAMOCTOSTEILHOTO

paspsaa. Monunus. [lazma

TexHuueckue  yCTpoiiCcTBa:  amIepMeETp,
BOJIETMETpP, PEOCTaT, MCTOYHUKU TOKa,
AJIEKTPOHArPEBATENBHbBIE npudopHI,
IEKTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP  COIPOTHUBIIEHHS, BAaKYyMHBIN
U0, TEpPMHUCTOPbl U (OTOPE3UCTOPHI,
IIOJTyTIPOBOAHUKOBBIN 10, FalbBaHUKA

[IpakTnueckue paboTHL. N3yuenue
CMELIaHHOTO COEIMHEHNUs PE3UCTOPOB.

N3mepenne OJ[C uCTOUHMKA TOKAa U €rO
BHYTpEHHEro conpotusienus. HaOmronenue

QJICKTPOJIN3a



Kon

pa3nen

a

4.3

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S UHAYKIOUA

4.3.1

432

433

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

ITocTossHHEBIE MarHuTEl. B3anuMonaencTBue

INOCTOAHHBIX MarHuTOB

MaruutHoe mione. Bekrop MarHuTHOH
uHaykuud. Ilpunnun — cynepno3unuu.
Jlvanm marnuTHOM WHAyKIUU. KaptruhHa
JIMHUM MarHUTHOM MHAYKLUU  IOJIS

IIOCTOAHHBIX MAarHUTOB

MarHuTHoe IoJIe TMPOBOJHUKA C TOKOM.
KapTtuna nuHuil monst JIMHHOTO MPSIMOTO
MIPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumonelicTBre mpOBOAHUKOB

C TOKOM
Cuna Amnepa, e€ MOIyJIb M HallpaBlICHUE

Cuna  Jlopenma, e€ Moaylnb |
HampasiieHUe. JIBrkeHue 3apsKeHHOU
YaCTHLBI B OJHOPOJHOM MAarHUTHOM

nonie. Pabora cusl Jlopenna
SIBneHHe AEKTPOMAarHUTHON MHAYKIIUN
[ToTok BekTOpa MarHUTHOW UHTYKITHH

SONIC WHIYKIUH. 3akoH
NIEKTpOMarHuTHOW nHaykuuu dapanes
BuxpeBoe anexkrpudeckoe mnone. I/1C
MHAYKIMHA B IIPOBOAHMKE, ABIKYIIEMCS
IOCTYNaTEJIbHO B OJHOPOJHOM
MarHMTHOM I10JIE

IIpaBuno Jlenna

NHIyKTUBHOCTSD. SIBnenune

camonHaykuuu. IC caMOMHIyKIIMK



4.3.12

4.3.13

4.3.14

4.3.15

3H€pFI/I$[ MAarduMTHOIO IIOJIA KaTryliKu C

TOKOM
C‘)J’ICKTpOMaFHI/ITHOC II0JIC

TexHu4eckue yCTpOMCTBA: MOCTOSIHHBIE
MAarHurThl, SJICKTPOMArHUTHI,
ANIEKTPOJBUTATEND, YCKOPHUTENHU
QJICMCHTAPHBIX YaCTULl, HWHAYKIHWOHHAA

I1c4Yb

[TpakTuueckne  paOOTHI. N3yuenune
MarHUTHOTO TIOJIsi KAaTyIIKd C TOKOM.
HUccnenoBanne nelcTBUA IIOCTOSHHOIO
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

BHeKTpOMaFHHTHOﬁ HHAYKOWUU

KOJIEBAHUMA 1 BOJIHbI

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1

5.1

KoneOarenpuas cucrema. CBoOomHbIE
konebanusa. ['apmMoHMueckue kojaeOaHUs.
[lepuon, wactora, ammumrtyga u ¢dasa

KOJICOaHU M

IIpy>KUHHBIN MasgTHUK. MareMaTu4eCcKuii

MAasiTHHUK

YpaBHEHHE TapMOHHYECKUX KOJIEOAHUH.
Kunemarnueckoe M AMHAMUYECKOE

ONHUCaHMe KOIe0ATEIHLHOTO JIBUIKEHMS

IIpespamenue SHEPIUuu pu
rapMOHUYECKUX  KoneOaHusix.  Cpa3b
aMILIATYbI KoJ1e0aHMi UCXOIHOU
BEJIMYMHBI C aMIUIUTYy/laMU KoJieOaHUi eé
CKOpPOCTH U YCKOPEHHUS

KoneGarenbubiii  koHTYyp. CBOOOIHBIE
ANIEKTPOMAarHUTHbHIE KoJIe0aHus B
U/I€aJIbHOM  KOJIeOaTeIbHOM  KOHTYDE.

Amnanorust MCXKIAY MCXaHHUYCCKHMMU H



5.1.10

5.1.11

5.1.12

SJICKTPOMAroHuTHBIMHU KoJIeOQHUSIMU.

®opmyna TomcoHa

3akoH COXpPaHCHUS SHCPIUU B UACAJIbHOM

KOJIeOaTeIbHOM KOHTYPE

BrinyxaeHHnbie MEXaHUYECKUE
kosieOannsa. Pesomanc. PesonancHas
KpHuBasl. BeinyxneHubie

SJICKTPOMArHuTHEBIC KoJeOaHus.

[lepemennbiii  Tok. CuUHYCOUAANBHBIN

HepeMeHHLIﬁ TOK.

MorHoCTb MIEPEMEHHOTO TOKA.
AMITITUTYTHOE U JEHCTBYIOIIEE 3HaUECHUE

CHUJIbI TOKAa U HAIIPSAKCHUS

Tpaucdopmarop. [IpousBoactao,
nepenada u norpedieHne AEeKTPHUIECKOM
SHEPruu. OKOJIOTMYECKHE PUCKH MPHU
MPOU3BOJICTBE 3JICKTPUUYECKON IHEPrUH.
Kynberypa UCIIOJIb30BaHUS

AIIEKTPOAHEPIUU B MIOBCEAHEBHOW KU3HU

TexHnyeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTPOIICpCaaqd

[Tpaktuueckue pabotel. HMccnenoBanue
3aBUCHUMOCTHU MEpUOJa MaJIbIX KojaeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. HMccnenoBanue nepeMeHHOro TOKa
B e u3 IIOCJIEZIOBATENBHO
COEIMHEHHBIX KOHJEHCATOpa, KATYIIKU U

pe3ucropa

MEXAHWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

32 5.0.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuon. CkopocTtb
pacnpoCcTpaHeHUs U JJIMHA  BOJHBI

HOHGpC‘-IHBIe " IPOJOJIbHBIC BOJIHBI
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523

524

525

5.2.6

5.2.7

528

5.3.1

532

533

534

Untepdepenius u  audpakuus

MEXaHUYCCKHUX BOJH

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3Byka

ONEKTPOMarHuTHBIE  BOJHBL.  YCIIOBUSA
W3IIy4EHUs] DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, Bu v

B DJIGKTPOMarHUTHOMN BOJIHE B BaKyyMe

CBolicTBa  AJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUE, NPEIOMIICHUE, MOJIIpU3aLus,
mudpakuus, uHTephepeHuus. CKopocTb
AIIEKTPOMArHUTHBIX BOJIH

HIkana ANIEKTPOMArHUTHBIX BOJIH.
[IpyMeHeHre ANeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

[TpuHIMIBI pazuOCBsI3U U TEJIEBUICHUS.
Pannonokanus. DJeKTpOMarHuTHOE

3arpsi3HEHUE OKPYXKAIoIIeH cpenbl

TexHUYeCcKre yCTpONCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTHI, yABTPa3ByKOBas
JIMarHOCTUKAa B TEXHUKE M MEIULNUHE,
pagap, paauONpPUEMHHUK,  TEJIEBU30D,
aHTeHHa, Tenedon, CBY-neup

OIITHUKA

[IpssmMonuHENHOE pacpoOCTpaHEHUE CBETA
B OHOPOAHOM cpene. JIyd cBeTa
OtpaxkeHre CBeTa. 3aKOHbI OTPAKEHUS
ceeta. lloctpoenne wuz0o0pakeHHMii B

IIJIOCKOM 3€pKajic

[Ipenomnenue CBETa. 3aKoHbI
npenoMieHus  cBeTa.  AOCOTIOTHBIN

NI0Ka3aTellb IPEIOMIICHHS
[Tonnoe BHYTPECHHEE OTpaKEHHE.

HpeneanHﬁ YTOJI HOJIHOT'O BHYTPCHHETO

OTpakKeHUs



535

5.3.6

5.3.7

5.3.8

539

5.3.10

5.3.11

5.3.12

Hucnepcuss cBeta. CloXKHBIA CcOCTaB

Oenoro ceera. [{Ber

Cobuparoliiue M pacceuBarolIUe JUH3BI.
Tonkass nuH3a. DoOKycHOE paccTosiHME U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[TocTpoenne n300paKeHU I B
cOoOMparIIUX U PaCCEHBAIOIIMX JIMH3AX.
dopmyna TOHKOW JIMH3BI. YBEJIHYCHHUE,

JaBacMoO¢C JIMH30H

[Ipenens MPUMEHUMOCTH

TEOMETPUYECKON ONTUKHU

Untepdepenus  ceeta. KorepeHTHbIE
HCTOYHUKH. Yenosust HaOIIOAEHUS
MaKCUMYyMOB u MUHUMYMOB B
UHTEP()EPEHITMOHHON KapTHHE OT JBYX

CPIH(I)@BHBIX KOTCPCHTHBIX UCTOYHHUKOB

Hudpakmus  ceera. JudpaknmonHas
pemérka. YcioBre HAOMIONCHUS TIIaBHBIX
MaKCHMYMOB npu naJIicHUuM
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKINOHHYIO PEIIETKY

[Tonsipuzanus cBeta

TexHU4YecKkre yCTpOWCTBa: OYKH, JIyna,
¢doToanmapar, MPOEKLMOHHBINA amnmapar,
MHUKPOCKOI,  TEJECKON,  BOJIOKOHHAs
ONTUKA,  JU(PPAKUMOHHAs  pelIETKa,
HOJISIPOU]

[Tpaktueckue  pabotsl.  M3mepenue
noKa3zaress IIPEJIOMIICHUS.
HccnenoBanne CBOMCTB M300paKCHUN B

JIMH3aX. Ha6J'II-O,Z[CHI/Ie AUCIICPCHUHA CBCTA

RJIIEMEHTHI CITELIUAJIBHOM TEOPMU OTHOCUTEJIbBHOCTU

6.1

I'panuubl TPUMEHUMOCTH KJIACCUYECKOH
MEXaHUKHU. IToctynarst TEOpHUU

OTHOCHUTCIIBHOCTH. WHBAapUaHTHOCTH



7.1

7.2

MOOyJid CKOpPOCTH CBE€Ta B BaKyyMC,

MMPpUHIUIT OTHOCUTCIIBHOCTHU OuHIITEeiHA

OTHOCHUTEIBHOCTD OAHOBPEMCHHOCTH.

6.2 3amemsieHHe BpPEMEHU U COKpalleHUe
JUIMHBI
6.3 DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C SHEPrueil U UMITYJIbCOM
6.4 CBOOOJHON 4YacTUIbl. OHEpPrus MOKOs
CBOOO/IHOM YaCTHIIbI
KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOU OIITUKU

®oronbl.  Popmyna Ilnanka  cBsa3uM
7.1.1 sHepru  (GOTOHa C €ro YacTOTOH.

DHeprus 1 UMIyibe HoToHa

OTKpbITHE u HCCJIEI0BAHNE
7.1.2 dotordpdexra. OmpiTer A.I. Cronerona.

3akoHbl GoTorhdexTa

YpaBHeHUE OHUHIITENHA I
7.1.3 doroaddekra. «KpacHas  rpaHUIA»
dotordekra
7.1.4 Hasnenue cera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 (doTonaryux, COJIHEYHas Oartapes,

CBETOAMON
CTPOEHHME ATOMA

Mopnenb aroma TomcoHa. ONbITH
7.2.1 Pesepdopaa no nccnenoBaHuio CTPOCHUS

aTroMa. HnaHeTapHa;I MOACJIb aTOMa

Iloctynarer  bopa.  M3snyuenume u
norjomeHue (GOTOHOB TMpHU  MEpexone
7.2.2 aroMa C OJHOIO0 YpPOBHS JHEpPruuM Ha
npyrod. Bugsr  cnektpoB.  Crmektp

ypOBHCfI OHEPIrur atoMa BOAOPOAa



7.3

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

BonHosrle cBoiicTBa 4acTull. BoaHEI 1€
bponns. KopmyckynsipHO-BOJIHOBOM
nyanmusMm. Jludpakius SJIEKTPOHOB Ha
KpHUcTaJax

CnoHranHOe u BBIHYKJICHHOE
W3JIy4YCHHE. YCTPOWCTBO H  IPUHLIMI
paboTHI J1a3epa

TexHuueckue YCTpOMCTBA:
CIEKTPAJIbHBIN aHAINU3 (CHEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMITBIOTED
[Tpaktuueckue pabotbl. Habmionenue

JIMHENYaTOro CIICKTpa

ATOMHOE A1PO

MeTonel HaAOMIONCHHWS W PETHCTPALMH

9JICMCHTAPHBIX YaCTHUIL]

OTKpbITHE PAAUMOAKTUBHOCTU. OMbBITHI
Pezepdopna mo ompeneneHuto cocrasa
paanoakTUBHOrO wu3nyuyeHus. CBoiicTBa
anbda-, Oera-, raMmMa-u3JyqdeHHs.
BnusHue paguMoakTHBHOCTH Ha IKUBBIC

OpraHu3Mbl

OTkppITHE TPOTOHA U  HEWTPOHA.
Hyknonnas mozens siipa leiizenbepra —
WBanenxko. 3apsa sapa. MaccoBoe 4ncio

snpa. N3otomnsl

Anbda-pacmna. DNIEKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma.
["amma-uznyuenue. 3akoH

paauoaKkTUBHOIO pacnaaa

OHeprus CBA3M HYKJIOHOB B  sjpe.
SAnepubie cuibl. Jledekt Macchl sapa
Snepuble peakuuu. JlereHne M CHHTE3
anep

Snepuwsii  peakrop.  TepMosaepHbIH

cunte3. [IpoOnemMbl M NEPCIEKTUBBI



7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

AJIEPHOM HDHEPreTHKU. OKOJIOTUYECKUE
aCIIEKThI ANECPHOU SHEPTETUKHU
OnemeHTapHele  4acTulbl. OTKphITHE

IIO3UTPOHA. dyHIaMEHTaIbHBIC

B3 aHMOﬂeﬁCTBHH

TexHudyeckue yCTpOMCTBa: HO3UMETD,
KaMmepa BuibcoHa, sAEpHBIA peaxTop,

aromMHasg 6oMm0a
[TpakTrueckue paboTel. MccimemoBanue

TPCKOB HacCTHIx (HO TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3nHoro neba. Co3Besmusi, spKue
3BE3/1bI, IJIAHETHI, UX BUAMMOE JBUKECHHE
Conueuynas cucrema. llnanersl 3eMHOM
rpynnbl.  [lnaHeThI-THTaHTBI U UX
CIYTHUKH, KapJIUKOBbIE IJIaHEThl. MaJibie
tena COJIHEYHOU CUCTEMBI

Connue, ¢dotochepa u armocdepa.

ConHevHast aKTUBHOCTh

HcTtounuk 3neprun ConHua u 3B€3]1
3BE311bI, UX OCHOBHBIE XapaKTEPHCTUKU:
Mmacca, CBETUMOCTb, paauyc,

TeMIleparypa, ux B3aUMOCBS3b.

JunarpaMma «CHeKTpajbHBIA KJIacCc —

CBETHMOCTD. 3BE3 LI [JIaBHOU
IIOCJIEJ0BATEILHOCTH. 3aBHCUMOCTD
«Macca — CBETUMOCTB» JUIA 3BE3N

TIaBHOMU IOCJICAOBATCIIBHOCTH

BnyTtpennee CTpOECHHUE 3BE3.

COBpeMeHHBIe MMpEaACTaBICHUA 0
MPOUCXOKACHNN W OSBOJJIOLUHA COJ'IHIIa n

3BE311. DTanbl JKU3HU 3BE3]

Mneunsii Ilyte — Hama [anakTuka.

CnupanbHass  crpykrypa  [amaktuku,



8.8

8.9

8.10

pacnpeneneHue 3BE34, raza M IbUIM.
ITonoxxenne wu nBuxenue ConHuoa B
lanaktuke. Ilnockas u cdepuyeckas

MOJICUCTEMBI | aTakTuKU

Tunel ranaktuk. Paaguoranaktukun u
KBazapel. YEpHele ABIpEI B sAIpax
rajakTUK

Bcenennas. Pacmmpenue BcenenHoil.
3akoH XaO0Oma. PaszbOeranme ramakTHK.
Bospact u paguyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsuen
Bcenennoi». PenukToBoe u3nydyeHue
MacmrabHass  cTpykrypa BcenenHoid.
Meraranakruxka. Hepewménnsie

po0OIeMbl aCTPOHOMHHU



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

» ®uzuka. 10 ximacc. Msakumes I.4., byxosues b.b., Corcknit H.H.; nox
penakuueit [apdentreBoit H.A. AkninonepHoe oomiectBo «3narenbcTBo
«IIpocseenne»

» ®usuka. 11 xknacc. Mskumes I'41., byxosues b.b., Yapyrun B.M.; iox
penakmueit [TapdentreBoit H.A. AkninonepHoe oomiectBo «3marenbcTBo

«IIpocBenienue»

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIS

1. Coopuuk 3ama4 no ¢pusuke. 10-11 knaccel. bazoBeiit ypoBens. [laphentrera H.
A. UznarensctBo "[IpocBenienue".

2. ®usuka. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE U padoThl. 10 kimacc. Eprotkun E.

C., Eprorkuna C. I'. U3garensctBo "IIpocBemenue".

3. ®usuka. CaMocTosiTeNbHBIE U KOHTpOJbHBIE padboThl. 11 knace. Eptotkun E.C.,
Eprorkuna C.I. U3narensctBo "lIpocBemenne".

4. ®duzuka. 10 xkinacc. bazoBbiii 1 yrinyOnéHusiil ypoBuu. [loypounsie pa3paboTKH.
Caypos 0. A. UznarensctBo "[IpocBenienue".

5. ®usuka. 11 knacc. [loypounsie pazpabotku. basossiii yposenb. Caypos 0. A.

NznarensctBo "IIpocBemenue.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

1. Poccutiickast anextponnas mkoia: https://resh.edu.ru/subject/28/

2. Enunas xonnekius nu@poBbIx 00pa3oBaTelibHBIX PECYPCOB:
http://school-collection.edu.ru/collection/?interface=themcol#56505

3. Poccuiickuii yueOHUK:
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-tfizika/

4. ®usuka.py: https://www.fizika.ru/

5. Konmnemx.py: https://college.ru/fizika/index.html

6. @enepanpHas 3a04Hasi GU3UKO-TEXHUUECKAS 1IKOIA pU MOCKOBCKOM
bu3uKO-TeXHUUECKOM UHCTUTYTE: http://www.school.mipt.ru/

7. Mos mikona: https://myschool.edu.ru/






