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IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YPOBHS Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOXEHUN M TPEOOBAHHI K pe3ylbTaram
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON MTporpammbl, npencrabieHHbIX B OI'OC
COO, a Ttakxke c yudérom denepalbHOl pabodeil mporpamMmbl BOCHUTAHUSA U
KOHLIENIIMKM TpenojaBaHus ydeOHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
Opra”u3anusx Poccniickoin denepanuu, pean3yoINnX OCHOBHBIE
oOpa3oBarebHbIE TPOTPAMMBI.

Conepxanue mnporpaMMbl 10 (U3MKE HampaBiIeHO Ha (opMHUpoBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOyyatomuxcss 10-11 xmaccoB npu
o0ydeHun ux (pusuke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JEATEIIbHOCTHOTO
nonaxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pE3yJibTaTaMm
o0yueHHs, a TaKKe YUYHUTHIBAET HEOOXOAMMOCThH peaJUu3alUh MEXIPEIMETHBIX
CBsA3€ll (UBMKM C €CTEeCTBEHHO-HAayYHbIMM YYEOHbIMU TIpenMeTramu. B Heil
OTIPENIETISIIOTCS. OCHOBHBIC LIENH 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 (PU3KMKHK Ha 0a30BOM YpOBHE, B

TOM YHCJIE MPEAMETHBIE PE3YABTAThI IO rofamM o0y4YeHus;

e cozepxaHue yueOHoro npeamera « Pu3znka» Mo rogaM oOyUyeHHs.

du3nka kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KaueCcTBE y4eOHOIo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpyxatonieM mupe. LIkoapHBIN Kypc (GU3MKH — CUCTEMOOOPA3YIOIIHIA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (hPU3MUECKHE 3aKOHbI
JexaT B OCHOBE TMPOIIECCOB U SBIICHHH, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzmyeckort reorpadueir U acTpoHoMmMuel. Vcmonb3oBaHWE U aKTUBHOE
npuMeHeHHue  (U3MYECKHX 3HAHUM  ONpenensieT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYYEHHUsI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU WU APYTHX.
N3yyenne  ¢u3ukun  BHOCUT  OCHOBHOM  BKJIag B (opmMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydaroumxcs, B (OpPMHpPOBAHUE YMEHHM
OPUMEHSATh HAy4YHbId METOJ| MO3HaHWS MPU BBINOJHEHUH UMHU Y4eOHBIX
UCCIIEOBAHUN.

B ocHoBy kypca Qu3uMku 11 YpOBHS 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
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

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

Hoes eymanumapuzayuu. EE peanuzanus mpearnonaraeT HCHOIb30BaHUE
T'YMaHUTAPHOTO TMOTEeHIMANa (HU3UIECKOM HAYKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTHeM OOIIECTBa, a TaKXe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MPpoOIeMamu.

Hoess npuxnaounoti Hanpasnennocmu. Kypc ¢dusukum mpeamnoiaraet
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYCCKHX M TEXHOJOTHUYECKUX MPUITIOKEHUHN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TOCPEACTBOM BBEICHUS DJIEMEHTOB
CONIEP)KAaHMsSI, TOCBSIIEHHBIX HKOJOTUYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHUM, a TakkKe OOCYXIACHUS
po0JIeM parmoOHAIBHOTO MTPUPOIOIIOIB30BAHUS M YKOJIOTHIECKON O€30MaCHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPETHETO OOIIETo
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
MaTepHaIbHO-TEXHIYECKOMY 00€CTIeYeHHUIO YIeOHOTO Mporiecca 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 J1aboparopHOe 0OOPYAOBAHUE JIJISl BHIIIOJHEHHUS YKa3aHHBIX B
porpaMme 1o (pU3HMKe YUYEHHUICCKHX MPAKTUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemMoHCTpalioHHOEe  00OopynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTAaTOYHOCTH W 00ecrleynBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMme Mo (U3UKE KIIOUEBBIX JEMOHCTpALMM JUIs
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. Temarnueckue KOMILJICKTHI
7a00paTOpHOTO0 O0OpPY/IOBaHMS JOJAKHBI OBITH TMOCTPOCHHI 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 JI0KA3aTebCTB;

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

JlocTxeHre 3TUX Iesield 00ecTedrBaeTCsl peuIeHHeM CIEeIyIOMMUX 33134 B

nporecce u3yueHus Kypca Gu3MKU Ha ypOBHE CPEAHEro o01Iero 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 rena.

Tpenune. Bunbl TpeHus (MOKos, CKONbXeHus1, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHUs! CKONbXEHUSI U cuia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUS TIPY JIBUKEHUM Tejla B )KUJIKOCTHU WJIU rase.

[ToctynarenpHO€E U BpalllaTelbHOE IBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHTENBHO OCH BpameHud. llnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TENA.

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

Llemoncmpayuu

SIBieHre nHEpIUH.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U AJCHUU.

CpaBHEeHUE CUII TPEHUS MMOKOS, KAUCHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Tesia. BUabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBmxenus Opycka mo HaKJIOHHOM IIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYKUHE U
pe3rHOBOM o0paslie, OT Ux AedopMallvu.

HccnenoBanue yciOBUKM PaBHOBECUS TBEPAOTO TeEa, HMEKOUIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cCOXpaHeHUs 6 MEXAHUKE

Nmnynbe marepuaibHOM TOUYKHM (Tela), CUCTEMBI MaTEPHAIbHBIX TOUEK.
NmnynbC cuiibl U M3MEHEHUE MMITYJIbCA Tejla. 3aKOH COXPaHCHUS UMITYJIbCA.
PeakTuBHOE IBM)KCHHUE.

Paborta cunbl. MOITHOCTD CHIIBI.

Kunernueckass sHeprusi MarepualbHONW TOUkH. Teopema 00 H3MEHEHUU
KMHETUYECKON IHEPTHH.

[ToreHimanpHas SHEprus. [TorenimanpHas SHEprus yIIpyTO
neopMupoBaHHOM  TIpy>KuHBL.  [loTeHUManbHass  2HeEprust Tejla  BOMU3HU
MMOBEPXHOCTHU 3EMJIH.

[TorennumanbHbie U HENOTCHUWAJIbHBIE  CHUJIBIL. CBs3p  paboThl
HEMOTEHUHUAJIBHBIX CHJI C W3MEHEHUEM MEXaHWYECKOW JIHEPTHM CHUCTEMBI TeEIl.
3aKOH COXPAHEHHUSI MEXaHUYECKON IHEPTHUH.

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 MPAKTHUUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OITOBON XONOIUILHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

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

N3meHenune BHyTpeHHEH dHEPIruM (TeMIlepaTyphbl) Teja Mpu TeIuIonepeaaye.

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.

VYpaBHeHue TemI0BOro OanaHca.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIIOTMH MOJIYYEHUs COBPEMEHHBIX MAaTE€pPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MApOB.

Kunenue npu noHU>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEpPEHHUSI BIIAKHOCTH.

HaGnronenue HarpeBanust  IiiaBJIeHUsI 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

HccnenoBanrue mnapamMeTpoB KoJIeOATeNbHOW CHUCTEMBbI (TIPYKUHHBIA WM
MaTeMaTH4eCKUi 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,
3JEKTPOJABUIATENIb, WUHAYKIIMOHHAS TN€4b, pagap, PAAUONPUEMHUK, TEIECBU30D,
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 UHTETPUPOBATH 3HAHUS U3 PA3HBIX YYEOHBIX MPEIMETOB;

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-HCCIIEOBATEIbCKOH M IMPOEKTHOM
JESTELHOCTH C KCIIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOMCTB U JIaOOPAaTOPHOTO
000pynoBaHU;

pemiatb pacy€THblE 3aJaud C SIBHO 33JaHHOM (U3WYECKON MOJENblo,
UCTIONB3ys (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJU3a 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
bu3nYecKue SABICHUS,

UCTOJb30BaTh  MpPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJOTUM JUISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U MPEJCTaBICHUS y4eOHON M HAy4YHO-NONYJISPHOW MH(OpMAIUU, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOTydaeMyto HHPOpMAIIHIO;

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

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX 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
JUtst o0ecriedeHus: 0e30MacHOCTH NP O0pallleHUH ¢ NpUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBAMH, JJII COXPAHEHUsS 340POBbS U COONIIOAEHUS HOPM SKOJOTMYECKOTO
MTOBEJCHUS B OKPYXKAIOIIEH CpPEJIE;

paboTarb B TIpynne C BBIIOJIHEHUEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBaTh padoOTy TPYMIbl, PAIMOHAIBHO pACHPEAENsITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJICKBaTHO OLEHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

HanmeHoBaHue pa3ies10B U TeM

KoaundecTrBo yacos

JIeKTPOHHBIE (HH(POBHIE)

Ne i/ Kontpouabsnbie | IlpakTuueckun
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThbI e pabdoTbI

Pazgen 1. DU3UKA U METO/IbI HAYUHOI'O 1IO3HAHUA
1.1 ®u3uka ¥ METOABI HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/AVIAWVNQOQ

Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka https://m.edsoo.ru/RMIL6BX3PU
2.3 3aKOHBI COXpPAHEHUS! B MEXAHHUKE 1 1 https://m.edsoo.ru/S6NRCXHAT

Hroro no pazneny 18

Pazgen 3. MOJIEKVJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBEI MOJIeKYHSIpHO—KI/IHeTI/I‘IeCKOI\/'I

3.1 9 1 https://m.edsoo.rt/HRGVENOPE
TEOpUHU
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 https://m.edsoo.ru/HK6KT 6RS9
A .
33 FPETATHHE COCTOTHHA BefllecTa 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE EPEXOABI
Hroro no pasneny 24
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DNeKTpoCTaTHKa 10 1 1 https://m.edsoo.ru/LSRP720QLI
4.2 [TocTOAHHBIN 3IEKTPUYECKUH TOK. 12 1 1 https://m.edsoo.rt/GEWTDOXWW
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11 KUIACC

KosmmuecTBo yacos
HaumeHoBaHue pa3aenoB U TeM JJieKTpOHHbIE (HU(PpOBbIE)
Ne i/ Kontpoabubie | IlpakTtuuecku
NMPorpamMmsl Bcero o0pa3oBare/ibHbIE PecypChl
padoThI e padoTbI
Paznen 1. JJIEKTPOAUHAMUKA
M .0
1.1 ATHHTHOC NONE. HICKTpoMartiiTHad 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHITYKITHS
Nroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4eCcKUe 1 AIEKTPOMarHUTHBIE
2.1 9 1 https://m.edsoo.ru/3TLNOQKPG6
KoNeOaHUs
5 MexaHu4ecKue 1 AIEKTPOMAarHUTHBIE 5 | httos/fm T .
BOJIHBI
2.3 Orntuka 10 3 https://m rw/TUPOTURXM
Hroro no pasneny 24
Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OcHOBBI crielIuanbHON TEOPUHN 4 1 A o/ AGLICOVDK?
OTHOCHUTEIILHOCTHU
Wroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DneMEeHThbl KBaHTOBOI ONTUKHU https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue atoma https:/m HSBEAOOEA
4.3 ATOMHOE A1p0 https:/m ruw/97MCIDZX
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Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

5.1 DNEeMEHThI aCTPOHOMHH M aCTPODU3UKH 7 https://m.edsoo.ru/3EODOK XI19
Hroro no paszneny 7
Pa3gen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroiiiee MOBTOPEHUE 4 https://m.edsoo0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68
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TEMATUYECKOE IIJIAHUPOBAHMUE'

10 KJIACC

No Hamveroasme OcCHOBHbIE BUIbI JICATEIIBHOCTH

o/ DPa3/IEeNoB 1 TEM [IporpammHoOe conepkaHue 0By aromuxes

- y4eOHOTro npeaMera

Pazgen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA
1.1 | ®usnka u MeToIbI 2 du3uka — HayKa O IPUPOLIE. N3yyenune Hay4dHbIX (AMIIUPUYECKHUX
HAy4YHOTO IMO3HAHUS HayuHble MeTOIbI MO3HAHUS U TEOPETUYECKHUX) METOAOB IMO3HAHUS
OKPY’KarOIIET0 MUpAa. OKPY’KaIOIIErO MUPA.
Posb sxcriepumMeHTa u Teopun OO6cy>x1eHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TIO3HAHUS IPUPOJIBI. (¢u3nIeCKUX 3aKOHOB U TEOPUH.
OKCIepUMEHT B (pu3uKe. Pa6ota B rpymnme no moaroToBke 35
MogenupoBanue GU3NUIECKUX KOPOTKHX COOOIIEHUI O pOJId U MECTE
ABJICHUI U nipoueccoB. HayuHble (U3HKHM B HAyKe U B IPAKTUYECKON
runore3bl. PU3nyecKue 3aKOHbI NEATEIIbHOCTH JIFOJIEH.
U Teopuu. I'paHuLIBl IPUMEHUMOCTH | J[eMOHCTpaIys aHaIOTOBBIX
¢uznyeckux 3akoHOB. [IpuHiun U [IUPPOBBIX
COOTBETCTBHSI. U3MEPUTENBHBIX
Ponb u Mmecto Qpusuku npruOOPOB, KOMIIBIOTEPHBIX JATYUKOB.
B )OPMUPOBAHUN COBPEMEHHOT OcBoeHre OCHOBHBIX TPUEMOB pabOThI
HAYTHOH KAPTHHBI MUDA, ¢ uudpoBoit 1aboparopueit mo Guznke
B [IPAKTUYECKOM 1€ATEILHOCTU
JOAEH
Hroro no pazaeny 2




! TIpu paspaboTke paboyeii MPOrpaMMBbl B TEMATHIECKOM TUIAHUPOBAHUH JI0JDKHBI OBITH YUTEHBI BO3MOKHOCTH UCTIONB30BAHMs JIEKTPOHHBIX (H(PPOBBIX)
00pa30BaTeNIbHBIX PECYPCOB, ABISIOIINXCS YIeOHO-METONNUECKIMU MaTepualaMu, COiepkKaHie KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa3oBaHHN.
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Pa3gea 2. Mexanuka

2.1

Kunemaruka

MexaHn4ecKoe IBUKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nemwxkeHnsa. Cucrema orcyera.
Tpaekropusi.

[Tepemenienne, CKOPOCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh )
1 YCKOPEHHE MaTepUAIbHON TOUKH,
UX TIPOCKIIUHA HA OCU CUCTEMBI
koopauHar. CiioxxeHue
MEPEMEIICHUM U CIIOKCHUE
CKOPOCTEHU.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
['paduku 3aBUCUMOCTH KOOPIHUHAT,
CKOPOCTH, YCKOPEHHS, ITyTU

Y TIEpEMEILICHNS MaTEpUATbHOMN
TOYKHU OT BPEMEHHU.

CBobosHOe naseHue. YCKopeHue
cBOOOIHOTIO MaIEHUS.
KpuBonuHeliHoe qBUKEHUE.
JIBr>keHME MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IMOCTOSIHHOM

10 MOZYJIIO CKOPOCTBIO. YITI0Bas
CKOPOCTb, JIMHEIHAsI CKOPOCT.
[Tepuon u yactota oOparieHus.

L{enTpOocTpeMuTENBHOE
ycKopeHHe. TeXHUuIeCcKue

[IpoBeneHne sKCiepruMEHTA: U3yUYECHHE
HEPAaBHOMEPHOTI'O JBUKEHHUS C LIENBIO
OIPENEIICHNS] MTHOBEHHOM CKOPOCTH;
UCCIIEA0BAHUE COOTHOILLECHUS MEXIY
MyTSMH, TPONJEHHBIMHU TEJIOM

3a MOCJIEI0BATEIIbHBIEC PABHBIC
IPOMEKYTKH BPEMEHU

IIPH PABHOYCKOPEHHOM JBUKEHUH

C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
W3yYCHHE JIBIKCHUS MIApPHKa B BI3KOU
XKUIKOCTH, H3yUEHUE JIBMKCHUS Tela,
OpOIIEHHOTO TOPU30HTAJIBHO.
OObscHenue OCHOBHBIX
NPUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETP,
HEMHbIE

Y pEeMEHHbIC TIepeIavyy JIBHKCHUS,

U YCIIOBUM X 0€30MacHOTO
UCIIOJIb30BAHMS B TIOBCETHEBHOM
KU3HH.

Pemmenue pacueTHbIX 3a71a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJIEIIbIO

C MCTIOJIb30BaHUEM OCHOBHBIX (pOpMyI
KHHEMAaTHKH.

[Toctpoenue u aHaIu3
rpadukoB 3aBUCUMOCTEHN
KMHEMATUYECKUX BEJIIMYUH OT




YCTpOKCTBA

BpEMEHU
JUTsl pPABHOMEPHOTO
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U IPAKTUYECKOE MPUMEHEHUE:
CIUJOMETP, IBUIKEHHE CHAPSOB,
LEIHbIE U PEMEHHBIE TIepeaun

U paBHOYCKOPEHHOTO MPSMOIUHEHHOTO
JIBHKEHUS.

Pacno3naBanue ¢pu3nyeckux siBICHUN
B y4€OHBIX ONBITAX U OKPYXkKaroLen
KU3HU: PABHOMEPHOE

U PaBHOYCKOPEHHOE MPAMOINHENHOE
JIBWKEHUE, CBOOOIHOE TIAaJICHUE Tell,
JBUKEHUE IO OKPY’KHOCTH.

Onucanue MEXaHUYECKOTO JBUKEHUS
C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: KOOPJIMHATA, MYTh,
nepeMeIIeHne, CKOpoCTh, yCKOPEHUE.
PaGota B rpymnmnax npu riaHdpOBaHUH,
IIPOBEJICHUU U UHTEPIIPETALNN
pE3yJbTaTOB ONBITOB U aHAIM3E 38
JOTIOJTHUTENIBHBIX HCTOYHHUKOB
uH(OPMAIINH 110 TEME

2.2

JlnHamuka

[IpyHIMI OTHOCUTENBHOCTH
I"anunes. IlepBbii 3akoH HproToHa.
HMHepunaibHble CUCTEMBI OTCUYETA.
Macca rema. Cuna. [Ipunnun
CyIeprno3uiuu cuil. Bropou 3akoH

HproTona niis MarepruanbHON TOYKHU.

Tperuit 3akoH HproToHa

JUTSL MaTepuaIbHbIX TOYEK.
3aKOH BCEMHPHOTI'O TSTOTEHHUS.
Cuna tsxectu. [lepBas
KOCMHUYECKast CKOPOCTb.

CpaBHeHHE Macc B3aMMOJIEUCTBYOIINX
TEJL.

N3y4yeHune 3aBUCUMOCTH CHJIBI
yHOpYyrocTu ot aedopMalui; CpaBHEHUE
CWJI TPEHUS MTOKOSA, KAYEHUS

U CKOJIbKCHHS.

OOBbsicHEeHUE HEBECOMOCTH.
[IpoBeneHne dKCIEpUMEHTA:
UCCJIEIOBAaHUE 3aBUCUMOCTH CHJI
yHPYTrOCTH, BOZHUKAKOUIUX




B IIPYKUHE U PE3UNHOBOM 00pa3Ile,
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Cwuita ynipyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buasl Tpenus (okos,
CKOJIb)KCHHSI, KAUCHUSI).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUsI CKOJIbXKEHUSI ¥ CHITa
Tpenust nokos. Koaddumment
Tpenusi. Cuia CONPOTUBIICHUS
P ABWKEHUU TeJ1a B )KUJIKOCTH
WJIU Tas3e.

[ToctynarenpHOE U BpalaTeabHOE
JBYKEHUE aOCOITIOTHO TBEPAOTO
Tena.

MOMEHT CHIIBI OTHOCHUTEIBHO OCH
BpameHus. [linedo cubl. YenoBus
paBHOBECHS TBEPJIOTO TENA.
TexHu4YeCcKne yCTpoucTBa

Y MIPAKTUYECKOE MPUMEHEHHUE:
MOJAIIUITHUKH, TBU)KECHUE
MCKYCCTBEHHBIX CITyTHUKOB

oT ux aedopmanuu; U3y4eHue
JBIDKCHHS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH; UCCIIEOBAHUE YCIIOBUHI
paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO
OCh BpalICHHUS.

OObsgcHeHrEe 0COOEHHOCTEMN
PaBHOMEPHOI'O ¥ pAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKECHUS,
CBOOOIHOTO MaJCHUS TEJI, TBHKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroTona, 3akoHa BCEMUPHOTO
taroreHus1. OObSICHEHHE OCHOBHBIX
IIPUHIIUIIOB JICUCTBUS TTOAUIAITHUKOB U
UX MTPAKTUYECKOTO MPUMEHEHHS.
OObsicHeHHE IBMYKEHUST UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacueTHbIX 3a7a4 C SIBHO
3a1aHHOM (HU3UYECKON MOJIEIIbIO

C MCIOJb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopMysT TMHAMUKH.

Pacno3naBanue ¢pusndeckux siBJICHUN
B YYEOHBIX ONBITAX M OKPYKAIOIICH
YKU3HU: MHEPLINS, B3aUMOJICUCTBUE
Te.

AHanu3 GpU3NYECKUX MPOIIECCOB

U SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMUPHOIO
tsirorenust, 1, 11 v 111 3akonbl HbroTOHA,
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IMPUHOUIT CYTICPIIOZUITUHN CUJT, IIPUHIIUII
PAaBHOIIPABHOCTHU MHCPIUAJIbHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

NmMnynbsc MaTepuaibHON TOYKH
(Tena), cucTeMBbl MaTepUATTbHBIX

TouyeK. VIMITyJIbC CUJIBI ¥ U3MEHEHUE
MMITYJIbCA Te€Na. 3aKOH COXPAaHECHUS
UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabora cwibl. MOITHOCTE CHJIBI.
Kunernueckas sHEprus

MarepualibHOM TOYKHU. Teopema
00 U3MEHEHUH KUHETUIECCKOU
SHEPIUU.

ITorennmanbHas SHEPrusl.

[ToTeHnmanbHas S3HEPrus ynpyro
nehopMUPOBaHHOMN NPY>KUHBI.
[TorenmaneHas SHEprus Tena
BOJIM3HM MOBEPXHOCTH 3E€MJIH.
IloTeHnManbHBIE U
HEMOTEHIHAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHIIMAIBHBIX CUIT
C U3MEHEHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH
COXPAaHEHMSI MEXaHUYECKOU
DHEPIUH.

VYipyrue u Heynpyrue

[IpoBeneHue F3KCIEPUMEHTA: U3YUEHHE
a0COJIFOTHO HEYIIPYTOTo yaapa

C IMTOMOULIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIICIOBAHNEC
CBSI31 Pa0OTHI CHUJIBI C U3MEHCHHEM
MEXaHMYECKOW SHEPTHUM TEa

Ha NMPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

O1eHka aOCOMIOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEH U3MepEeHU (HU3NIECKUX
BEJIMYHH. 40
Pemienue pacueTHbIX 3aj71a4 C SIBHO
3a1aHHOM (U3UYECKON MOJIEIIbIO

C MCHOJb30BAaHUEM OCHOBHBIX 3aKOHOB
U HopMyJ1 TMHAMUKHU U 3aKOHOB
COXpAHEHHUS.

Pemenne kaueCTBEHHBIX 3aa4

C OIMOPOil Ha N3yYEHHBIE B pa3zele
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SIBIICHUS.

Onucanne MEXaHUYEeCKOTO JIBUKEHUS

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: UMITYJIbC TeJa, KHHETUYECKasl
DHEPTHs, MOTCHIIMAIbHAS] DHEPTHS,




CTOJIKHOBCHHMSI.
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TexHu4ueckue yCcTponucTBa

u MIPAKTUYECKOE
MIpUMEHEHUE: BOJIOMET,
KOTIep, IPYKUHHBIN MMUCTOJIET,
JBIKEHUE PAKET

MeXaHHJecKas paboTa, MeXaHUIeCKast
MOTITHOCTb.
AHanu3 Qu3nYecKux MpoIeccon

1 SBJICHUM C MCITOJIb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON PHEPTruu,
3aKOHA COXPaHEHUs UMITYJIbCA.
OObsicCHEeHHE OCHOBHBIX IPUHITUIIOB
JEeUCTBUS U TPAKTUUECKOTO
MPUMEHEHUS] TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: BOJIOMET, KOTED,
MPY>KUHHBINA MUCTOJIET.

OObsiCHEHHE IBIKEHUS PAKET C
OTIOpOM Ha W3YUYEHHbIE (PU3UUECKUE
BCJIMYMHBI ¥ 3aKOHBI MEXaHUKH. 49
Hcnonw3oBaHue npu NOJArOTOBKE
COOOIIEHUI O TPUMEHEHUHN 3aKOHOB
MEXaHUKU COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTUIA

JUISl TIOMCKA, CTPYKTYPHUPOBaHHS,
UHTEPNPETALNH U TIPEIACTABICHUS
uH(popManuu, KPUTHIECKUN aHaAN3
nojrydaeMoin uHdopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HCCIIEI0OBAaHUM 3aBUCUMOCTEH
(bU3UYCCKUX BEIMYHH, IIPOBEPKa
IIPEJI0KECHHBIX THIIOTE3

Hroro no pazneny

18
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Pasnen 3. MosiekyJisipHasi (pU3NKa M TEPMOAUHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU

9

OCHOBHBIE MOJOKECHUS
MOJIEKYJISIPHO-KUHETUYE CKOU

TEOPHUH U UX ONBITHOE OOOCHOBAHUE.

bpoyHOBCKOE IBUKEHHUE.
Huddysus. Xapakrep ABUKECHUS
Y B3aMMOJICICTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3os,
YKUJIKOCTEU U TBEPJIbIX TEIl U
0OBsICHEHUE CBOMCTB BELIECTBA

Ha OCHOBE 3TUX Mojenen. Macca
1 pasmepsl Mosekyil. KonnuectBo
BemlecTBa. [locrositnHas ABoraapo.
TemioBoe paBHOBECHE.
Temneparypa u ee u3MepeHue.
[ITkama remneparyp Llenbcusi.
Mogens ujeajJbHOTo rasa.
OcHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYE CKON
TEOPUU UIECATBHOIO ra3a.
AOGcomroTHas TeMIieparypa Kak Mepa
CpEIHEN KHHETUYECKOW SHEPTUU
TEIUIOBOTO JBM>KCHUS YACTHII rasa.
[ITkana remneparyp KenbBuHa.
['a30BbI€ 3aKOHBI. YpaBHEHHUE
MenneneeBa—KitanerpoHa.

3akoH [ansroHa. M3omporeccsl

[IpoBenenue sxcriepuMeHTa:
OIpPEJICIICHHE MACChI BO3AyXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEepeHni 00beMa KOMHATBI, JaBJICHUS
U TEMIIEPATYPbI BO3AyXa B HEWl;
UCCIIEA0BAHUE 3aBUCUMOCTH MEXKIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOIO
rasa.

OreHka aOCOIIOTHBIX U OTHOCUTENIBHBIX
NOTPEIIHOCTEN U3MEpEeHN (PU3NUECKUX
BEJIMYMH.

OOBbsicHeHNEe OCHOBHBIX MPUHIUIIOB
JICUCTBHI TEPMOMETpPA 1 0apoMeTpg, ,

U yCIIOBUM X 0€30MacHOro
UCIIOJIb30BAHMSI B TIOBCETHEBHOM
AKU3HH.

Pacnio3naBanmue GpuznuecKux siBICHHM

B y4€OHBIX ONBITAX U OKPYKaroLen
KU3HU: TudPy3us, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TerIoBbIX SBJICHUN

C MCTIOJIb30BaHUEM (DH3HUECKHIX
BEJIMYMH: JIaBJICHUE r'a3a, TEMIIEPATYpa,
CpEIHssI KHHETUYECKasl SHEPTUs
XA0TUYECKOTO IBUKEHUS MOJIEKYII,
CpelIHEKBaJApaTUYHasi CKOPOCTh
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B UJICAJIbHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpencrapieHue
M30IPOLIECCOB: U30TEpMa, N30X0pa,
n3o0apa.

TexHnueckne ycTponucTaa

U TIPAKTUIECKOE MPUMEHEHHE:
TepMOMETp, OapomeTp

MOJIEKYIL.

AHanmm3 GU3NYECKUX MPOIIECCOB

U SIBJI€HUM ¢ ucnojb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBA3U CPEIHEN
KMHETUYECKON SHEPTUM TEIJIOBOTO
JBIDKCHHS MOJICKYJI C a0COIFOTHOM
TeMIIEPaTypOu.

Pemenue pacueTHsIX 3a7a4 C SIBHO
3a1aHHOM (hU3UICCKON MOJIEIIBIO
C UCIIOJIb30BAaHUEM OCHOBHBIX

nonoxkennit MKT, 3akoHoB 1 popmyn
MOJIEKYJIAPHOUN (PUBHKHU.

Pabota B rpymmax npu riiaHApOBaHNH,
IPOBEJICHNY U MHTEPIIPETAIIUN
PE3YIBTAaTOB ONBITOB U aHATTN3E
JIOTIOTHUTEIIbHBIX HCTOYHUKOB
nHGbOPMAIUH IO TEME

3.2

OCHOBBI

TCPMOOANHAMUKN

10

TepMonnHaMu4eckas CUCTEMA.

BuyTpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI

M CIIOCOOBI €€ N3MEHEHMUS.
KonmdaecTBo TemIoThH U padora.
BHyTpeHHSsIs SHEeprusi 0IHOATOMHOTO
HUaeaabHOro ra3za. Buabsl
TeIJIONepeayu: TeIIONPOBOHOCTb,
KOHBEKIIUS, U3JIyYeHUe. YielbHas

[IpoBeneHne SKCIIEPUMEHTA: UBMEPEHUE
YIEIBHOU TEIJIOEMKOCTH BEIIECTBA.
OreHka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEeH U3MepeHui (HU3NIECKUX
BEJINYUH.

N3yuenne mojesneit mapoBoil TypOUHBI,
JBUraTessl BHYTPEHHETO CTOpaHus,
PEaKTUBHOIO JIBUTATEJIS.

OObscHEeHNEe PUHIIUIIOB JEHCTBUS

U YCIIOBUH 0€30TMacHOTO UCIIOJIb30BAHUS




TCIIJIOCMKOCTL BCIICCTBA.
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KonnyecTBO TEIIOTHI

MIpY TeIUIonepeaaye.
ITonstne 06 agnabaTHOM
npouecce. [lepBblii

3aKOH TEPMOJUHAMUKH.
IIprumeHeHue nepBoro 3aKoHa

TEPMOJIMHAMUKH K U30IPOLIECCaM.
['paduueckas narepnperarus
paboTHI Ta3a.

BTOpoi1 3aK0H TEPMOJINHAMUKH.
Heob6parumocTh

MPOLIECCOB B MPUPOJIE.
TermoBsie MamuHbL. [IpuHIUIIBI
JIEWCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanus

SHEPIUH B TEIJIOBBIX

MalllMHAX.

KoaddurmeHt nonesHoro nencTBus

TETJIOBOW MAILIUHBL.

[ukn Kapuo u ero kosdduireHt
MIOJIE3HOTO JCUCTBUSL.
DKoJIorHYecKue mpooIeMbl
TEIUIO3HEPTETUKH.

TexHu4ueCcKue yCcTporucTBa

Y IIPAKTUYECKOE NPUMEHEHHUE:
JIBUTaTeIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBHUK,

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIUIIbHHUKA, KOHTUITHOHEPA.
OnucaHue CBOKCTB TeJ U TEIIJIOBBIX
SBJICHUH C UCIIOJIb30BaHUEM
(u3HUECKUX BEJIMYMH: JaBJICHHUE rasa,
TEeMIepaTypa, KOTUIECTBO TETUIOTHI,
BHYTPEHHSIS1 SHEeprusi, paboTa rasa.
Pemenne pacueTHBIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UYECKON MOJIEIIbIO

C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 hopMyIT MOJIEKYIIIPHOUN (PUBUKHU

¥ TEPMOAMHAMHUKH.

Perenne kauecTBEeHHBIX 3a/1a4

C OTOpOil Ha M3yYEHHBIE B pa3zeiie 4
«MonexynspHas puzrka

¥ TEPMOJMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUYECKUE
SIBJICHHSL.

PaGora B rpynmax npu ananuse
JIOTIOJTHUTENIBHBIX UCTOYHUKOB
UHPOPMAITIH 110 TEME




KOHJIULIMOHED
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3.3

ArperarHbie
COCTOSTHHUS
BemiecTBa. @a3oBbie
epeXo/ibl

[TapooOpa3zoBaHue U KOHACHCAIIHS.
Hcnapenue u KAIeHue.
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
BIIAXKHOCTb BO3ayxa. HackIeHHbIM
nap. YiaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb

TEMIICPATYPbI KUIICHUA OT JaBJICHUS.

TBepnoe Teno.
Kpucrammueckue u amopdHbie
Tena. AHU30TPOIUS CBOMCTB
KpucrauioB. JKunkue
Kpuctaiuibl. COBpEMEHHbBIE
Marepuainsl. [L1aBnexnue

Y KpUCTAJUIA3ALMA. YIeIbHAs
TerioTa iaBiaeHus. Cyonumarusi.
VYpaBHeHHE TerI0BOro OaaHca.
TexHU4EeCKHEe yCTpOUCTBA

Y MPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJTy4YEeHUSA

COBPEMEHHBIX

MAaTe€pUaoB, B TOM YHUCIIE
HaHOMAaTEepUaoB,

1 HAaHOTEXHOJIOTUH

[IpoBeneHne SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHTEJIbHOM BJIAYKHOCTH BO3yXa.
OrnieHka a0COIOTHBIX U OTHOCHTEIHLHBIX
NOTPEIIHOCTEH U3MepEeHUi (PU3NIECKUX
BEJIMYHH.

N3yueHne cBOICTB HACHIIIEHHBIX
apoB, CIIOCOOOB N3MEPEHHUS
BJIQXKHOCTH.

HaGnronenue kuneHus

IpU TOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U IUJIABJICHUS
KPHUCTAJJINYECKOTO BEIIECTRA.
OObsicHeHHE MPUHITUIIOB JECHCTBUS

U yCJIOBHI 0€3011aCHOTO MCITOIb30BaHMS
B IIOBCEJIHEBHOM JKU3HU FHFpOMGTpiE
MICUXPOMETPA, KaJIOPUMETpA.
N3ydenne TEXHOIOTUH MOTy4YeHUs
COBPEMEHHBIX MAaTepUAJIOB, B TOM YHUCJIC
HaHOMAaTepPHUaJOB.

Pemienue pacueTHbIX 3aj1a4 C SIBHO
3a1aHHOM (hU3UYECKON MOJIEIIbIO

C UCMOJIb30BAHUEM YPABHEHHUS
TEIJIOBOIo OajaHca.

Pemenune kaueCTBEHHBIX 3a4a4

C OIIOPOM Ha M3YUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U PU3NYECKUE
SABJICHUSA 110 TEME.




Pacno3naBanue ¢pusndeckux siBICHUN
B y4€OHBIX ONBITAX U OKPYKarouen
KU3HU: epopmariust TBEPIbIX Te,
HarpeBaHUEe U OXJIAXKJEHUE Tel,
WU3MEHEHNE arperaTHbIX COCTOSTHUI
BEILIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U ()OPMYJT MOJIEKYJISIPHOMN
Gu3uKy.

Hcnons3oBanue nHpOpMamOHHBIX
TEXHOJIOTHM JIJIsI ITIOMCKA,
CTPYKTYpPUPOBAHMUSI, HHTEPIPETAIIUU

U TIpeicTaBiIeHus UHGOpMaIuu IpU
MOJITOTOBKE COOOIIIEHUI O TPUMEHEHHUH
3aKOHOB MOJICKYJIIPHOUN (PUBUKHU

U TEPMOJIMHAMUKU B TEXHUKE

Y TEXHOJIOTHSIX

47

Hroro no pazaeny 24
Paznen 4. JnekTpoguHaMuKa
4.1 | Dnekrpocraruka 10 Onekrpuzanus tein. dnekrpudeckuil | [IpoBeneHne s3kcnepuMeHTa: U3MEpEeHHe

3apsn. [IBa Buaa 3neKTpUIeCKUX
3apsaoB. [IpoBonHuKHY,
JUDIIEKTPUKHU U TTOTYIPOBOTHUKH.
3aKOH COXpaHEeHUs EKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsa0B. 3aKOH

Kynona. Toueunslii aneKTpuyecKui
3apsiJi. DJIEKTPUUECKOE MOJIE.

AIEKTPOEMKOCTH KOHIEHCATOPA.
OneHka aOCOIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEH U3MepeHui (PU3NIEeCKUX
BEJINYMH.

N3yyenune npuHLIMUIIOB AEUCTBUSA
AIIEKTPOCKOIA, MIEKTPOMETPA,
KOHJIEHCaTopa.

N3ydenue npuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 2JIEKTpUYECKOTO
nosist. [IpuHIun cynepno3uuuu
ANEKTPUYECKUX nosien. JInnun
HaIIPSHKEHHOCTH 3JIEKTPUYECKOTO
TOJIA.

Pabota cuit 35eKTpocTaTi4ecKkoro
nosist. [Torenman. Paznocts
noTeHuManoB. [IpoBonHUKY 1
JIADJICKTPUKU B
IEKTPOCTATUYECKOM II0JIE.
Jnsnexrpuyeckas

MIPOHUIIAEMOCTb. JIEKTPOEMKOCTb.

Konnaencarop.
DIEKTPOEMKOCTb IIIIOCKOTO
KOHAEHCcaTopa. DHEPTHUsl
3apsKEHHOTO KOHJIEHCaTopa.
TexHu4ecKne ycTpoucTBa

Y IIPAKTUYECKOE MPUMEHEHHUE:
IEKTPOCKOIL, IIEKTPOMETP,
AIIEKTPOCTAaTUYECKAs 3AINTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KOITUPOBAIbHBIN
anmnapar, CTpyWHBIN IPUHTEP

U YyCIIOBUM 0€30MacHOr0 MPUMEHEHUS
B [IPAKTUYECKOM KU3HU,
KOIMPOBAJIBHOIO aIlapara, CTpyiHHOro
pUHTEpA.

PaccmoTpenue ¢pusznueckux o
CHOBAaHUU 3JIEKTPOCTATUYECKON
3alUThI U 3a3€MJICHUS
AIICKTPONPUOOPOB.

Pemenue pacueTHbIX 3a71a4 ¢ IBHO
3a1aHHOM (PU3UYECKON MOJICIIbIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 GOPMYI IIEKTPOCTATUKH.
Pemenue kauecTBEHHBIX 3a/1a4

C OMOpPOM Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE
SIBJICHUS DJIEKTPOCTATUKH.
Pacnio3naBanme GpuznuecKux sIBICHHIMI
B y4€OHBIX OMBITAX U OKPYKaromiei
KU3ZHU: AJIEKTPU3aIUs TeT,
B3aMMOJICHCTBUE 3apsAJI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMyIT
AIIEKTPOCTATUKH.

OnucaHue U3y4eHHbBIX CBOICTB

48

BEIIECTBA U DJICKTPUUYECKUX SBIICHUN

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYHH: SJICKTPUICCKHM 3apsi,
HAMPSHKEHHOCTD AIIEKTPUIECKOTO OIS,
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MOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB,
AIEKTPOEMKOCTb.

AHanu3 Qu3nYecKux MpoIeccon

Y SBJICHUU C UCIIOJIb30BAaHUEM
(bu3HUeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI IIEKTPUUECKOTO 3apsiia,
3akoHa KyioHa.

Pabora B rpynmax npu aHanuse
JIOTIOJTHUTEJIbHBIX UCTOUHUKOB
uH(pOpMaIUK ¥ MOJATOTOBKE COOOIICHUI
O MPOSIBIICHUH 3aKOHOB AJIEKTPOCTATUKHU
B OKpYXarolleH KU3HU U TPUMEHEHU U
UX B TEXHUKE

4.2

ITocTostHHBIN
AIEKTPUUYECKUN
TOK. TOKM B
Pa3IMYHBIX Cpenax

12

DneKTpUYeCcKuil TOK. YCI0BuUs
CYIIECTBOBAHMUS AJIEKTPUUECKOTO
toka. crounnku Toka. Cuia Toka.
IToCTOSIHHBIN TOK.

Hanpsixenue.

3akoH Oma 15 ydacTKa IeIH.
DIEKTPUUYECKOE COMTPOTUBIICHHUE.
VYnenpHOE CONPOTUBIIEHUE
BemiecTBa. IlocieqoBarensHoe,
napajiesibHOE, CMEIIaHHOE
COEIMHEHUE MPOBOJHUKOB.

Pabota anekTpudeckoro Toka.
3akoH J[xoyns—JIenna. MoniHoCTh
AJICKTPHUUECKOI0 TOKA.

[TpoBenenne SKCIIEpUMEHTA: n3yueHye
CMEIIaHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenne IJC ncTouHrKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS,
HaAOJI0ICHUE DIIEKTPOIIU3A.

OreHka aOCOIOTHBIX i OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEPEHUN (HU3UIECKUX
BEJIMYHH.

OOBbscHEHNE PUHIIATIOB JCHCTBUS

¥ YCJIOBHI O€30MMacHOTO MPUMEHEHHS
amrepMeTpa, BOJIIbTMETpa, peocTara,
WCTOYHUKOB TOKA,
AIIEKTPOHATPEBATEIHHBIX U
ANIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DNEeKTpOoABMKYIIAs CUJla U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
NeKTpudeckou nenu. Koporkoe
3aMbIKaHHE.

DNEeKTpOHHAs! IPOBOAUMOCTD
TBEPABIX METAJIOB. 3ABUCUMOCTh
COMPOTHUBIICHUS] METAILIIOB

OT TEMITIEPATYPBHI.
CBepXpoBOAUMOCTb.
DNEeKTpUUYECKUI TOK B BaKyyMe.
CBoiCTBa ANEKTPOHHBIX MTYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs
Y IIPUMECHAas MPOBOIUMOCTh
MOJIyPOBOAHHUKOB. CBOMCTBa
p—n-mepexoaa.
[TonynpoBOAHUKOBBIE MPUOOPHI.

DneKTpUYeCcKuii TOK B
pacTBopax u pacriaBax
AIIEKTPOJIUTOB.

DNeKTpoIUTHYECKAs JUCCOIHAIINS.

DIEKTPOJIN3.
DNeKTpUYeCKU TOK B ra3ax.
CamocTosATeNnbHBIN U
HECaMOCTOSITEIbHBIN
paspsan. Monnus. [1na3ma.

TEpPMOMETPA COTPOTUBIICHHUS,
BaKyyMHOI'O TUO/1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, TTOTYTPOBOTHUKOBBIX
JIMO/0B, TaJIbBAHUKH.

Pemenue pacueTHbIX 3a7a4 C SIBHO
3a1aHHOM (U3UICCKON MOJIEIIBIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTOSHHBIM
ANEKTPUUYECKUIN TOK».

Pacmo3naBanmue Gu3nUeCcKuX sIBICHUIMI
B YYEOHBIX ONBITaX M OKPYKAIOIIEH
YKUA3HU: IEKTPUUYECKasi IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JEHCTBUS TOKA.

AHaJIN3 SIIEKTPUUECKUX SIBICHUN

Y TIPOIIECCOB B LEMAX MOCTOSHHOTO
TOKA C UCIOJIb30BAaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
[OCJIEIOBATENIbHOTO U NapalIeIbHOTO
COEIMHEHUSI IPOBOAHHUKOB, 3aKOH
Jxoyns-JIenua.

Onucanne U3y4eHHBIX CBOICTB
BEIIECTB U AIEKTPUUECCKUX SIBICHUIN

C MCTIOJIb30BaHUEM (DH3HUECKHIX
BEJIMYMH: WIEKTPUUECKUH 3apsl, CUila
TOKa, JIEKTPUUECKOE HalpsKEHHE,
AIIEKTPUYECKOE CONIPOTUBJICHHE,




TexHU4YeCcKne yCTporucTBa

sl




U MPAKTHYECKOE TPUMEHECHHE:
aMIIepMETp, BOJIIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJICKTPOHArpeBaTeIbHbIC TIPUOOPHI,
AIIEKTPOOCBETUTENLHBIE IPUOOPHI,
TEPMOMETP COTPOTUBIICHUS,
BaKyyMHBIN JTHOJI, TEPMUCTOPBI

U (GOTOPE3UCTOPHI,
HOJTYTIPOBOJHUKOBBIN O],
rajbBaHUKa

pazHocTh noTeHuanos, JJC, padbora
TOKa, MOIIIHOCTb TOKA.
Hcnons3oBanue nHMOpMaIIMOHHBIX
TEXHOJIOTHM JJISI TIOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALINHU
U TIpEJICTaBICHUS WH(OPMAITHH

IIPHU TIOJITOTOBKE COOOIIECHUI

O IPUMCHCHUHN 3aKOHOB ITOCTOSSHHOI'O
TOKa B TCXHHUKC N TCXHOJIOTHAX

Hroro nio pazneny

22

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

52




11 KJIACC

No
/
i

HaumenoBanue

pa3aesoB U TeM
y4eOHOTo IpeaMera

KomuuectBo
JacoB

[Iporpammuoe conepxanue

OcHOBHBIC BUIBI ACATEITHHOCTH
oOy4Jarouuxcs

Pazpnes 1. DnexkrpoguHaMuka

1.1

MarsuTtHoe moJe.
DIEeKTpOMarHuTHast

HUHAYKOUSA

11

ITocTossHHBIE MATHUTEIL.
BzauMmonencTBre NoCTOSHHBIX
MarsuToB. MarauTHoe IoJe.
Bektop MarHuTHOM MHAYKIINHU.
[TpuHMn cynepno3uiuu
MarHuTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKuuu. Kapruna
JIMHUA MAarHUTHOW UHIYKIIUU TTOJIS
MMOCTOSSHHBIX MarHuTOB.
MarsurHoe 1oJjie IpoOBOJHUKA

¢ TokoM. KapTrHa nTuHWN UHIYKIIUU
MariuTHOTO MOJISl JJIMHHOTO
MPSIMOTO TPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJHUKA, KaTyIIKH
¢ TokoM. OnbIT DpcTeaa.
B3aumonencTBue MpoBOAHUKOB

C TOKOM.

Cuna Amnepa, ee MOyJIb

[IpoBeneHHE IKCIIEPUMEHTA: U3YUYEHUE
MarHUTHOTO IOJISI KaTYIIKU C TOKOM;
UCCIIEJOBAaHUE JEUCTBUS ITOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIIEI0BAHUE SIBJICHUS
AIIEKTPOMAarHUTHON MHIYKIUU.

Onenka abCOIOTHBIX U OTHOCHTEIIBHBIX
HOTPELIHOCTEN U3MEpPEHUH PU3nIeCcKuX
BEJIMYMH.

OOBbsacHEeHHE IPUHIUIIOB ACHCTBUS

U YCJIOBHIA O€30MacHOTO MPUMEHEHHS
IIOCTOSIHHBIX MarHHUTOB,
AIIEKTPOMAarHUTOB, JIEKTPOIBUTaTENS,
YCKOPUTEIIEH DIIEMEHTAPHBIX YaCTHII,
VUHIYKIMOHHOMU I1E€YH.

Pemenne pacueTHbIX 3am1a4

Ha MpUMEHEeHUe POpPMYIl TEMBI

«MarauTHoe 1noJie. DJIeKTPOMarHuTHasI




Y HaIlpaBIICHHUE. UHIYKLIWS.
Cuna JlopeHia, ee MOYJIb Pemenne kaueCTBEHHBIX 3a/1a4

Y HampasieHue. J[Brxenue C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3apsKEHHOM YaCTHULIBI 3aKOHOMEPHOCTH U (pU3NUECKHUE
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B OJITHOPOJTHOM MarHUTHOM IIOJI€.
Pa6ota cumnsl Jlopenna.

SIBneHne 2NEKTPOMarHuTHOM
nHaykuuu. [loTok Bexkropa
MarHUTHOW WHTYKIIUH.
DNEKTPOABMKYIIAs CUJIa UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHON
nHayknuu @apanest.

BuxpeBoe 3neKTprueckoe mosie.
DNEeKTpOoABMKYIIAs CUJIa UHIYKIIUH
B [IPOBOJIHUKE, IBUKYIIEMCS
MOCTYNaTENbHO B OTHOPOJHOM
MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NuaykTUBHOCTD. SIBIICHUE
CAMOUHIYKIIMHU. DJIEKTPOABUKYIIIAST
CUJIa CAMOUHIYKIIMH.

DHeprus MarHUTHOTO MOJIsl KaTyIIKH
C TOKOM.

DIIEKTPOMArHuTHOE MOJIE.
TexHUYeCcKne yCTpOuCTBa

Y TIPAKTUYECKOE MPUMEHEHUE:
MMOCTOSTHHBIE MarHUTHI,
AJIEKTPOMATrHUTHI,
ANEKTPOABUTATEIIb, YCKOPUTEIIH
AIIEMEHTaPHBIX YaCTHII,
WHYyKIIMOHHAS TIeYb

ABJIEHUS TeEMbI «MarHuTHOE TOJIeE.
DneKTpOMarHuTHast UHAYKIHSD.
OrnpeneneHue HanpasiIeHUs BEKTOPA
WHIYKIAHA MarHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel Jlopenua.

Pacno3naBanue ¢pu3ndecKux siBJICHUN
B YUEOHBIX ONBITAX U OKPYXKAIOIICH
JKU3HU: B3aUMOJICCTBUE MAarHUTOB,
ANEKTPOMArHUTHAS UHIYKIIUS,
JIEMCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM W JABWKYILUICS

3apsij.
AHaN3 NMEKTPOMArHUTHBIX SBJICHUN
C UCIOJIL30BaHUEM 3aKOHA 54

ANEKTPOMArHUTHON MHIYKIIUH.
OnucaHne n3y4eHHBIX CBOMCTB
BEIIICCTB M AJICKTPOMArHUTHBIX
SIBJICHUHN C MCIIOJIb30BAaHUEM
(U3UIECKUX BETUYMH: WHITYKIIHS
MarHMTHOTO MOJIs, chjia AMIiepa, cuia
JlopeH1a, M"HIYKTUBHOCTbh KaTYIIKH,
SHEPTHUS AJIECKTPUUECKOTO U MArHUTHOTO
rnoseu

Uroro no pazneny

11
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Pasznen 2. Kosie0anus U BOJIHBI

2.1

Mexaaunueckue

1 DJIEKTPOMarHUTHBIS
KoJIcOaHus

KonebarenbHas cucrema.
CB0OOOIHBIE MEXaHUYECKHE
kosiebanus. 'apmMoHnueckue
konebanus. [lepuon, yacrtora,
amMIuInTyza u dasza KoueOaHuu.
IIpyXVHHBIN MasATHUK.
MaremaTnyecKkuil MassTHUK.
YpaBHEHUE TapMOHUYECKHUX
kosieOanwmii. [IpeBparenue sHepruu
MIPY TAPMOHUYECKUX KOJIEOAHHUSX.
KonebarenbHblil KOHTYD.
CBOOOIHBIE 2JIEKTPOMATHUTHBIE
KOJIEOAHHUS B U€AILHOM
KoJIe0aTeIbHOM KOHTYpe. AHaIOrus
MEXK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSMHU.
®opmyna TomcoHa. 3akoH
COXpaHEHHUsI SPHEPTUU B UACATHHOM
KOJIe0aTeIbHOM KOHTYPE.
IIpencraBineHne 0 3aTyXarommx
KoJieOaHusX. BeiHyX)1eHHbIE
MEXaHUYECKHUE KOJICOaHMUsI.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHbBIE KOJICOaHUS.
IlepemeHHBIN TOK.

CuHycou1anbHbIA TEPEMEHHBIN TOK.

HccnenoBanue napameTpos

KoJIe0aTeNbHON CUCTEMBI — IIEPHUO/A,
YaCTOThI, aMILUTUTYIBI U (pa3bl
KoJie0aHui (Mpy>KUHHBIN

W/WJIM MaTeMaTUYeCKUM MasiTHUK).
Habnronenue 3aryXaronux KojaeOaHuH.
HccnenoBanre CBOMCTB BHIHYKICHHBIX
KoJIeOaHU M.

Habmtonenue pe3oHanca.

[IpoBenenue sKCriepuMeHTa:
UCCIIEZIOBaHNE 3aBUCHMOCTH Iepuoja
MaJbIX KoJeOaHUil rpy3a Ha HUTH

OT JUIMHBI HUTH U MacChl Ipy3a; 55
UCCIIEZIOBaHNE TIEPEMEHHOTO TOKa

B IIETNH U3 TTOCTIEI0BATEIHHO
COEJIMHEHHBIX KOHAeHCATOpa, KaTyIIKu
U pe3UCTOopa.

Onenka a0COITIOTHBIX u
OTHOCHUTEIBHBIX HOTPEITHOCTEN
U3MEepeH (PU3NUECKUX BEITHYUH.
OObscHEeHNE IPUHIIUIIOB JEHCTBUA

U yCIIOBUI 6€30MacHOr0 MPUMEHEHUs
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOIO TOKA, JINHUU
AIIEKTponepeiay.

Perenue pacyeTHBIX 3a/1a4 C SIBHO
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MomHoCTh IEPEMEHHOI0 TOKA.
AMIIIMTYIHOE U ACUCTBYIOLIEE

SHAYCHHUC CUJIbI TOKA W HAITPSIKCHUA.

Tpancdopmarop. IIpousBoactro,
nepenava u noTpeOneHue
AIIEKTPUYECKON DHEPTUH.
DKOJOTHYECKUE PUCKHU

IIPpH IIPOU3BOACTBC DJICKTPOIHCPIUU.

Kynberypa ucnions3oBanus
ANEKTPOIHEPTUU B IIOBCEIHEBHOM
KU3HU.

TexHu4ueckue ycTponucTBa

U MIPAKTUYECKOE MPUMEHEHHUE:
AIIEKTPUYECKUI 3BOHOK, T€HEPaTOp
MIEPEMEHHOT0 TOKA, INHUU
ANeKTponeperad

3aIaHHON (PU3UYECKON MOJIEITIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (OpMYII, OTIMCHIBAIOIINX
MEXaHHYCCKHUE U DJICKTPOMArHUTHBIC
KOJICOaHM.

Omnuncanne MeXaHUYECKUX

Y DJIEKTPOMArHUTHBIX KOJIeOaHUM

C MCTOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: TICPUO U YACTOTA
KoJie0aHul, aMIuIuTyaa 1 ¢aza
KoJIeOaHMH, 3apsi/1 U CUjia TOKa

B TAPMOHUYECKHX AIICKTPOMArHUTHBIX
KOJICOaHUSIX.

Penienue kauecTBEHHBIX 3a/1a4 36

C OIIOPOW Ha U3YUYECHHBIE 3aAKOHBI,
3aKOHOMEPHOCTH, ONMCBIBAIOIINE
MEXaHHYECKHUE U DJIEKTPOMATHUTHBIE
KoJIeOaHusl.

Pabora B rpymnmnax npu mjiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETALUN
PE3yAbTaTOB ONBITOB, U AHAJIN3E
JOTIOJTHUTENIbHBIX HICTOYHHKOB
uH(OpMALIMH 110 TEME




2.2

Mexannueckue

" 3JICKTPOMAIrHUTHBIC
BOJIHBI

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTB pacrpoCTpaHEHHUs

U JyiiHa BoNHbL. [loniepeunsbie

N3yuenune oOpa3zoBaHus

1 pacIpoCTpaHEHHUs MOMEPEUHBIX
1 TIPOJIOJIBHBIX BOJIH.
HabOmnronenne oTpaxeHust
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H IIPOJO0JIbHBIC BOJTHBI.

Nurepdepenius u qudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pOMKOCTB
3Byka. Bricora ToHa. TemOp 3ByKa.
DONEeKTPOMarHuTHHIE BOIHBI.
YcnoBUs U3ITy4eHUA
AIIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTanus BekTopoB E, B,

V B 2JICKTPOMAarHUTHOM BOJIHE.
CBoiiCTBa AIIEKTPOMATHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHUE,
noJsipu3anus, Tudpakims,
untepdepenims. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue >EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U

U TeneBuaeHus. Pagnonokanmys.
DJEeKTPOMarHuTHOE 3arpsA3HEHUE
OKpY’Karollel cpebl.
TexHHuecKkne yCTponucTBa

Y IPAKTUYECKOE IPUMEHEHUE:

MY3bIKaJIbHBIC MTHCTPYMCHTEI,
YIBTPA3BYKOBAA NUATI'HOCTHUKA

U TIpeJIoMJIeHUs], THTEPhEePEHIIUU

U T PAKIIAA MEXaHUIECKUX BOJTH.
HaOntonenue cBs3u rpOMKOCTH 3BYKa
Y BBICOTBI TOHA C aMILTATY01

1 9aCTOTOM KoJIeOaHHMi, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AIIEKTPOMATHUTHBIX BOJH: OTPAKECHHUE,
MPEJIOMIICHUE, OIS PU3ALINS,
mudpakiysi, “HTephepEHITUS.
N3yyeHune ycinoBun U3iydyeHus
AIIEKTPOMATrHUTHBIX BOJH, B3AUMHOMN
opueHTanuu BekTopoB E, B, v

B 2JIEKTPOMArHUTHOM BOJIHE.
N3ydeHue npumMeHeHus
AJICKTPOMATHUTHBIX BOJIH B TEXHUKE
U OBITY.

OOBscCHEHHE IPUHIUIIOB ACHCTBUS

28

U yCJIOBUI 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yABTPA3ByKOBOM TMAarHOCTUKU

B TEXHUKE U MEIUIIMHE, pajapa,
paaronpUEeMHNKA, TEIEBH30Pa,
aHTeHHbl, Tenedona, CBY-neun.
Pemienne pacyeTHBIX U Kau€CTBEHHBIX
3a71a4 C OIIOPOM HAa U3YUYEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, ONMCHIBAIOIIINE




B TEXHUKE U MEAULIUHE, paaap,
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paauoNPUEMHUK, TEIEBHU30D,
antenHa, Tenedon, CBU-neun

pacnpoCTpaHEHUE
MEXaHWYECKUX U
ANIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTUM JIJIS TOMCKA,
CTPYKTYpPHUPOBAHUSI, HHTEPIPETAIIUU
U TIpeICTaBICHUS HHPOPMAITUH

MIPU MOJIFOTOBKE COOOIICHUM

00 MCNOIb30BAHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.
YyacTtue B IMCKyCCUU

00 PIIEKTPOMArHUTHOM 3arpsi3HEHUU
OKpY>Karoller Cpeapl.

PaGora B rpymnmax npu riiaHupoBaHIM,
MPOBEACHUU U UHTEPIIPETALINU
PE3YyIBTAaTOB ONBITOB U aHAIU3E
JIOTIOJIHUTEJIbHBIX UCTOUHHKOB
nHGOPMALIMH 110 TEME




2.3

Onrtuka

10

['eomerprueckas onTuka.

[IpssMmonuHEHOE pacIpOCTpaHEHUE
CBETA B OAHOPOAHOM cpene. JIyu
cBera. ToueuHbIM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus cBera. [loctpoenune
M300paXeHUH B INIOCKOM 3epKaie.
IIpenominenue cBeTa. 3aKOHBI
MIPEJIOMIICHHS CBETa. AOCOIIOTHBIN
rokasaresb npejaomieHus. [lonHoe

N3yueHne siBIEHUS MOJTHOTO
BHYTPEHHETO OTPaXCHMSI, €T0
IIPUMEHEHUS B CBETOBO/IE.

N3yuenue Moaenen MUKpOCKOIa,
TEJIECKOIIA.

ITonydenue cekTpa ¢ HOMOILBIO
IpU3MBbI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenue mokasaTesns IpeioMIIEHUs
CTEKJIA.

HccnenoBanre CBONCTB N300paskeHUN
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BHYTPEHHEE OTPAKECHUE.
[IpenenpHbBIN yTOJ MTOJTHOTO
BHYTPEHHETO OTPAXKECHUS.
Hucnepcus ceera. CoxXHBIN COCTaB
oenoro cBera. L{BeT.

Cobuparoriye u paccenBaroIIne
nuH3bl. ToHKas muH3a. POKYCHOE
pacCTOSHUE U ONITUYECKAs CUJIa
TOHKOU JIMH3bI. [locTpoeHue
n300pakeHU B COOMPAIOIINX

Y paccenBaroIux JuH3ax. Gopmyna
TOHKOM JIMH3bI. YBEJIMUCHHUE,
JTaBaeMoe JIMH30M.

[Ipenensl MpUMEHUMOCTH
T€OMETPUYECKON ONTHKHU.
BonHoBas ontuka. UHTEpdepentus
cBeTa. KorepeHTHbIE HCTOYHUKU.
VcnoBus HAOTIOAEHUS

MaKCUMyMOB U MUHUMYMOB

B MHTEPHEPEHITMOHHON KapTHHE

OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

HNudpakius ceeta. JudpakimonHas
perieTka. YCiIoBue HaOIOICHHS
IJIaBHBIX MAaKCUMYMOB TIPH TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha AUPPAKIIUOHHYIO PEIICTKY.

B JINH3aX.

OObscHEeHNE IPUHIIUAIIOB JEHCTBUSA

U yCIIOBUI 0€30MacHOT0 MPUMEHEHUS
OYKOB, Jymbl, (poTOANnapara,
MIPOEKLIMOHHOTO aIIapara,
MHKPOCKOIIA, TEJIECKOIIA, BOJIOKOHHOU
ONTHUKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIPOU/IA.

Pelenne pacyeTHbIX 3a7a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (pOPMYJI FTE€OMETPUIECKOM
ONTHUKHU.

ITocTpoeHue 1 ONMCaHNUE U300PANKEF,
CO37aBa€MOTr0 IIOCKUM 3€pKaJIoM,
TOHKOU JIMH30M.

Paccmorpenue nipenenos
MIPUMEHUMOCTH T€OMETPUIECKON
ONTHUKHU.

PacrioznaBanue GpuznyuecKkux sSBICHUN
B OIBITAX U OKPYKAIOIIEH )KU3HU:
MPSIMOJIMHENHOE PACIIPOCTPAHECHUE
CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTEpPEepeHLys, TudpaKius

Y NOJISIpU3aLMs CBETA, JUCTIEPCUs
CBETA.
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ITonspusanus ceera.

TexHu4ueckue ycTponucTBa

U IIPAKTUYECKOE IIPUMEHEHHUE:
OYKH, JyIa, (hoToaImapar,
MIPOEKIIMOHHBIN aNmapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS pEUIETKa,
MOJISIPOU T

N3yuenue ycnoBuii HaOIIOACHUS
MaKCUMYMOB 1 MHHHMYMOB

B UHTEPHEPEHITMOHHON KapTHHE
OT JIByX CHH(a3HBIX KOTEPEHTHBIX
UCTOYHUKOB.

YcnoBre HaOMIOACHUS TITABHBIX
MaKCUMYMOB TIPH TTaJCHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKIIMOHHYIO PEIICTKY.
AHaM3 ONTUYECKUX SIBJICHUN

C MCTIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PAaCTIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI TIPEJIOMJICHHSI CBETA.

Bl
Onucanue OIITHYECKUX
SIBJIEHUU C WCIIOJIb30BAaHUEM
buznUecKux BEJINYWH:

(boKyCHOE paccTosiHuE
Y ONITUYECKAs CHJIA JIMH3BI

Hroro no pazneny

Paznen 3. OcHOBBI clienMaJILHOM TEOPUHU OTHOCUTEIbHOCTH (1asee — CTO)




3.1

OCHOBBI cCIelIMaIbHON
TEOpUU
OTHOCHUTEIBHOCTH

I'panu1pl npUMEHUMOCTH
KJIACCUYECKOM MEXAHUKH.
[TocTtynarel cnennanbHOM TEOPUU
OTHOCUTEJIbHOCTH:
MHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIHUII
OTHOCHUTEIIbHOCTH

OUHIITEHA.

Pemrenue xaueCTBEHHBIX 3aJa4d

C OIOPOM HA U3YUYCHHBIE TOCTYJIATHI
CTO.

Hcnonb3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTUH JJIs IOUCKA,
CTPYKTYpUpPOBaHUS, HHTEPIIPETALUN
U TIpeJICTaBIeHUsI HHMOpPMALIIH
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OTHOCHUTENIBHOCTH
OJHOBPEMEHHOCTH. 3aMEIJICHNE
BPEMEHU U COKPAILEHHUE JITUHBI.
DOHeprusi 1 UMIYIbC
PEJSITUBUCTCKOM YaCTHULIBI.
CBs13b MaccChl C DHEPrUEH

Y IMITYJIbCOM PEIIITUBUCTCKON
YaCTULBI. DHEPIrUsl MOKOsI

MIPU TOJITOTOBKE COOOIICHUM
O TPaHMIIAX TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH U OCHOBaX

CTO

Hroro nio pazneny

Paznen 4. KanToBasi puzuka

4.1

DJEMEHTBI KBAHTOBOM
OIITUKH

®otonbl. opmyna [1nanka cBA3u
sHEpruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMIYJbC POTOHA.
OTtkpbITHE U

UCCJIEI0BaHNE

dhotordpdexra. OnbITHI

A.T. CroneroBa. 3aKOHbI
dbotorddexra. YpaBHeHue
OitHmTeHa 11 pororddexra.

«Kpacnas rpanuna» gporosddekra.
JlaBnenue cBera. ONBITHI
[1.H. Jlebenena.

XHUMHYECKOE JSHCTBUE CBETA.
TexHnueckne ycTponucTaa

1 TIPaKTHYECKOE IPUMEHEHHUE:
dhoTo31eMeHT, POTOMATUHK,

HaoGnronenue dhotorddexra

Ha YCTAaHOBKE C IUHKOBOM IIJJACTHHOM.
HccnenoBaHre 3akOHOB BHEIIIHETO
dboTtorddekra.

OOBbsCHEHNE OCHOBHBIX IMPUHITUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (hOTODIEMEHT, (OTOAATUUK,
COJIHEYHast OaTapesi, CBeTOAMO;

U yCJIOBUI UX 0€3011aCHOIr0
MIPUMEHEHUS B MPAKTUYECKOM )KU3HH.
PelieHne pacyeTHbIX 3aja4 € SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOopMyJT KBAHTOBOM ONTHKH.
PelieHne kauecTBEHHBIX 3a]1a4

b2

C OHOpOﬁ Ha U3YUCHHBIC 3aKOHHEI,




coJIHeyHas Oarapesi, CBeTOAUO]

3dKOHOMCPHOCTH KBaHTOBOM OIITHKH.
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Pacrnio3HaBanue Gpu3nUueCcKuX SBICHHUN
B Y4EOHBIX OIBITAX:
dorosnexTpuueckuii 3hdext, ceToBoe
JIaBJICHHE.

Omnucanue U3y4eHHBIX KBAHTOBBIX
SIBJICHUW U MIPOIIECCOB

C UCIOJIH30BaHUEM (PH3HUECKUX
BEJIMYHMH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI U 4aCTOTA CBETA,
DHEPTHUS U UMITYJIbC (DOTOHA

4.2

CrpoeHnue aroma

Mozaens atoma TomcoHa. ONBITEI
Pesepdopaa no paccesnuio
o-yactul. [Inanerapnas mogenp
aroMma. Ilocrymarer bopa.
N3nydenne u normnoiieHne (GOTOHOB
MIpY MEPEXOJIE ATOMA C OJHOTO
YPOBHsI JHEPIUHU HA Apyrou. Bunsl
creKTpoB. CIEKTp ypOBHEN SHEPIUU
aToMa BOAOpOJA.

BomnHoBBIE cBOlicTBa YacTHIl. BOJIHBI
ne bpors.
KopryckynsipHO-BOJTHOBOU JTyajii3M.
CHoHTaHHOE U BBIHYXIEHHOE
W3JIy4YCHUE.

TexHu4ecKne ycTpoucTBa

Y MPAKTUYECKOE TPUMEHEHHE:

CIIEKTpaJIbHBIN aHaJIN3

Nzyuenue moaenu onbita Pezepdopna.

[IpoBeneHue s3kcnepuMeHTa

10 HaOIIOEHUIO JIMHEHYaTOro CIeKTpa.
Onenka a0COITIOTHBIX 63 U
OTHOCHUTEJIBbHBIX HOTPELIHOCTEN
U3MEepeHnid (PU3NUECKUX BETHYUH.
N3yuenue monenu aroma: ToMcoHa,
IUTAHETAPHOM MOJIEIN aTOMa, MOJIEIN
aroma bopa.

N3yudeHue criekTpa ypoBHEN SHEPTUU
atoma Bojpopoaa. O0bsicCHEHHE
IIPUHIIUIIOB IEUCTBUSA U YCIOBUI
0€30MacHOro MPUMEHEHUS
CIEKTPOCKOIIA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pemenue kauecTBEHHBIX 3a]1a4

C OIIOPOM Ha U3YUYEHHBIEC 3AKOHBI,
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(cekTpocKoIt), Jiazep, KBAaHTOBBIN
KOMITHIOTED

3aKOHOMEPHOCTHU U (PU3HUECKUE
aBieHUs 1o TeMe «CTpoeHne aromay.
Pacno3naBanue Gpu3n4eCKUX sIBICHUN
B y4€OHBIX ONBITaX: BO3SHUKHOBEHUE
JMHEWYaTOro CIEKTPa U3JIyUYEHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SIBJIEHUU C UCHOJIL30BAHUEM
1oCTyJIaToB bopa

4.3

ATOMHOE A1pO

DKCIEPUMEHTHI, JOKa3bIBAIOIIUE
CIIO)KHOCTb CTPOEHUS sIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa

O OIpPEAENICHUIO COCTaBa
PaIMOaKTUBHOTO U3ITyYCHUSI.
CgoiicTBa anb(da-, 6eta-,
raMma-u3iaydeHus. Biusaue
PaMOAKTHBHOCTH Ha JKUBBIC
OpraHU3MBI.

OTKpbITHE POTOHA U

HeuTpoHa. HykinoHHast Mozienb
anpa [eiizen6epra-BaneHko.
3apsn siapa. MaccoBoe 4ucio sipa.
N3oTotBbL.

Anbda-pacnaj. INeKTPOHHBII

U TIO3UTPOHHBIA OeTa-pacnaj.
['amma-uznydyenue. 3akoH
PaAMOAaKTUBHOTO pacraja.

I/I3yquI/IC 9KCIICPUMCHTOB,

JIOKA3bIBAIOIINUX CJIOKHOCTh CTPOCHHUS
aTOMHOTO siJIpa.

HccnenoBanue TpEKOB YaCTUIL

(o roToBBIM (hoTOrpadusiM).
N3ydeHune siaepHbIX CUIL, SIAEPHBIX ggq
peakuuii CUHTE3a U pacraja,
TEPMOSIEPHOTO CUHTE3A.

N3ydenne HyKIOHHOM MOJEIN

snpa [elizenbepra-lBaneHko.
OOBsACHEHHE yCTPOWCTBA

Y IPUMEHEHUS JJO3UMETPA, KaMEPBI
Buiibcona, siiepHOro peakTopa,
aTOMHOU OOMOBI.

Pemenune 3anau ¢ onopou

Ha MMOJYYEHHbIC 3HAHUS, B T.4. O 3apsje
Y MAaCCOBOM YHCJIE S/Ipa.
PacrioznaBanue pu3nuecKux siBICHUM
B YUEOHBIX ONBITAX M B OKPYKAIOIICH
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DHeprus CBsI3M HYKJIOHOB B SIAPE.
SInepHpie CUIIBL.
Hedext maccol sipa.

AnepHble peakunu. Jlenexnue

U CUHTE3 s1ep.

SlnepHbiii peakTop. TepmosaepHbIi
cunTtes. [IpoOnembl 1 nepcreKTUBbI
AIEPHOUN YHEPIETUKHU.
OKOJIOTMYECKHUE aCIIEKTHI SACPHON
DHEPIrEeTUKH.

DIIEeMEHTAPHbBIE YaCTHIIBI.

OTKpBITHE TTO3UTPOHA.
MeTtoasl HaOIIOIEHUS

Y PETUCTpAIlMU dJIEMEHTAPHBIX
YaCTHII.

OyHIaMEHTAIbHBIE
B3auMoOJeCTBUI. EQUHCTBO
(bu3nYecKoi KapTUHBI MUPA.
TexHu4yeckne ycTponcTBa

U TIPAKTUIECKOE MMPUMEHEHHE:
N03UMETp, Kamepa BusbcoHa,
SICPHBIN peakTop, arToMHas 6ombOa

JKW3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
PaIMO0aKTUBHOCTD.

OnucaHne KBaHTOBBIX SBJICHUN

Y MIPOLIECCOB C UCIOJIb30BAaHUEM
(bUBUYECKUX BETUYHMH: TIEPUO]T
MoJIypacriajia, SHEPIrusi CBSI3U aTOMHBIX
aaep, AePEKT Macchl sapa.

AHanu3 npoueccoB U SIBJICHUI

C UCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUS MacCOBOT0 YMCIIa,
nocrynarsl bopa, 3akoH
PaIMOAaKTUBHOTO pacnajia.

VYuyacrtue B paboTe KpyIioro croia
«DyHIaMEHTAJIbHBIC B3aUMOJICCTBUSI.
EnuncTBO prznueckoii KapTUHBI MUPAY.
Wcnons3oBanue nHOOPMAIMOHHBIX
TEXHOJIOTUM JIJIs IOMCKa,
CTPYKTYpPUPOBAHUSI, HHTEPHIPETAIIUU

U TIpe/icTaBIeHUs UH(GOPMAITIU

IIPH TIOJITOTOBKE COOOIICHUI

O MPUMEHEHNHU 3aKOHOB KBAaHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHUSX,
HKOJIOTMYECKHX aCTIEKTax SAECPHOM
SHEPreTUKHU

Hroro no pazgeny

15
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Pasne 5. DiieMeHTbI aCTPOHOMMHU M ACTPOPU3UKHU

5.1

DneMEeHTBI
aCTPOHOMUU
1 acTpoPU3UKH

7

Drarbl pa3BUTHS ACTPOHOMUM.
IIpuknagHOe U MUPOBO33PEHUECKOE
3HAYCHUE aCTPOHOMHH.

Bun 3Be3nnoro neda. Co3sesaus,
SIPKHE 3BE3/IbI, INTAHETHI, UX
BUIMMOE JBHKEHHE.

ConHeyHas cucteMa.

Comnnue. ConHeuyHass aKTUBHOCTb.

Ncrounuk sHeprun ConHua U 3BE3/I.

3Be3/1bI, UX OCHOBHBIC
XapakTEepUCTUKH. J(narpamMma
«CIIEKTpaJIbHBINA KJIacC —

CBETUMOCTEY. 3B€3/Ibl INIaBHOMU
MOCJIETIOBATENLHOCTH. 3aBHCHUMOCTD
«Macca — CBETUMOCTDY IS 3BE3]I
IJIABHOM MOCJIEA0BATCIBHOCTH.
BHayTpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIe NPEACTaBICHUS

O IIPOUCXOXKACHUU U DBOJIIOLINU
ConHna u 3Be3/1. JTanbl )KU3HU
3BE3I.

Muieunsiii [Iyts — Hama ['anakruka.
[Tonoxxenune u nBuxxenue CoiHia

B I'anaktuke. Tumsl rajakTuk.
PanuoranakTuky U KBazaphl.
UepHble IbIPHI B SIpaxX TaJakTHK.

IToaroroska cooOIIeHUH 00 dTamax
pa3BUTHUSA ACTPOHOMUH, O TIPUKIATHOM
1 MUPOBO33PEHUYECKOM 3HAYECHUU
aCTPOHOMHUHM, O METOJIAX MOTYyUEHUS
Hay4HBIX aCTPOHOMHUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMH.

N3yueHne coOBpeMEHHBIX
IIPEACTABIECHUN O IPOUCXOKICHUN

u Bomoruu CoJHIIA U 3BE3I.
N3yueHue TUMOB rajlakTHK,
PaMOTAJIAKTUK U KBAa3apoB.
N3yueHue nBMXEHUST HEOECHBIX eI,
ABOJIIOLIMHM 3Be3/ U BeeaeHHol,
MPOIIECCOB, MPOUCXOMSIINX B 3BE€3/1aX,
B 3BE3/IHBIX CHCTEMAaX,

B MEXTaJaKTUYECKOU Cperie,

MaclITaOHOU CTPYKTYphl BeeneHHOM.
OObsacHenue pacumpenust Becenennoit
Ha OCHOBe 3akoHa Xa00ua.
[TonroToBKa K 00CYXICHHUIO
HEpPELICHHBIX MPOOIEM aCTPOHOMMUHU.
[IpoBenenue HabMONCHUH
HEBOOPYKEHHBIM IT1a30M

C MCTOJIb30BaHUEM KOMIIBIOTEPHBIX
IPWIOKEHHUN JUISl ONIPEACIICHHUS
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Bcenennas. Pacmyupenne

Bcenennoit. 3akon Xa66ma.
Pas0eranue ranaktuk. Teopus
Bosbioro B3psiBa. PennkroBoe
U3JTyUYeHHeE.

MacitabHast CTpyKTypa

Bcenennon. Meraranakruka.
Hepemennsie mpoOnembl
aCTPOHOMUU

MOJIOKEHUSI HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausa CeBepHOro noxymapus

U SIPKUE 3BE3/IbI.

[IpoBenenue HaOMIONEHUH B TEIECKOIT
Jlynsl, mnanet, Muiieunoro IlyTu.
VYyactue B IUCKYCCUU O HEPEIIEHHBIX
npo0iieMax aCTPOHOMUU

Hroro nio pazneny 7

Paszpnen 6. O0001aronmee noBTopeHue
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6.1

Oo0o0marore
€ TIOBTOPCHHE

O0600uIeHne U cucTeMaTu3alus
COJIEpKaHUs pa3IesioB Kypca
«Mexanukay, «MosekynsapHas
bu3nKa 1 TePMOTUHAMUKAY,
«QnekTpoanHamuka», «Konebanus
Y BOJHBDY, «OCHOBBI ClIEHUAIIbHON
TEOPHUH OTHOCUTEIBHOCTH,
«KBanToBas pusukay, « NEeMEHTHI
aCTPOHOMUU U aCTPOPU3UKI.
Posnb pusuku u actpoHOMuUU

B DKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITUAJIbHOM

U 3TUYECKOM cepax NesaTebHOCTH
YeJIoBeKa, POJib U MECTO (PUBUKHU

Y aCTPOHOMMH B COBPEMEHHOU
HAay4YHOW KapTUHE MUpa, 3HAYECHUE

VYyacTre B IUCKYCCHUU O POJIH (PU3UKH
¥ aCTPOHOMHH B PA3IMIHBIX cepax
JEATeIIbHOCTH YEJIOBEKa.

[ToaroroBka coOOIIECHHH O MECTE
bu3HYeCcKOl KapTUHBI MHUPa B PSIIY
COBPEMEHHBIX IIPEICTaBICHUN

O TIPUPOJE.

BrinonHenue yuyeOHBIX 3a1aHUH,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHATHUH, (DU3NUECKUX
BEJIMYMH U 3aKOHOB Kypca QU3UKU
10-11 knaccoB
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OIMMCaTEIbHOM,

CHUCTEMAaTU3UPYIOLLEH,
00BACHUTETBHOMN

U TIPOTHOCTHYECKON (DyHKITUN
dusndyeckor TeopuH,

POJIb PUBHYECKOUN TeOpUn

B (DOpPMUPOBAHUH TIPECTABICHUN
o (pusnyeckoil KapTUHE MUPA,
MeCTO (PU3NUYECKON KapTUHBI MUPa
B 00IIIEM psITY

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEJCTABICHUHN O MIPUPOJIE

Uroro no pazneny 4
PesepBHOE Bpems
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacoB
Ne Tema vboKa K n Mara JJIEKTPOHHBIE IH(POBHIE
n/n yp Beero OHTPOJIbLHBIE PAKTHYECKM | yavyennsi | oGpasoBarebHbIE pecypehl
padoThl e padoThbI
®u3uka — HayKa O PUPOJE.
1 HayuHnble MeTobI TO3HAHUS 1 https://m YX PMIP
OKPY>KAIOIIEero Mupa
Ponb u MecTo Qpusnku B
(hopMUPOBaHUU COBPEMEHHOM
2 Hay4HOM KapTHHBI MUpPa, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOH JACSITCIBHOCTH
JIIoeit
Mexannueckoe IBUKEHUE.
OTHOCUTEIBLHOCTD
3 MEXaHUYECKOI'0 IBUKCHUSL. 1 https://m.edso0o0.ru/RSOAQVS5ZX
[Tepemenienue, CKOPOCTb,
YCKOPCHHE
4 PaBHOMEpHOE NPAMONHMHCITHOE 1 https://m.edsoo.ru/L8IPY2JEZ
IBIDKEHNE
5 PaBHoyCKopf HHOC 1 https://m.edsoo.ru/MDIDKJOUB
NPSIMOJIMHENRHOE JBUKEHUE
6 Croboproe masierve. Yexopemue 1 https://m.edsoo.ru/MXPLZIX8]
CBOOOIHOIO MaJgeHUs
KpuBonuneiiHoe 1BUXEHUE.
7 JIBrKeHne MaTepUaIbHON TOYKH 1 https://m.edsoo.ru/TFLI2C4DN
110 OKPY>KHOCTH
8 TIpuHIHIT OTHOCHTENLHOCTH 1 https://m.eds00.ru/J6QY7N3WN

["anunes. HepunaibHbie
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

cuctemsbl orcueta. [lepBblil 3aKk0H
Hprorona

Macca rena. Cuna. [lpunmun
cynepno3unuu cui. Bropoit
3akoH HrroToHa mis
MaTepHaJIbHOM TOUKH

https://m.edsoo.ru/BVINWTAQH

10

Tpertuii 3akoH HeroToHa 115t
MaTepUaAIbHBIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHUPHOTO TATOTEHHUS.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb

https://m.e Juw/D13D593M

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapounuent
Tpenus. Cuiia CONpoTUBICHUS
IIpH ABMXKCHUU TEJIA B XKUAKOCTHU
WK Ta3e

https://m rw/UZBUPCM5SM

14

IToctynarensHoe u
BpaIaTeJIbHOE JBUKEHUE
abCOIOTHO TBEPAOTO Tea.
MowmenT cuibl. [liteqo cumsl.
YcnoBus paBHOBECUS TBEPAOTO
TeNna

https://m ru/IDOAU40T

15

Nmmynbc MarepuanbHON TOUKH,
CUCTEMBI MaTepUajIbHbIX TOYEK.
Nmmynbe cunbl. 3aKkoH
COXpaHEHUS UMITYJIbCA.
PeakTnBHOE JBIKEHIE

https://m.edsoo. u/MSJQTKNWC

16

PaGota u MOLTHOCTH CUJIBI.
Kunernueckas sHeprus
MarepualbHOW TOUKH. TeopeMa
00 M3MEHEHUH KMHETHYECKOW

https://m 1 L.28B
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https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B

SHEPrUU

17

[ToreHumanbHas 3Heprus.
[loTeHumanbHast SHEPTUs yIpyro
ne(OpMUPOBAHHON MPYKUHBI.
[loTennmanpHas sHEPrus Tena
BOJIM3H OBEPXHOCTU 3E€MIIU

https://m.edsoo.ru/RNEXJW4KF

18

ITorenmmanbHbBIE 1
HEMOTeHIMaIbHbIe CUITbI. CBS3b
paboThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM
SHEPTUH CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

https:/m DA TOX

19

Jlabopatopnas pabota
«MccnenoBanue cBsi3u pabOTHI
CHUJIbI C UBMCHCHUECM
MEXaHUYECKOW YHEPTUH Tella Ha
NpUMeEpPE paCTAKEHUSA
PE3UHOBOTO KIYTa»

https://m.edsoo.rut/W1R4R88UG

20

KontponwsHas pabora mmo reme
«Kunemaruka. /lunamuka.
3aKOHBI COXPAHEHHUS B
MEXaHHUKE)»

https://m.edsoo.rt/LNMOEK6YY

21

OCHOBHBIE TTOJIOKECHUS
MOJIEKYSIPHO-KUHETUIECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.

Juddysus

https://m EYOVYU?2B

22

Xapaxkrep ABUKEHUS U
B3aUMOJIEUCTBUS YaCTHUII
BelecTsa. Mozaenu cTpoeHus
ra3oB, KHJIKOCTEH M TBEPIBIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyi. KonnaectBo
BemtecTBa. IlocTossHHAs

https://m.edsoo.ru/FL1BAQD13

78


https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13

ABoraapo

24

TerioBoe paBHOBECHE.
Temmneparypa u e€ usMepeHue.
Ixama Temneparyp Ienncus

https://m.edsoo0.ru/WPNY60QA8Z

25

Wneanpusiii raz 8 MKT.
OcnHoBHOE ypaBHeHHe MKT

https://m.edsoo.rui/UKJEFVSBZO

26

AOcomntoTHas TeMmepaTypa Kak
Mepa CpeTHEN KNHETUYECKON
SHEPrUU JBUKEHUS MOJIEKYIL.
VYpaBHeHue
Mengeneea-Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlansToHA. ["a30BBIC
3aKOHEI

https://m.edsoo.ru/Y3IWB66I3A

28

Jlabopatopnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTPaMH COCTOSHUS
pa3pesKEHHOTO ra3a

https://m I DBLKT

29

N3ompoueccel B HacanbHOM rase
U ux rpaduyeckoe
IIPEJICTABICHUE

https://m.edsoo.ru/OZJ3KZNJ5

30

BHyTpeHHsis sHeprHs
TCpMO}IHHaMHqGCKOﬁ CUCTEMBI N
CHOCOOBI €€ N3MEHEHHSI.
KomuuectBo TeminoTe u padora.
BHyTpeHHsist sHeprus
0JTHOATOMHOTO MJICATBHOTO Ta3a

https://m.edsoo.ru/9JQITVXIY

31

Buipl Temionepenayn

https://m.eds00.1ru/36JJI20W9

32

VnennHast TENI0EMKOCTD
BelecTBa. KoimnuecTBo TEMIOTH
MIpU TeIUIoNepeaaye.
Ana0aTHBIN IPOIECC

https://m.edsoo.ru/5K3Y4H86L

33

I1IepBEIli 3aKOH TEPMOAUHAMHUKU U

https://m.edsoo.ru/2ZHO6R3GAS
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https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8

€TI0 IPUMCHCHUC K
n301poucccam

HeoGpatumocTs nporeccos B

34 npupone. Bropoii 3akoH https://m.edsoo.ru/S§SLWDFTS8
TEPMOJIMHAMUKHU

35 lp VLT ACHCTBILT H KIA https://m.edsoo.ru/DLCDEAAUC
TEIIOBOM MAIITMHBI

36 ITukn Kaprao u ero KITJI https://m.edsoo.ru/4XPSAQOVIM

37 IKOTIOTHHECKHE MPOOIEMbI https://m.eds00.ru/PO7TZMYMSI
TEIIODHEPTETUKHU
Ob6o06maromuit ypok

38 «MonexymnsapHas Gpusnka. https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOJIUHAMUKI)
KontponwsHas pabora mmo reme

39 «MonexynspHas Gpusnka. https://m.e Tu/RCARYE6ZX
OCHOBBI TEPMOIMHAMUKI)
[Tapoo6pazoBanue u

40 KoHJeHcanus. Mcnapenue u https://m.edsoo.ru/X480Q078EE
KUIICHHE
AOCOIIOTHAS 1 OTHOCHTEIIbHAS

41 BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/98HVAEBMM
HacpineHHbIi nap
Teépnoe Teno. Kpucrammyeckue
1 aMopdHBIE Tena. AHU30TPOIUS

42 CBOMCTB KpUCTAJLJIOB. JKuakue https://m XFWLMZNK
kpuctaibl. CoBpeMeHHbIE
MaTepHaIbl
[InaBneHue u KpucTaIM3alus.

43 VnenbHas TEIUIOTA IUIABJIEHUS. https://m.eds00.1u/OX117G6MR
CyOnnmanust

44 VYpaBHeEHNE TEMIOBOro OajgaHca https://m.edsoo.ru/OTUXGN2I 1

45 DIeKTpHU3aus TeIl. https://m.edsoo.ru/QJ2S7TWSBM
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https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

DneKTpudeckui 3apsia. IBa Buaga
DJICKTPUUCCKUX 3apSII0B

[IpoBOAHUKH, TUIIIEKTPUKHU U
MOJTYNPOBOJHUKHU. 3aKOH

46 https://m.edsoo.ru/F3YVPQUYH
COXpaHEHUS EKTPUUECKOTO
3apsaa
B3anmopneiicTBue 3apsaoB. 3aKoH

47 Kynona. Toueunsiii https://m.edsoo.ru/SU3BUOTHH
SJIEKTPUUIECKHH 3apsiI
Harpsix€HHOCTB 2IEKTPUYECKOTO

48 nots. Hpntim CYICPTOSHIIH https://m.edso0.ru/9TKAWD2V6
ANEKTPpUYECKUX nosieu. JInnuu
HaNPsKEHHOCTH
PaGora cun

49 JICKTPOCTATIHECKOTO TOJIA. https:/m.eds00.r/VOPDIASLF
[Torenumnan. PasHocts
TTOTEHITNAJIOB
[IpoBOMHWKY ¥ TUAIEKTPUKH B

50 HICKTPOCTATHACCKOM HOIIE. https://m.edsoo.ru/12P2S3127
Jusnekrpuueckas
MIPOHUIIAEMOCTh

51 DnekTpoémMkocTh. KonneHncarop https://m.edsoo.ru/B1IUPRDS52W
DNeKTPOEMKOCTh TIIOCKOTO

52 KOHJIEHCATopa. DHEPIus https://m.edsoo.ru/XPUKP82VE
3apsKEHHOT0 KOHJIEHCATOpa
JlaGoparopHast pabota

53 "N3mepenue 31eKTpoEMKOCTH https://m.edsoo.ru/PBGM4F845
KOHAeHcaropa"
[Ipuniun nevcTBus u

54 TPUMCHCEHHE KOHJICHCATOPOB, https://m.edsoo.r/H3QIPNHYY

KOITMPOBAJILHOIO armnapara,
CTPYMHOTO IPUHTEPA.
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https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

DJIEKTPOCTAaTUYECKAs 3alUTa.
3a3zemiIeHUE AIEKTPOIPHOOPOB

55

DNEKTPUYECKUI TOK, YCIOBUS
€ro CylIeCTBOBAHUS.
ITocTossuHEIN TOK. CHita TOKA.
Hampsixenue. Conporusnenue.
3akon OMa Jj1s ydacTKa Ienu

https://m D6Y72A4B

56

[TocnenoBarenspHOE,
napa’juielbHOe, CMEIIaHHOe
COeTMHEHHUE MMPOBOIHHUKOB.
Jlabopatopnas pabota
«3yueHne cMenaHHOTO
COCIMHEHUS PE3UCTOPOB

0.5

https://m LKT3UPUR

57

Pabora 1 MOIIHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
Jxoyisi-JIenna

https:/m LESHA2A3M

58

3axod OMa IS IIOJTHOM
(3aMKHYTOM) JI€KTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGoparopHast pabota
«3mepenne IJ]C uctounmnka
TOKA U €r0 BHYTPEHHETO
CONIPOTHUBIICHUS

0.5

https://m BFE7PB

59

PesepsHelit ypok. KoHTposbHast
pabota o Teme
"OnexrpoauHaMuka’ /
Bcepoccuiickas mpoBepodHas
pabota

https://m.edsoo.ru/MFEM6EIES X

60

O6o0061maromuit ypok
«DNEKTPOIUHAMUKAY /
Bcepoccuiickas mpoBepodHas
paboTa

https://m PR6MDYO7H

61

3HeKTp0HHaH IIPOBOJMMOCTDH

https://m.edsoo.rt/ WMNNBQL9

78


https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

TBEPBIX METAJIOB.
3aBUCUMOCTb CONIPOTUBIICHUS
METaJUIOB OT TEMIEPATypHI.
CBepXIIPOBOJUMOCTh

I=

62

DNEKTPUYECKUI TOK B BAKyyMe.
CBOMCTBA JICKTPOHHBIX MYYKOB

https://m ACCY

63

[TomynpoBogHUKH, HX
cOOCTBEHHas U IPUMeECHast
npoBouMocTh. CBOMCTBa
p—n-niepexoaa.
[ToaynpoBOIHUKOBBIE TPHOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKHUIA TOK B pACTBOPAX
Y pacIiaBax dJEeKTPOIUTOB.
DNEKTPOIUTHYECKAS
JUCCOLMAIus. DIEKTPOIU3

https://m.edsoo.ru/QUOQUWVI1

65

DJeKTpUYECKHIA TOK B raszax.
CaMOCTOSTENIbHBIA U
HECaMOCTOATEIbHBIN Pa3psI.
Moaus. ITma3ma

https://m.edsoo.ru/2VX2KILFOQA

66

DrnexTpuyeckue npudopsl U
YCTPOUCTBA U UX MPAKTUYECKOE
npuMeHeHne. [IpaBuiia TeXHUKH
0€300aCHOCTH

https://m.edsoo.ru/KJAO02KUPS

67

KontponwsHas paborta mo reme
«Inexrpoctaruka. [locTosHHBIN
3NEeKTpUIeCcKuil ToK. Toku B
Pa3IMIHBIX CPEIax»

https://m.edsoo.rui/PASKIGWP4

68

PesepBubIil ypok. O6o0maronuit
ypok o TeMaM 10 kjacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB 110
[NTPOI'PAMME
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78


https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KUIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoJbHble
padoTbI

IpakTn4yecku
e padoThbl

Jlara
U3y4YeHHs

JyleKTPOHHBbIE HU(POBbLIE
o0pa3oBare/ibHbIE pecypchl

ITocTosTHHBIE MAarHUTHI U UX
B3auMoJielicTBE. MarHUTHOE
nosie. Bektop MarHuTHOM
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKITIU

https://m.edsoo0.ru/4DMOYIJNG

MarsuTHO€ 110J1€ IPOBOAHUKA C
TokoM. OnbIT Dpcrena.
B3anmMopeiicTBue IpOBOAHUKOB C
TOKOM

https://m.edsoo.ru/1LSCT47EX

JlabopatopHas paboTa
«I/I3yquI/Ie MardmuTHOI'O I10JIA
KaTYIIKH C TOKOM»

https://m.edsoo.ru/HGHXILNLRZ

JleiicTBe MarHuTHOTO IOl Ha
MPOBOJHUK € TOKOM. Cuiia
Awmmepa. JlaboparopHas paboTa
«HccnenoBanue nelcTBUS
MOCTOSTHHOTO MarHWTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBMEe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYTO
yactuny. Cuna Jlopenua. PaGora
cuibl JlopeHta

https://m.edsoo.ru/7ABZQGQC9

DNeKTPOMAarHUTHASI HHIYKITHS.
[Torok BekTOpa MarHUTHOM
naaykuud. IJ1C uHAYKITHH.
3aKOH ANIEKTPOMarHUTHOM
naaykimn Papajest

https://m.edsoo.ru/VA26C9C3J
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https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota
«HccnenoBanue sIBICHUS
9JICKTPOMArHUTHON WHTYKITUIDY

https://m.edso0.1u/XZSSMQCBU

NunykTtuBHOCTS. SIBIEHUE
camouHaykuuu. 3/C
CaMOMHAYKIUH. DHEPTrus
MAarHUTHOTO MOJISl KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

https://m EOTONSAEA

TexHuyeckue ycTpoicTBa U UxX
IIPUMEHEHHUE: ITI0CTOSTHHBIE
MarHuThbl, JIEKTPOMAarHuThlI,
IEKTPOABUTATEIlb, YCKOPUTEIIH
JJIEMEHTAPHBIX YACTHII,
VHIYKIHOHHAA [1e4b

https://m.edsoo.rw/UWNLFA9L6

10

Ob6o06maromuit ypok
«Mar»guTtHoe 1I0JI€E.
DIIEKTPOMArHUTHAS HHOYKIIUSD)

https://m.ed ru/COB05SBGM

11

KontponwsHas pabora mmo reme
«MarauTHoe€ mnoJie.
DIEeKTPOMATrHUTHAS WHIYKIHSDY

https://m.edsoo.ru/8X637ELEU

12

CBoOOIHBIE MEXaHUYECKHUE
konebanus. ['apmonnyeckue
KojeOaHus. YpaBHEHHE
TapMOHUYECKUX KOJICOaHUM.
[IpeBpailieHue SHepruu

https://m.edso0.ru/9Y6GY WEVP

13

JlaGoparopHast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbiX KojgeOaHHiH
rpy3a Ha HUTHU OT JUTMHBI HUTH U
Macchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KoneGarenbHblil KOHTYP.
CBoOOAHbBIE 3TIEKTPOMArHUTHBIE
KoJ1e0aHMsl B UACAITbHOM

https://m.edsoo.rw/H6JCOSBAD
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https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

KoJIeOaTeIbHOM KOHTYPE.
AHaNOTHs MEX1y
MEXaHHYECKUMU U
AIIEKTPOMArHUTHBIMU
KOJI€0aHUAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUsl YHEPTUHU B
UJiealbHOM KosieOaTeIbHOM
KOHTYpE

https://m.edsoo.rt/MHNWD2LHU

16

IIpencraBienue o 3aTyXarolux
KoJieOaHusIX. BeIHyX/1eHHBIE
MeXaHHYEeCKUe KoJleOaHusl.
Pesonanc. BeiHyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHHsI

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CunycouanbHbIN epeMeHHbIN
TOK. MOIITHOCTE IEPEMEHHOTO
TOKa. AMIUIMTYIHOE U
JEHCTBYIOLIECE 3HAYCHUE CUIIBI
TOKA U HAPSKECHHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [Ipoussoactso,
nepeaaya u norpediaeHue
AJIEKTPUYECKON YSHEPT U

https://m.edsoo.ru/1ZWZULSQK

19

YCTpPONUCTBO M IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKQ, T€HEpaTropa
[IEPEMEHHOTI0 TOKA, TUHUN
IEKTpoIIepenad

https://m.eds00.1u/93Z12W40Q0Q

20

DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynerypa ucrons3oBanus
ANIEKTPOIHEPTUU B
MOBCEIHEBHON XKU3HU

https://m.edsoo0.rui/3DUNYKWNO
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO

MexaHu4yecKue BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon.

21 CxopocTh pacnpoCTpaHEHUs U https://m.edsoo.rt/W2XBOR3HJ
JuliHa BoJHEL. [Tonepeunsie u
MIPOAOJIbHBIE BOJIHBI
3ByK. CKOpOCTH 3BYyKa.

22 I'pomkocTh 3ByKa. BeicoTa TOHa. https://m.eds00.ru/Z827Q6V70
TemOp 3Byka
DJeKTpOMarHuTHBIE BOJIHBI, X

23 cBoiicTBa U ckopocTh. [llkana https:/m B X
JIEKTPOMArHUTHBIX BOJIH
[TpuHIHITEI paTUOCBSI3N U

24 TeneBuaeHus. Pa3surue cpencrs https://m.edsoo.ru/2ZWQTSLGLV
cBs3u. Pagyonokanusa

25 Konrpomsnaz padora https:/m.edsoo.ru/IHURONSOB
«KonebGanus 1 BOJTHBI»
[IpssMonuueiiHoe

26 PaclipoCTpaticiiie ceta b https://m.edsoo.rs/HUF7ANDOW
ofHOpoaHOM cpene. ToueuHblit
HMCTOYHHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHBI

27 OTPDKCHHA CBETa. Hocrpoetne https://m.edsoo.ru/IMBKQM227
1300paXKeHU B MJIOCKOM
3epKajie
[Ipenomnenue cera. [lonHoe

28 BHYTPEHHCE OTPDICHHIC. https://m.edsoo.ru/V49RISTRN
[IpenenbHbIil yromi MoJIHOTO
BHYTPEHHETO OTPa’KEHUs
Jlabopatopnas pabota

29 «M3mepenue nokasarens https://m 2EIMI1D
MIPEJIOMJICHUS CTEKJIa»

30 JIunzel. [locTpoenue https://m.edsoo.rt/W2MMS9KJC
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https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

n3o0paxkenuii B mun3ze. Gopmymna
TOHKOM JIMH3LI. YBEJINYEHHUE
JIMH3BI

31

Jlabopatopnas pabota
«HccnenoBaHnue CBOMCTB
M300pKCHHUI B JTUH3AX)

https://m 1ZCM

32

HMucnepcus cBera. CoXHBIN
cocraB Oesoro ceera. L[Ber.
Jlabopatopnas paboTa
«Habnronenne nucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WNuTtepdepennus crera.
Hudpaxius ceera.
JndpakironHas pemeérka

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tossipusanus ceera

https://m.eds00.ru/Q2118XYOJ

35

Onrtuyeckue npruOOPsI U
YCTPOMCTBA U YCIIOBUS UX
0€30I1aCHOT0 IPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

I'panuLbl npuMEHUMOCTH
KJIACCUYECKON MEXaHHKH.
[Toctynarsl cienuanbHON
TEOPHH OTHOCHUTEILHOCTHU

https://m.edsoo.ru/PSGBIFJSN

37

OTHOCHUTEILHOCTH
OJTHOBPEMEHHOCTH. 3aMe/JICHHE
BPEMEHHU U COKPAIIEHUE JUTHHBI

https://m LMCN6B2

38

DHeprus U UMILYIIbC
pEeAATUBUCTCKOM YacTUIlbl. CBS3b
MacCChI C DHEPTUEH U UMITYITBCOM.
OHEPrust HOKOS

https://m.edsoo.ru/190Z2Y4BUB

39

KonTponbHas pabora «Onrtuka.
OCHOBBI CTICIIHATIHLHOM TEOPHH

https://m.edsoo.ru/[L.8689JPLI
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https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

OTHOCUTCIIBHOCTH»

®oronsl. Popmyia [1nanka.

40 https://m.edsoo.ru/ZL6P161.AO
DHeprus 1 uMnynbc hoToHa
OTKpBITHE U HCCIIEOBAaHUE

41 borordpdexra. OnbiThl A. T. https://m PGL5XXSR!
CroneroBa
3akoHsbl hotorddexra.
VYpaBHe 5 5

42 PaBHCHNE DHHIITCHHA ST https://m.edsoo.r/YLCK770G8
dororddexra. «Kpacnas
rpanuna» Gororddekra
JaBnenne cBera. Onwitsr [1. H.

43 JlebeneBa. XuMudeckoe https://m.edso0.ru/EGO6ZQI1SA
JICHCTBUE CBETA
TexHuyeckue ycTpoicTsa u

44 MPaKTUYECKOE TPUMEHEHUE! htths://m FODRSI 5M
(dhoTornement, GoTonaTIMK,
COJTHEeuHasi 6arapesi, CBeTOIUO]
Pe

45 HICHHC 3324 1o Tel\il,e https://m.edsoo.ru/ZE73A67B1
«eMEeHThI KBAHTOBOM ONTUKI)
Monens aroma Tomcona. OnbIThI
P

46 esephopaa 1o paccenmuio https://m.edsoo.rw/FIC11POHN
a-dactuil. [ImanerapHas momenn
aToMa

47 Iloctynarel bopa https://m.edsoo.ru/6X7GFHZ9X
N3nyuyenue u nomiomnieHue

OTOHO

48 (boToHOB 11pu nepexoze atoma ¢ https://m.edsoo.ru/NN8BHZYBE
OJTHOTO YPOBHS SHEPTUU Ha
Jpyroi. Buasl ciekTpon
BonHOBEIE cBOIICTBA YaCcTHII.

49 Bomnnsl ne bpoins. htths://m JOTLE

KopmyckyisipHO-BOIHOBOM
nayanusM. CHOHTaHHOE U
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BBIHYXXJICHHOC N3JIYUYCHHC

50

OTKpbITHE PaIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEAEITICHUIO COCTaBa
PaJIMOAKTUBHOTO M3JIYYEHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaoiictBa anbpa-, 6era-,
raMMa-u3rydeHus. BrusHue
PaZMOaKTUBHOCTH Ha >KUBBIE
OpTaHU3MBbl

https://m.edsoo.ri/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3zoronsl. Anbda-pacna.
DNEeKTPOHHBIA U O3UTPOHHBIN
6era-pacnaj. ['aMmma-uznyyenue

https://m.edsoo.rt/H2XTHOG3E

53

OHeprus CBsA3M HyKJIOHOB B S7pE.
Snepubie peakiuu. AnepHbliid
peaxtop. [IpoGiemsl,
MEPCIIEKTUBBI, SKOJIOTUYECKHE
ACIEKTHI SAEPHOM SHEPreTUKU

https://m.edsoo.ru/CEJYJSSIG

54

DJeMeHTapHbIE YaCTULIBI.
OTtkpbiTHE TO3UTPOHA. MeTonbl
HaOIIOZICHNS U PETUCTPALIUN
JIeMEeHTapHbIX YacThll. Kpyribii
cron «DyHaaMeHTalbHbIE
B3auMozecTBusA. ENMHCTBO
(bu3n4ecKoil KaPTUHBI MUPAY

https://m.edsoo.ru/SUC62U40A

55

Dransl pa3BUTHS ACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. Bup 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/bI,
TUTAHETHI, UX BUJIUMOE
nBrkeHne. CollHeuHas cuctemMa

https://m.edsoo.ru/5SPXS2I19VY

56

COJ'IHI_IG. ConHeyHas aKTUBHOCTb.

https://m.edsoo.ru/1JZR54JAQ
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https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

Uctounuk sneprun ConHua u
3BE3T

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
[JIaBHOM MOCJI€10BAaTEIbHOCTH.

57 BuyTpenHee ctpoeHue 3BE3 . https://m D3W7470
CoBpeMeHHbIE MTPEICTABICHHUS O
MIPOUCXOXKIACHUH M IBOJTIOINN
CoJHIIa U 3BE3]
Muneunsii [Tyt — Hama
T"anaxTuka. Ilonoxenue u
58 nerokenne ConHia B ['amakTuke. https://m.edsoo.ru/IL.2U4S 1HU2
lanaktuku. YépHbIe IBIPHI B
sIIpax FaJaKTUK
Bcenennas. Pa3oeranue
rajgaktuk. Teopus bonnmoro
59 P https://m.edso0.ru/9TWRLVWNN
B3pbIBa. PenukTroBOE M3NMydeHue.
MeTtaranakTnka
Hepemennrie mpo0OiIeMbl
60 P p https://m.edsoo.ru/LIJHNL2MCF
aCTPOHOMHUH
Kontponwshas padora
61 «OIeMEeHThI aCTPOHOMMH U https:/m.edsoo.rw/TXTTCT488
acTpohU3UKI
O6o6maromuii ypok. Ponb
(U3HUKU U aCTPOHOMUH B
3KOHOMHUYECKON
62 >, . https://m.edsoo.rt/WNJISCRXYD
TEXHOJIOTMYUECKOH, COLIHAILHON U
THUYECKOH cepax
JEATEILHOCTH YEJIOBEKA
O6o0maromuii ypok. Ponb u
MecTO (PU3UKHU U aCTPOHOMHUU B
63 b p https://m.edsoo.ru/2PFPB28UF

COBPEMEHHOM HAy4YHOW KapTUHE
Mupa
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https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
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https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

64

O6o0maromuii ypok. Posb
¢busnveckoil Teopun B
(bOpMUPOBAHUH TIPEICTABICHUN
0 (U3NUECKOIl KapTUHE MHpa

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o06maromuit ypok. Mecto
(bu3nyeckoil KapTHUHBI MUpA B
o0I11eM psiTy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX
IPEICTaBICHUN O IPUPOJIC

https://m.edsoo.rw/LKNUIKHZH

66

PesepsHblii ypok. MaruutHoe
nosie. DIEeKTpOMarHuTHAs
MHIYKIMS

https://m EVMFIQTP6

67

PesepBHbli ypok. OnTuka.
OCHOBBI cTICTIHATBHOU TEOPHH
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnblii ypok. KBantoBast
¢u3uka. DIeMEHTbl aCTPOHOMUU
1 acTpoU3UKU

https://m.edsoo.ru/RARQIVO2]

OBILEE KOJIMYECTBO YACOB 110
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https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3ZOBATEJIBHOU ITPOI'PAMMBbI

10 KUIACC

Kon
NMpoBePsSIeMOro
pe3yJbLTara

IIpoBepsieMble mpeaMeTHBIE Pe3yJabTAThl 0CBOECHNSI OCHOBHOM
o0pa3oBare/ibHOI NPOrpaMMbI CpPeIHero 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TpUMEpax poilb U MecTo (u3ukum B
(opMHpPOBaHUN COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHHUKH M TE€XHOJIOTUH, B TPAKTUUYECKOUN NIESITEIbHOCTH
Joneu

10.2

Y4uThIBaTh TPAHUIIBl IPUMEHEHHS] U3YUYEHHBIX (DU3MUECKUX MOJETECH:
MaTepHaibHas TOYKa, WHEpIMaIbHas CHUCTeMa OTCYE€Ta, aOCOJIOTHO
TBEPIOE TENO, UACAIBHBIN ra3; MOJAEIU CTPOCHUS I'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJIECKTPUYECKUN 3apAl — MpU PEHICHUHU
(huznueckux 3amau

10.3

Pacrio3naBarh (usmueckue siBieHus (TPOIECChl) U OOBSICHATH UX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETUICCKOH TEOpPHH
CTPOGHHUS  BEIIECTBA M  JJIGKTPOJUHAMHUKU:  pPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBUKEHUE, CBOOOTHOE NaJeHUE
TCJI, ABWIKCHUC TI0 OKPYKXHOCTH, HUHCPIUA, B3aI/IMO,[[eI>'ICTBI/IC TCII,
nuddy3usi, OpOYHOBCKOE JBIKEHUE, CTPOEHUE KUJIKOCTEH M TBEPBIX
TeJ, U3MEHEHHE 00bEMa TeJ MPU HArPeBaHUU (OXJIaXKIEHUH ), TEIIJIOBOE
paBHOBeCHE, MCIapeHHe, KOHACHCAIWs, TUIaBJICHUEe, KPUCTaTU3aIus,
KHUIIEHUE, BIQXKHOCTh BO3/lyXa, MOBBIIICHUE JABICHUS Ta3a MPHU €ro
HArpEeBaHUM B 3aKPBITOM COCYHE, CBA3b MEXIY IapaMerpaMu
COCTOSTHUS Ta3a B M30IPOIIeccax; MCKTPU3AIMS TN, B3aUMOICHCTBUE
3apsiIoB

10.4

OnuceiBaTh MEXaHHYECKOE JBUKEHHE, HCHONb3ysd (U3NYECKUe
BEIIMYUHBI: KOOpAMUHATA, IIyTh, IEPEMEIIECHUE, CKOPOCTb, YCKOPEHHUE,
Macca TeNla, CHjIa, MMIYJIbC Tejaa, KHHETHYECKas DHEprus,
NOTEHIMAJbHAs JHEepPrus, MexaHuyeckas paboTa, MexaHHYecKas
MOIIHOCTh; NMPU ONUCAHUH MPABUIIBHO TPAKTOBATh (PU3HUECKHUI CMBICI
UCTIOJIb3YeMbIX BEJIMYMH, HUX OOO3HAYeHHsS M EAWHUIIbI, HAXOIUThH
(bopMyIbl, CBA3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU
BEJIUYUHAMU

10.5

OnucelBaTh U3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SBJICHUS,
UCIONB3ysd (U3NYECKHE BEJIIMYMHBI: JIaBJI€HHE Tra3a, TeMIleparypa,
CpelHssl KMHETHUYECKas JHEPrus XaOTHUYECKOIO JBHXKCHMS MOJIEKYI,
CpPEIHEKBaApaTUdHasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS 3HEprusi, padora ra3a, ko3pGuuueHT nojae3Horo 1eHCTBU
TEIJIOBOTO  JIBUTaTessl; IIPU ONMCAaHUU IIPaBUJIIBHO TPAKTOBATH
¢u3nuecKkuii CMBICT HUCMOJIBb3YEMbIX BEJIMYMH, HUX OOO3HAYeHUS H
€IMHULbI, HAXOAUTh (DOPMYJIBI, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO
BEIIMYUHY C APYTUMU BEIUYMHAM

10.6

OnuceiBaTh M3y4YEHHBIE 3JIEKTPUUYECKHE CBOICTBAa BeIlleCTBA U
DICKTPUYECKUE  sIBJICHUS  (IPOLIECCHI), HMCIONB3Yd  (U3UUESCKHE




BEJINYUHBI: IEKTPUYECKUN  3apsAll,  DJIEKTpUYECKoe  TOJe,
HaNpsOKEHHOCTh  MOJIA, IOTEHLMall, Pa3HOCTb IIOTEHLMAJIOB; IIpU
ONMMCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIOIb3YEMBbIX
BEJIMYMH, WX OOO3HAYEHUS U E€AMHHUIBL, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLME  JIAHHYIO  (U3WYECKYI0 BEJIMYUHY C JAPYyTUMHU
BEIMYHMHAMU

10.7

aHaM3UpOBaTh (U3UYECKUE TPOLECChl W  SBICHUS, MCIOIb3Ys
¢bu3nyecKkre 3aKOHbI M MPUHIMIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akoHpl HBIOTOHA, 3aKOH COXpaHEHMS MEXaHMYECKOM DHEPIHUH,
3aKOH COXPAaHEHHsI UMITYJIbCA, PUHLHAI CYNEPIO3ULHANA CUJI, TPUHIUIT
paBHOIIpaBUs MHEpLUAIbHBIX CUCTEM OTCU€Ta;
MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUs BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETHMYECKOW DHEPIUU TEIJIOBOIO JABUKCHUS
MOJIEKyad ¢  aOCONIOTHOM  TemmepaTypod,  MepBbIH  3aKOH
TEPMOJMHAMHUKY; 3aKOH COXPAHEHUS DJIEKTPUYECKOIO 3apsla, 3aKOH
Kynona; npu 3ToM pasznuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO
MaTeMaTu4eckoe BbIpaKEHHE M ycloBHA (TpaHHUIBl, 00JacTH)
IPUMEHUMOCTHU

10.8

OOBSICHATP OCHOBHBIC TPUHIMUIBI JACHCTBUS MAalIWH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3nuyarh YCIOBUS HX 0€30MacHOro
WCIIOJIb30BAHUS B IOBCETHEBHON KU3HU

10.9

BrimmonssaTs SKCIICPUMECHTEI 11O UCCIICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUN U
MIPOLIECCOB C UCTIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN; MpU
3ToM (opMyaUpoBaTh MpodieMy (3aady) W THUIIOTE3y YYEOHOTO
HKCIIEPUMEHTA, coOuparh  YCTAaHOBKY U3  TNPEIJIOKEHHOTO
000pyI0BaHMS, TPOBOJIUTH OMBIT U (HOPMYIMPOBATH BHIBOJIBI

10.10

OCYHIGCTBJ'ISITI) NpsAMbIC KW KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX
BCJIIMYHH; TIpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 U3MCPCHUA U
HCIIO0JIb30BATh M3BCCTHBLIC MCTO/IbI OLICHKU HOFDGHIHOCTCI\/'I I/I3M€DCHPII>1

10.11

HccnenoBarh 3aBUCUMOCTH MeXAY (U3HMUECKUMH BEJIMYMHAMU C
UCIIOJIB30BAaHUEM MPSMBIX HM3MEPEHUH; NpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(bu3nUecKUX BEIWYHMH B BHUJIE TaOMUIl U rpauKOB, JIeJaTh BBIBOJIBI IO
pEe3yNIbTaTaM MCCIEeJOBAHUS

10.12

CoOmomate  mpaBmia  0O€30macHOTO  Tpyna TMpH  TPOBEICHHUU
UCCIIEeIOBaHUI B pamMKax y4eOHOTrO IKCIIEPUMEHTA,
y4e0HO-HCCIIEIOBATeNIbCKO M TIPOGKTHOW  JIESATENHOCTH €
UCIIONIb30BAaHHEM H3MEPHUTENBHBIX YCTPOMCTB W  1abOpaTopHOTO
000pYyIOBaHUS

10.13

Pemare pacuérHbple 3a7auu ¢ SBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIONB3Ysl (pU3MUYECKUe 3aKOHbl M IMPHUHLUIBI, HA OCHOBE aHalu3a
YCIOBHSL  3aJa4dl  BBIOMpaTh  (U3UYECKYI0 MOAETb, BBIACIATH
¢u3nyeckre BeIUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOJIUTH PAcu€Thl U OLEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3HAYEHUS
bu3nueckoil BeIMYNHbI

10.14

Pewiarp KaYeCTBEHHbIE 3a1a4u: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUYUBYIO LIENOYKY PACCYX IAEHUW C OMOpPOM HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS




10.15

Hcnonp3oBarh OpU  peHIEHMH Y4YeOHBIX 3a4ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTHMHM JJsl TIOUCKA, CTPYKTYPUPOBAHHUS,
MHTEpIIpeTallii U TMpeACTaBIeHUs] Y4eOHON M HayuyHO-TIOMYJISPHOM
UHPOPMAaLIUH, TOTYYEHHOW W3 Pa3lIUYHbIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3MPOBATH MOJYyYAEMYI0 HHPOPMALIHIO

10.16

[IpuBoauTh mHpuUMeEpbl  BKJIaJa  POCCHICKUX UM 3apyOeKHBIX
yu€HBIX-QU3UKOB B  pa3BUTHE HayKH, OOBSCHEHHE NPOLECCOB
OKPY’KAFOILEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTUN

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (U3HKE B IOBCEAHEBHOM
KHU3HU 17151 oOecrieueHust 6e30MacHOCTH MPpU 00paleHuH ¢ IpruOopamu
U TEXHUYECKHMMH YCTPOWCTBAMH, JJISI COXPAaHCHHS 3I0POBbSI H
COOJIIO/IEHUS] HOPM 3KOJIOTHUECKOTO TIOBE/ICHUS B OKPY>KaIOLIeH cpefie

10.18

PaGorats B TpyIie ¢ BBHIMOJIHEHWEM PA3IMYHBIX COIHMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNmbl, PAMOHAIBHO  pacHpeneisiTh
00s3aHHOCTM U IUTAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyalMsIX, aJCKBaTHO OIICHWBATh BKJAJ KaXJAOTO W3 YyYaCTHHUKOB
TPYIIBL B pEHICHHE pacCMaTpUBAEMON TPOOIEMBI

11 KVIACC

Kon
NPoBEPAEMOro
pe3yJjabrara

IIpoBepsieMble npeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
o0pa3oBare/ibHOI MPOrPaMMbI CPeIHero 001ero 00pa3oBaHus

11.1

JeMoHCTpUpOBaTh Ha MpUMEpax poilb U MecTo (u3uku B
(GbopMUpPOBaHUU COBPEMEHHON Hay4yHON KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOMN NeATEeITbHOCTH
JIFONEH, IIEJTOCTHOCTh M €AMHCTBO (PH3HYEeCKO KapTHHBI MHpPA

11.2

YuuTsiBaTh TPaHULBl IPUMEHEHHS] U3YUEHHBIX (PU3HMUECKUX MOJENeH:
TOYCYHBIN JJIEKTPUYECKUN 3apsf, sAACpHAas MOJEIb arOMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIpa IIPHU pelIeHUH HU3HUECKHUX 3a1a4

11.3

Pacnio3naBarb (usnueckue siBieHus (IPOLECChl) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  3JIGKTPOAMHAMUKM W  KBAaHTOBOM  (uU3MKU:
ANIEKTpUYECKasi TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE necTBus TOKa, B3aUMOJICIICTBUE  MAarHHUTOB,
DNIEKTPOMAarHUTHAS HMHIYKIHS, JCHCTBUE MArHUTHOTO TIOJS HA
OPOBOAHMK C TOKOM U JBIXKYILIMHCSA 3apsisl, SJIEKTPOMarHUTHBIE
KoJeOaHHUs M BOJIHBI, MPSIMOJIMHENMHOE paclpoCTpaHEHUE CBETa,
OTpaXkeHHe,  MpejomyieHue, uHTepdepeHuus, aAudpakuus U
MOJISIpU3aIUsl CBETA, JUCIEPCHs] CBETa, (OTOINEKTPUUECKUN IPPEeKT
(poTorddexrt), cBeroBoe mAaBIeHHE, BO3HMKHOBEHHE JIMHEHUYaTOro
CIEKTpa aroMa  BOJIOPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas
PaJInOAKTUBHOCTD

11.4

OnuceiBaTh  HW3y4YEHHBIE CBOMCTBA  BelIeCTBA  (DJIEKTPUUYECKHE,
MarHuTHbIE, ONTHUYECKHE, NIEKTPUUYECKYIO IPOBOJUMOCTb PA3IUYHBIX
Cpel) W DIEKTPOMArHUTHBIE SIBIEHUS (TIPOIECCHI), HCIONB3YS
¢usznyeckue  BEIMYMHBL:  AJIEKTPUYECKUM  3apsii, CWiIa TOKa,
NIEKTPUUECKOE  HANpsDKEHHE,  JJIEKTPUYECKOE  CONMPOTHBIICHHE,




pasHocth moteHnuanoB, JJIC, pabora TOka, MHAYKIUS MarHUTHOTO
nonsi, cuna Awmmepa, cwia JlopeHna, WMHAYKTHUBHOCTH KAaTYIUKH,
BHepI‘I/ISI BJIGKTpI/I'-IeCKOFO U MAr"duTHOTIO noneﬁ, nepnogl U 4YacCToTa
KonebaHuil B KonebaTelbHOM KOHTYpE, 3apsij U CHiia TOKa B Mpoliecce
TapMOHHUYECKUX DJIEKTPOMAarHUTHBIX KoJIeOaHUH, boxycHoe
pacCTOSIHME W OINTUYECKas CUja JIMH3bIL, MPU ONHCAHUM TMPABHIBHO
TpaKTOBaTI) (bHSPI‘IeCKI/Iﬁ CMBICJI I/ICHOJ’IB?:yeMI)IX BCJIMYHH, nux
0003HaUeHUsT ¥ EIWHUIBI, YyKa3bIBaTb (OPMYIBI, CBSI3BIBAIOIINE
JAHHYIO0 (DU3HYECKYIO BEIHYNHY C IPYTHUMHU BEJIMYNHAMU

11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHHA W IPOLECCChI, UCITIOJIB3Ys
(I)I/I3I/I"ICCKI/IG BCJIIMYUHBI: CKOPOCTL JJICKTPOMATrHUTHBIX BOJIH, IJIMHA
BOJIHBI WM 4YacCTOTa CBC€TA, OJHCPrusd W HMIIYJIBC (bOTOHa, nepruosg
nojypacmnanga, OSHEprus CBA3UM ATOMHBLIX SAACP, IIPU  OIMMCAHUU
IMPaBHUJIbHO TPAKTOBATH (i)I/ISI/I'-IeCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIIMYHMH,
UX O0003HAYCHUS U CAWHUIIBI;, YKa3bIBATb (1)0pMy.IIBI, CBA3BIBAIOIIINC
JaHHYIO (bH?.I/I'—ICCKYIO BCIMYHHY C JPYTr'MMHU BCIWYMHAMH, BBIYHUCIATH
3HA4YCHUC d)HSPI‘-ICCKOfI BCJIMYHMHBI

11.6

AHanu3upoBaTh (U3MUYECKHE TPOIECChl U  SBICHUS, HCIOIb3YS
du3nYecKkue 3aKOHbBI W OPUHOUNBL  3akoH Oma,  3aKOHBI
MOCJIEI0BAaTEIbHOTO M NapaJUIeIbHOTO COEIUHEHHSI MPOBOJHUKOB,
3akoH JIxoyms — JleHua, 3aKOH JIEKTPOMAarHUTHOW WMHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAaHEHUs! CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl ~ TNPEJOMIIEHHS  CBETa, YypaBHEHHMEe  OWHIITEHHa  JUIs
dboroaddekra, 3aKOH COXpAaHEHHUS DHEPrHH, 3aKOH COXpaHEHUs
UMITYyJIbCA, 3aKOH COXPAaHEHHUS JJIEKTPHUUYECKOTO 3apsjia, 3aKoH
COXpaHEHUsi  MaccoBOro  4Yucia, MocTyidarel  bopa,  3akoH
PaIMOAaKTUBHOTO  pacmaja; TMpd O3TOM  pas3iuyarh CJIOBECHYIO
(bOopMYyIHPOBKY 3aKOHA, €r0 MareMaTHYeCKOe BBIPAKEHHUE U YCIOBHS
(rpaHuubl, 00JaCTH) IPUMEHUMOCTH

11.7

OHpeIleJ'IﬂTI) HaIllpaBJICHUC BCKTOpa HWHAYKIUHW MArHuTHOIO I10JIA
IIPOBOJHHUKA C TOKOM, CHJIbI AMnepa 1 CHUJIbL .HODCHI.[&

11.8

CtpouTs ¥ ONHCHIBATH HW300pa)KEHHE, CO3[aBAEMOE IIJIOCKUM
3epKaJIOM, TOHKOM JTUH30M

11.9

BrimmonssaTs OKCIICPUMECHTEI 1O UCCIICAOBAHHUIO (1)I/ISI/IIICCKI/IX SIBJICHUN U
MPOIIECCOB C MCIIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUIT; IpU
3ToM (OPMYJIHpOBaTh MPoOIEMy (3a7ady) W THUIOTE3y Yy4eOHOTrO
IKCIIEPUMEHTA, coOMpaTb  YCTAaHOBKY M3  NPEIJIOKCHHOTO
000pYI0BaHMUS, TPOBOJUTH OIBIT U (HOPMYITHUPOBATH BHIBOJIBI

11.10

OCYHIGCTBJ'DITI) MNpsAMbIC KW KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~ICCKI/IX
BCJIMYHH; TIpU 3TOM BLI6I/IpaTB ONTHUMAJIBHBEIH CIIOCO0 HU3MCPCHUA U
HCII0JIb30BATh M3BCCTHBLIC MCTO/IbI OIICHKIN HOFpGHIHOCTCfI H3M€pCHI/Iﬁ

11.11

HccnenoBarh 3aBUCUMOCTH (PH3MUECKUX BEIMYWH C HCIIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHMM; TpU O3TOM  KOHCTPYMpPOBAaTh  YCTaHOBKY,
(UKCHpPOBaTh pE3YNBTaThl IOMYYEHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJE TaOMUIl U rpauKoB, J1eJaTh BBIBO/BI IO pe3yjibTaTaM
UCCIICIOBAHMUS

11.12

CoOmomate  mpaBmia  0O€30macHOTO  Tpyna IMpH  TPOBEICHHUU
UCCIIEeIOBaHUI B pamMKax yueOHOro IKCIIEPUMEHTA,
y4eOHO-UCCIEI0BATEIILCKOM M TIPOEKTHON _ JESITeNbHOCTH ¢




UCIIOJIb30BAaHHEM H3MEPUTEIBHBIX YCTPOHUCTB M JIAOOPATOPHOIO
000pyI0BaHHS

11.13

Pemare pacuétHble 3aauu ¢ SBHO 3aJaHHON (U3MUYECKOW MOJENbIO,
WCTIONIB3ysl (PU3NUYECKUE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHaJIM3a
YCIIOBUSL  3aJaud  BbIOMpaTh (QU3MYECKYI0 MOJENb, BBIICIATH
¢u3nyeckue BETUYUHBI U (OPMYIIbI, HEOOXOIUMBIE 7Sl €€ pelleHus,
MIPOBOJAUTH PacU€Thl U OLIEHUBATH PEATbHOCTH MOJTYYEHHOTO 3HAYEHUS
(hU3MIECKON BEITMIMHBI

11.14

Pemartn KaueCTBEHHbBIC 3aJ1a4uu; BBICTPAaNBaTh JIOTUYECKHU
HENPOTUBOPEUYUBYIO LIEMIOYKY PACCYX IEHUW C ONOPOM HA U3YYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH 1 (pr3HIeCKHe SBICHUS

11.15

Hcnonp3oBaTh MNpU  peUIeHHMM Y4YEOHBIX 33Jad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTHMHM JJsI TIOUCKA, CTPYKTYPHUPOBaHHUS,
UHTEpIIpEeTallMM U MpPEACTaBICHUs] Y4eOHON M Hay4uyHO-NOMYJISPHOM
UH(POPMaLUH, TOTYYEHHOW W3 Pa3lIMYHbIX HCTOYHHMKOB; KPUTHUECKU
aHAJIM3HPOBATh MOJYyYaEMYI0 HHPOPMALIHIO

11.16

OOBSCHATh TPUHIUIIBI TEUCTBHS MAIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBUS WX O€30MaCHOTO HCIOIb30BAHUS B
HOBCEIHEBHON KU3HU

11.17

[IpuBoauth  mHpuUMeEpbl  BKJIaJa POCCHICKUX M 3apyOeKHBIX
yu€HBIX-(QU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOLIECCOB
OKPY’KAIOIIEro MUpa, B PA3BUTHE TEXHUKH U TEXHOJOTHUN

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS IO (U3HKE B IOBCEAHEBHOM
KHU3HU 17151 oOecrieueHus: 6e30MacHOCTH MPpU 00palleHu ¢ Iprudopamu
U TEXHUYECKHMMH YCTPOWCTBAMH, JJIsI COXPAaHEHHS 3I0POBbSI H
COOJIIO/IEHUS] HOPM 3KOJIOTHUECKOTO TMIOBE/ICHUS B OKPY>KaIOLIeH cpefie

11.19

PaGorats B TpyIe ¢ BBIMOJIHEHWEM PA3IMYHBIX COIMANIBHBIX POJEH,
IJIaHUPOBaTh ~ paboTy  TPYNMbl,  PAlMOHAIBHO  pacHpenemsiTh
00s3aHHOCTM U IUIAHUPOBATh JEATENILHOCTh B HECTaHJAPTHBIX
CUTyallMsiX, aJ€KBAaTHO OIIEHWBATh BKJAJ KaXJAOTO0 M3 YYaCTHHUKOB
T'PYIIIBI B pEIICHUE PacCMaTpUBaeMOi TpoOIeMbl




IMPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kox
pazien
a

Kon

npoBepsieMor
0 JJIeMeHTAa

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA

OU3NKA 1 METOZbI HAYYHOT'O ITO3HAHW A

1.1

®usuka — Hayka o npupoae. HayuHneie MeTonbl MO3HAHUS
OKpy»arolero mupa. Ponp 3kcnepuMeHTa U TEOpUU B
npolecce NO3HaHMs MPUPOAbL. DKCIEPUMEHT B (hU3HKE

1.2

MonenupoBanue (GU3HMYECKUX SIBICHHH W TIPOIECCOB.
Hayunpie runore3pl. ®dusnueckue 3aKOHbI U TEOPHUH.
['panuupl  OpUMEHUMOCTH  (U3WYECKHUX  3aKOHOB.
[Tpunmun  coorBerctBus. Ponb u  mMecro ¢u3uku B
(dbopMHpPOBAaHWN COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B
MPAKTUYECKOM ESITeIbHOCTHU JIIOIeH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHnnueckoe JIBUOKEHUE. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKEHUS. Cucrema OTCU€Ta.
Tpaekropust

[lepemenienue, CKOpPOCTh (cpenusis CKOpOCTb,
MTHOBEHHAsi CKOPOCTh) H YCKOPEHHE MaTepuagbHOMI
TOYKH, HMX TPOEKUMU HA OCH CHUCTEMbl KOOpPJHHAT.
CIIOXEHUE TTIePEeMEIICHUN U CIIOKEHHE CKOPOCTEH

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBkeHue. ['paduku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHMsI, MyTH U NEepeMEeUIeHUs] MaTepHalbHON TOYKU
0T BPEMEHHU

CB00OOIHOE MaJIcHUE. YCKOPEHHE CBOOOIHOIO MMaICHUS

2.1

KpuBonuneitHoe aBmkeHue. PaBHOMepHOe JBMKEHHE
MaTepPUAIBHON TOYKHU IO OKPYKHOCTH. YITIOBasi CKOPOCTb,
JIMHEeNHas CKOpOCTBb. ITepuon u 4acToTa.
LIeHTPOCTPEMUTEIBHOE YCKOPEHHE

TexHnyeckue  yCTpOWCTBA:  CIIMIOMETpP, JBHIKECHUE
CHapsJ0B, LICIHbIE U PEMEHHBIE IIepeadu

[Ipaktuueckue  paboTsl.  M3mepeHue  MIHOBEHHOM
ckopoctu. MccienoBanne COOTHOLICHUS MEXIY MYyTIMU,
MPOMJEHHBIMA TEJIOM 33 IIOCIEAOBATEIbHbBIE pPaBHBIE
MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH
C HayaJbHOW CKOpPOCTBIO, paBHOW Hymr0. M3yueHue
JIBI)KEHUS IIApUKa B BI3KOW JKUAKOCTU. W3yueHue
JIBVOKCHUS T€J1a, OPOIIEHHOT0 TOPU30HTAIBHO

JIMHAMUKA

2.2

2.2.1

IIpunuun orHocurensbHoCTH [amuied. IlepBeiii 3akoH
Hprorona. MHepimaabHble CHCTEMBI OTCUETA




2.2.2

Macca tena. Cua. IlpyHOun cynepno3uiuy CHl

223

Bropoii 3akoH HproTOHa Uit MarepHalbHOM TOYKH B
uHepuuanpHOii cucteme orcu€éra (MCO). Tperuit 3akon
HproToHa /U1si MaTepuaIbHBIX TOYEK
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3akoH BceMmupHOro TsaroreHusa. Cumna Tsokectu. Ilepsas
KOCMUYECKasi CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbXXEHUS U
cuna TpeHuss nokosa. Koapoumment Ttpenusa. Cuna
COMPOTHUBIICHUS NPHU ABWKEHUU TENa B KUAKOCTH WIIU
rase

2.2.7

[TocTynarenpHoe M BpallaTesIbHOE JBUKEHHE aOCOIIOTHO
TBEPJIOTO TEJIa

2.2.8

MoMeHT cujbl OTHOCHTEIBHO OCH BpamieHus. Iliedo
CHJIBL. YCIIOBHS paBHOBeCHs TBEpAoro tejaa B MCO

229

TexHU4YecKue YyCTpOMCTBA: IOALINWITHUKYM, JABUKCHHUE
VCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[TpakTrueckue pabothl. M3yueHnue ABMKeHUs Opycka IO
HaAKJOHHOHM IJIOCKOCTH oa )ICI\/'ICTBI/IGM HECKOJIbKHUX CHIJI.
Uccnenosanue 3aBUCUMOCTHU CHUIl YIIPYTOCTH,
BO3HUKAIOLIUX B 1€QOPMHUPYEMOI MPYNKUHE U PE3UHOBOM
oOpa3siie, oT Benu4uHb X Aedopmaruu. MccnenoBanue
YCJIOBUI paBHOBECHSI TBEPIOrO Tea, HMMEIOLIET0 OCh
BpAILICHUS

23

3AKOHbBI COXPAHEHI B MEXAHUKE

2.3.1

I/IMHYJ'H)C MaTepHaHLHOfI TOYKH, CUCTCMbI MAaTCpUAJIbHBIX
TOYCK. I/IMHYHI)C CWJIbl 1 UISMCHCHUE UMITYJIbCA TECJIa
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3akoH coxpaneHus wumnyinbca B HWMCO. PeaktuBHOe
JBIKCHHE

2.3.3

Pabora cuiiel
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MOoONIHOCTD CHIJIBI

2.3.5

Kunernueckast s3Heprus MaTepuaibHOM TOUKU. Teopema o
KMHETUYECKOM SHEPTUH

2.3.6

[TorenumansHas sHeprusa. IloTeHuManbHas SHEPrust
yopyro naehopMUpPOBaHHON MpyxHuHBL. [loTeHIManbHas
SHEPIH TeJIa BOJIHM3H HOBEPXHOCTU 3EMIIN

2.3.7

HOTGHHI/IaJ'II)HI)IC 1N HCINOTCHLUHWAJIBHBIC CHUIIBI. CBs3b
pa6OTBI HCTIOTCHL N AJIBbHBIX CHII C HU3MCHCHUEM
MEXaHHMYISCKOU OHCPIUU CUCTCMBI TCII. 3akoH COXpaHCHUA
MeXaHN4YeCKOM OHCPIruu

2.3.8

Vrpyrue u Heynpyrue CTOIKHOBEHHS
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TexHUYeCKHe YCTPOWCTBA: JBUKCHUE PAKET, BOIOMET,
KONIEP, NPYKUHHBIA MUCTOJIET

2.3.10

[TpakTrueckue padbothl. M3ydyeHue cB3U CKOPOCTEH Ten
npu HeynpyroM yaape. MccnenoBanue cBs3u pabOThI
CHJIBI C U3MEHEHHUEM MeXaHN4IeCKOM OHCPIrum TCJj1a




MOJIEKVJIAIPHA S ®U3UKA 11 TEPMOJNMHAMMKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU

3.1.1

OCHOBHBIE  MOJIOKEHUS  MOJIEKYJISAPHO-KMHETUYECKOM
teopuu. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep
JIBUOKCHUSL M B3aMMOJICHCTBUS YaCTHI] BEIIECTBA

Monenu CTpoeHHs Ta30B, KUIKOCTEH M TBEPIBIX TEI U
00BsICHEHHE CBOMCTB BENIECTBA HA OCHOBE DTUX MOJENEH

Macca wmonekyn. KomumuectBo BemiectBa. IlocTosiHHas
ABoraapo

TennoBoe paBHOBecue. Temmeparypa U €€ HU3MEpEHHUE.
IIIxana Temneparyp Lleabcus

Monens ugeanpHOoro raza. (OCHOBHOE ypaBHEHHUE
MOJICKYJSIPHO-KMHETHYECKOW TEOPHUH HJICATbHOTO Ta3a

AGcomioTHass ~ TeMmrieparypa ~ Kak ~ Mepa  CpemaHeu
KMHETUYECKOW DSHEPruu TEeIIOBOTO JIBHKCHHSI YaCTHII
raza. lllkana remneparyp Keapsrnnaa

VYpapuenue Knanetipona — Menaeneesa. 3akon JlaapTroHa

['a3oBbIc 3akoHBI. 30mporiecchl B HICATBHOM Ta3e ¢
MOCTOSTHHBIM KOJTMYE€CTBOM BEIIECTBA: U30TEPMa, H30X0Pa,
n3obapa

TexHudeckue yCTporCcTBa: TEPMOMETP, OapOMETP

3.1.10

[TpakTrueckue paboTsl. M3Mepenue macchl BO3lyXa B
KJIAaCCHOM KOMHare. MccienoBaHue 3aBUCHUMOCTH MEXKIY
apaMeTpaMu COCTOSHHS Pa3pPEKEHHOIO rasa

3.2

OCHOBBI TEPMOJANMHAMUWKHM

3.2.1

TepmonnHamuueckass cuctema. BHYTpeHHss1 3Heprus
TEPMOJMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ U3MEHEHHSI
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KonmuuectBo Temnotel M paborta. BHyTpeHHss sHeprus
OJTHOATOMHOTO UI€AJIbHOIO ra3a
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Bunel Temmonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
n3inydeHue. Ternno€MKOCTh Tela. YielnbHas TeINIOEMKOCTh
BCIIIECTBA. Pacuér KOJIMYECTBA TETIIOTHI npu
Terionepeaaye
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[TepBblif 3aKkoH TepMoAMHAMHUKH. [IpuMeHeHue mHepBOro
3aKOHAa TEPMOIMHAMHKH K H3omporeccam. [ papudeckas
UHTepHpeTanus padoThl ra3a
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TernnoBble MamwuHbl. [IpUHIUINBI ASHCTBHUS TEMIOBBIX
MmammH. [IpeoOpa3zoBaHus SHEPTUH B TEIJIOBBIX MAITUHAX.
Koadpdunment mnonesnoro nerictBus (mamee — KIIJ)
temopoi MammHeL [ukn Kapao u ero KITJT

3.2.6

Bropoit  3akon  TepmomuHamuku. — HeobOpatumocTs
MpoLecCCOB B mpupone. TemjoBele  JBUTaTeiu.
DKOJIOTHYECKHE MPOOIEMBI TETNIODHEPTETUKHI

3.2.7

TexHnyeckue yCTpPOWCTBA: JBHUTraTellb BHYTPEHHETO
CropaHusl, ObITOBOW XOJOAMIbHHUK, KOHIUIIMOHED

3.2.8

IIpakTHyeckue pabOThI. N3mepenue yICIbHOU




TEIUIOEMKOCTH

AT'PET'AT

HbIE COCTOAHUA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

[TapooOpazoBanne u KoHIeHcamus. Mcmapenue u

3.3.1 KATIEHWE.  YienbHas  TEIIoTa  MapooOpa3oBaHMS.
3aBUCHUMOCTb TEMIEPATYPhl KUIIEHUS OT JaBJICHUS
339 AOcontoTHasE W OTHOCHUTENbHAs BIAXKHOCTh BO3/AyXa.
e Hacrimennslii nap
Teépnoe Tenmo. Kpucramnmueckue u amopdHble Tena.
333 AHU30TpONUS CBOMCTB KpUCTAIUIOB. JKHUJIKHE KPUCTAILIBL.
3.3 CoBpeMeHHBIE MaTepHaIbl
334 [InaBneHne W KpuUcTaUIM3alMs. YAeJIbHas TEIUIOTa
T maBieHus. CyomuManus
3.3.5 YpaBHeHHe TerIoBoro OajgaHca
TexHUYecKrue yCTpPOWCTBA: TUIPOMETP M ICHXPOMETP,
33.6 KaJOPUMETP, TEXHOJOTUU IIOJYUYEHUS COBPEMEHHBIX
o MaTepuaJioB, B TOM YHCIE HAHOMAaTepuajaoB, U
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padoThl. Mi3mMepeHne BIaKHOCTH BO3IyXa
4 SJIEKTPOJIMHAMUKA
OJIEKTPOCTATHKA
411 Onexrpuzanus Ten. OINEKTpUYecKkuil 3apsan. JBa Buna
o ANEKTPUYECKUX 3apsiI0B
4.1.2 IIpOBOIHMKH, TUIICKTPUKHU 1 MOJYIIPOBOIHUKHI
4.1.3 3aK0H COXPAHEHUS IIEKTPUYECKOTO 3apsiaa
4.1.4 B3anmoneiicTeue 3apsaoB. 3akod Kymona
Onexrpuyeckoe moje. HanpskEHHOCTh 3JEKTPUUECKOTO
4.1.5 noiia. [IpuHnun cynepnosunuu. JIMHUM HanpsKEHHOCTH
AIIEKTPUUECKOTO MOJISI
416 PabGora cun amekrpocrarmyeckoro moss. [lotenmmant.
4.1 " Pa3HOCTh NOTEHLIMAJIOB
417 IIpoBomHMKM W JAMDNEKTPUKM B IOCTOSHHOM
" ANEKTPUUYECKOM MoJe. JIM3IeKTpuiecKkasi IpOHUIIAeMOCTh
ONEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTD
4.1.8 IUIOCKOTO  KOHJAEHCAaTopa.  ODHEpPIrus  3apsHKEHHOTO
KOHJIEHCATOpa
TexHn4YecKre yCTpPOMCTBA: JIIEKTPOCKOIN, 3JIEKTPOMETD,
41.9 AIIEKTPOCTATUYECKAS 3alluUTa, 3a3€MJICHHE
o AIIEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED
41.10 [Tpaktuueckue paboTbl. M3mepeHue 531eKTPOEMKOCTH
o KOHJEHCATopa
[NOCTOAHHBI SJIEKTPUYECKMU TOK. TOKU B PA3JIMUHBIX
CPEAAX
4.2

4.2.1

VYcnoBusl CylIeCTBOBAHUS IOCTOSHHOIO AJIEKTPUYECKOTO
toka. Mcrtounnkn Toka. Cmiia Toka. [1oCTOSHHBIN TOK




4.2.2

Hanpspoxerune. 3axkon OMa 71 y9acTKa IEenu
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DJIEKTPUYECKOE CONIPOTHBJICHUE. VaensHoe
CONPOTUBJIEHUE BEUIECTRA

4.2.4

HOCHGHOB&TCJ’ILHOG, napaJijieJIbHOC, CMCIIIaAHHOC
COCAMHEHUEC ITPOBOJHUKOB

4.2.5

Pabora snexkrpudeckoro Toka. 3akoH Jxoyist — JleHia

4.2.6

MOIIHOCTB JIEKTPUUECKOTO TOKA

4.2.7

anekTpoaBmkymas cwia (ganee — DJIC) um BHyTpeHHee
COMPOTUBIICHNE UCTOYHHUKA TOKA. 3akoH OMa sl TOTHOM
(3aMKHYTOI) diIeKTpruuYecKor nenu. Koporkoe 3aMbIKaHue

4.2.8

OJEKTpOHHAs  TPOBOIUMOCTH  TBEPABIX  METAJUIOB.
3aBUCHUMOCTb COMPOTUBJICHHSI METAJUIOB OT TEMIIEPATYPHI.
CBepXIIpOBOIMMOCTh

429

DneKkTpuyeckuii Tok B Bakyyme. CBOMCTBA 3JEKTPOHHBIX
IIYYKOB

4.2.10

[TomynpoBoOAHUKH. CoOcTBeHHas U IIPUMECHAsI
MPOBOIMMOCTh  MONYyHnpoBoAHUKOB.  CBoiicTBa  p-n
nepexoza. I1onynpoBogHUKOBbIE TPUOOPHI

4.2.11

DNEeKTPUYECKHM TOK B ANIEKTPOTUTAX.
DIEKTPOIUTHUECKAS JUCCOLHALNS. DIEKTPOIIN3

4.2.12

OnekTpuyeckuii TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITEIBHBIM  pa3psl. Paznuunble  THUIIBI
CaMOCTOATEILHOTO pa3psiaa. Momnaus. [1nazma

4.2.13

TexHUYecKkrue yCTpOMCTBA: aMIEPMETpP, BOJBTMETD,
peocTar, HUCTOYHMKM TOKa, JJIEKTpOHArpeBarebHbIE
npuOOpBkI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBIH JAHMOA, TEPMUCTOPBI U
(hOTOPE3UCTOPBI, MOJYIPOBOJHUKOBBIHN MO, TaJbBAaHUKA

4.2.14

[Tpaktnueckue  paboThl.  M3ydyeHune  cMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC UCTOUHMKA TOKa M €ro BHYTPEHHETO
conpotusieHus. HaOmoneHue anekrponmsa

11 KJIACC

Kon
pazaen
a

Kon
nposepsieMor
0 DJIEMEHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOIMHAMUKA

MAT'HUTHOE ITOJIE. QJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

ITocTossHHbIE MarHuThl. B3aumoaeiicTBHE MOCTOSIHHBIX
MAarduToB
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MarnutHoe mone. Bekrop MarHMTHOM MHAYKIMH.
[Ipunuun cynepno3unuu. JINHUM MarHUTHOM MHAYKIUU.
KapTraa quHui MarauTHON MHIIYKITHH TTOJIST IO CTOSTHHBIX




MarduToB

MaruutHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTtuHa nuHMi
IoJIsl JUIMHHOTO TMPSMOr0 MPOBOJHMKA M 3aMKHYTOTO

4.3.3 KOJIBIIEBOTO TPOBOAHHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeicTBiue MPOBOJIHUKOB C TOKOM

4.3.4 Cuna Amiepa, €€ MOAYJIb ¥ HallpaBICHHUE
Cuna JlopeHua, e€ Monqynb W HampaBieHue. [[BuxeHue

4.3.5 3apsHKEHHOM YacTUIBI B OJTHOPOJTHOM MAarHUTHOM TIOJIE.
Pabora cwisl JlopeHia

4.3.6 SIByIeHNnE NEKTPOMArHUTHON HHAYKIINU

4.3.7 [ToTOK BeKTOpa MAarHUTHOM MHIYKIIUH

43.8 OJC wuHAyKIMU. 3aKOH SJIEKTPOMArHUTHOW WHIYKIUU
Dapanes
BuxpeBoe onekrpuueckoe moine. OJIC uHAyKIUH B

439 MIPOBOJHUKE, JBIKYIIEMCS MOCTYNaTeIbHO B
OJHOPOJHOM MAarHMTHOM I0JIE

4.3.10 IIpasuiio Jlenna

4311 NunyktuBHocTh.  SIBnenme  camoumHaykumu.  OJ[C
CAaMOMHAYKIHMHU

4.3.12 DHepPrus MarHUTHOTO IO KATYIIKH C TOKOM

4.3.13 DIEKTPOMArHUTHOE I10JIE
TexHuyeckrue  yCTpPOMCTBA:  IOCTOSIHHbIE  MArHUTHI,

4.3.14 AJIEKTPOMAarHUTHI, IEKTPOABUTATEb, YCKOpHUTEIN
DJIEMEHTAPHBIX YAaCTHUIl, HHAYKIIMOHHAS I1€Yb
[TpakTrueckue paboTel. M3ydeHHe MAarHUTHOTO OIS

43.15 KaTylmku ¢ TokoM. McciienoBanue 1ecTBUsI MOCTOSHHOTO

MarouTa Ha paMKy C TOKOM. I/ICCJ'Ie,ILOBaHI/Ie SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIWN

KOJIEFAHUA 1 BOJIHbI

5.1

MEXAHUWYECKUE U OJIEKTPOMATHUTHBIE KOJIEFAHU A

5.1.1

Konebarenpuass  cucrema. CBoOOmHBIE — KoleOaHUs.
['apmonnueckue xonebanus. [lepuon, yactora, aMIiuTyaa
n (haza KonebaHui

5.1.2

ITpyxuHABIN MassTHUK. MaTeMaTHue CKUil MasiTHUK

VYpaBHeHHe rapMOHUYECKUX KosieOanuii. Kunemaruueckoe
U IMHAMUYECKOE OMHMCAHKE KOJIeOaTeIbHOrO ABMKEHUS

[IpeBparieHre YHEPTUHN MIPH TAPMOHUYECKUX KOCOAHUSIX.
CBsi3b aMIUIUTYIBl KOJIEOAHUN HWCXOMHOW BEJIWYUHBI C
aMIUIMTYIaMH KoJIeOaHH €€ CKOPOCTH U YCKOPEHHUs

KonebarenbHblii KOHTYp. CBOOOTHBIC AIIEKTPOMArHUTHBIC
KoJneOaHus B HUICATBHOM KOJIEOATeTbHOM  KOHTYpE.
Amnaorus MEXTY MEXaHHYECKUMHU u
AJIEKTpOMarHuTHeIMH Kosiebanusimu. Dopmyna Tomcona

3aK0H COXPAHCHHS YHEPTHH B HICATHLHOM KOJICOATEIThHOM
KOHTYpE

BBIHY)KILCHHBIC MexaHudecKue Kojebanusg. Pe3oHaHc.




Pe3onancHas kpuBas. BeiHyX/I€eHHBIE 3JIEKTPOMarHUTHbIE

KOJIeOaHUsI.
5.1.8 IlepemeHHbI TOK. CHHYCOUIaJbHBIN NEePEMEHHBIN TOK.
51.9 MomHOCTh  NMEPEMEHHOTO  TOKa. AMIUIUTYIHOE U
o JIEUCTBYIONIEE 3HAUCHNE CUIBI TOKA M HAPSHKSHUS
Tpancdopmatop. [TpousBouctao, nepeaada u
noTpebiaeHne dSIeKTPUUYECKOW DHEPTruu. IKOJOTHUYECKUE
5.1.10 PUCKM TP TPOM3BOJACTBE AJIEKTPUUECKOM SHEPTHUH.
Kynbrypa MCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
MTOBCETHEBHOM JKU3HHU
5111 TexHuueckue ycTpoiicTBa: cericMorpad, 3IeKTpUYecKuit

3BOHOK, JIMHHH 3JICKTPOIICPCaaqd

[Ipaktuueckue paboTsl. lccnenoBaHue 3aBUCUMOCTH
nepuosia MajblX KojieOaHWM Tpy3a Ha HUTH OT JUIMHBI
5.1.12 HUTHU U Macchl rpy3a. MccnenoBanue nepeMeHHOIo TOKa B
LENH U3 MOCIEeI0BATEIIBHO COEIUHEHHBIX KOHAEHCATOPa,
KaTYUIKU ¥ pEe3UCTOpa

5.2

MEXAHUYECKUE 1 SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHu4yecKkue BOJIHBI, YCIOBHUS  PacHpOCTPAHEHUS.
5.2.1 [Tepuon. CxopocCTh pacnpoCTpaHEHUsI W JJIMHA BOJIHEI.
[TomepeuHble U MPOAOIBbHBIC BOJTHBI

5.2.2 Wutepdepennys u qudpakiiys MEXaHHICSCKUX BOJH

3Byk. CkopocTh 3Byka. I'pomkocTh 3ByKa. Beicora TOHa.

5-2.3 TemOp 3ByKa

DONeKTPOMarHUTHBIE  BOJIHBL.  YCIIOBUS  HM3JIy4YEHUS
524 AJNIEKTPOMArHUTHBIX ~ BOJIH.  B3ammHas  opueHTanus
BEKTOpOB E, B 1 U B 3JIEKTPOMArHUTHOM BOJIHE B BAKYYME

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:  OTpa)KCHHUE,
525 IIPEJIOMIIEHUE, HoJIIpU3anus, Tudpakuus,
uHTepdepenims. CKOpoCcTh AMEKTPOMATHUTHBIX BOJIH

[llxkana  SIEKTPOMATHUTHBIX  BOJIH. IIpumeHeHue

5.2.6
HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[TpuHIMIIBI paguoCBsI3u U TeneBuaeHUs. Pannomoxarius.

5.2.7 o
DJIEKTPOMArHUTHOE 3arPSI3HEHHE OKPYKAIOIICH CPEIbI

TexHu4yeckre yCTpPOMCTBA: MY3bIKaJIbHBIE HHCTPYMEHTHI,
VABTPA3BYKOBas TUArHOCTUKAa B TEXHHUKE M MEIUIIMHE,
panmap, paauonpuéMHUK, TEIEBU30p, aHTEHHa, TenedoH,
CBY-mteun

5.2.8

53

OITTHUKA

[TpsMonuHeiHOe pacnpocTpaHEHUE CBETa B OAHOPOIHOU

5.3.1
cpeae. JIyd ceera

OtpaxxeHue  cBera.  3aKOHbl ~ OTPa)XXCHMsI  CBETa.

532 .
ITocTpoenue n306paxeHuil B IIIOCKOM 3€pKaje

HpeJIOMJIeHI/IC cBeTa. 3aKOHBI MMpCIIOMJICHHUA  CBCTA.

533 .
AOCOJIIOTHEIN ITOKA3aTeIb MPEIOMICHUS

5.3.4 ITonmHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIA yromu




MTOJTHOTO BHYTPEHHETO OTPAKSHHUSI

535

Jlucniepcust cBera. CiioxkHbIN cocTaB Oenoro cera. L{BeT

5.3.6

Coluparoniue W paccerBaroIIre JUH3bL. TOHKas JIMH3A.
DOKYCHOE PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JTMH3BI.
[Toctpoenne  w300pakeHW B COOMpAIOIMUX |
pacceuBaromnx JuH3ax. dopmyna TOHKOM  JIMH3BI.
VYBennueHue, 7aBaeMoe JIMH301

5.3.7

IIpenensl IPUMEHUMOCTH T€OMETPHUIECKON ONTUKH

5.3.8

WNurtepdepentus  cBera. KorepeHTHbIE  MCTOYHUKH.
VYcnoBus HaOMIONEHUST MAaKCUMyMOB W MHMHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HbBIX
KOTEPEHTHBIX MICTOUHUKOB

539

Hudpakuus csera. JudpakunoHHas pemeérka. YciaoBue
HAOMIONEHUsI TMJIABHBIX MaKCUMYMOB TIIpU  TaJ€HUU
MOHOXPOMAaTHYECKOr0  CBeTa Ha  JAU(PaKIHMOHHYIO
PEMETKY

5.3.10

ITonsipuzanus cBeta

5.3.11

TexHuyeckre yCTpPOWCTBA: OYKH, Jyma, ¢oToamnmapar,
MPOEKIIMOHHBIA  ammapar,  MHUKPOCKOI,  TEJIECKOII,
BOJIOKOHHASI OTITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOU/T

5.3.12

[Ipaktnueckne  pabotel.  M3MepeHue  mokasarens
npesnomiieHus. VccrnenoBaHue cBOICTB HM300pakeHUil B
nuH3ax. HabmroneHue qucnepcuu cBera

JIEMEHTEI CITIELIMAJIBHOM TEOPUU OTHOCUTEJIbBHOCTU

I'paHuIbl IPUMEHUMOCTH  KJIACCUYECKOM MEXaHUKH.
IlocTynarsl TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH

6.1 MOIyJIsl CKOpPOCTM CBeTa B  BaKyyMmMe, IPUHIUI
OTHOCUTEJILHOCTH DNHIITEHHA
6 6.2 OTHOCHUTENBHOCTh ~ OIHOBPEMEHHOCTH.  3aMEJUICHUE
BPEMEHH U COKpAIllEHUE JIJTUHBI
6.3 DHEPTHs ¥ UMITYJIHLC CBOOOTHOM YaCTHITBI
6.4 CBsi3p Macchl C SHEprueil M HMITYJIbCOM CBOOOIHOM
' YaCTHUIIbl. DHEPrusl MOKOsl CBOOOAHOM YacTUIIbI
7 KBAHTOBAS ®U3NKA
DJIEMEHTEI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [Inanka cBs3u 3HEprun GoToHa C ero
4acTOTOW. DHEPIHs U UMITYJIbC (HOTOHA
712 OtkpeiTHe u uccnenoBanue (orordpdexra. OnbiTer A.T.
o CroineToBa. 3akoHbI GoTodhdeKTa
7.1 713 VYpaBHenue OiHmTeltHa a1 QoTtorddexra. «Kpachas
rpanunay Gororddexra
7.1.4 Jlasnenne ceera. OnbiTel [1.H. Jlebenena
7.1.5 XHUMHYECKOE JEHCTBHE CBETA
71.6 TexHndeckue ycTpoiicTBa: (oTtosnemMeHt, (oTonaTyuk,

COJIHCYHAsA 6aTape51, CBCTOAMO/,
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CTPOEHME ATOMA




7.2.1

Monens aroma Tomcona. OnbiTel Pezepdopaa mo
MCCJIEI0BaHUIO CTpoeHust aroma. [1nanerapHas Mmonenp
aTroma

7.2.2

[Toctynarer bopa. M3nyuenune m moriomieHne (GOTOHOB
IpU TIEPEXoJle aTroMa C OJHOIO YPOBHSA DHEPrMM Ha
npyroil. Bunel ciektpoB. CekTp ypoBHEN 3HEpruH aToMa
BOJIOpOAA

7.2.3

BonnoBeie cBoiictBa wactul. BomHel ne  bpois.
KopnyckynsipHO-BOITHOBOM Jyau3M. Hudpakmms
DJIEKTPOHOB Ha KpHUCTaIIaxX

7.2.4

CHOHTaHHOE M BBIHYKJEHHOE U3JIy4eHHUE. YCTPONCTBO U
TMPUHITUT PaOOTHI J1a3epa

7.2.5

TexHUyeckue  yCTpPOWMCTBA:  CHEKTPAJIBHBIA  aHAIM3
(CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMIIBIOTED

7.2.6

[Ipaktuueckue pabotel. Habmronenue nmMHERHYaTOro
CIIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metonpl HaOMIONEHUS M PETUCTPALUU AJIEMEHTApPHBIX
YaCTHULL

7.3.2

OtkpbiTHe paauoakTuBHOCTH. OmbiThl Pe3epdopna mo
ONPENICJICHUI0  COCTaBa PAJUOAKTUBHOIO  M3JIyYEHHUS.
CpoiictBa anbda-, Oera-, ramMma-uziaydeHus. BrusHue
PaIMOaKTUBHOCTH Ha )KHBbIE OPraHU3Mbl

7.3.3

OTtkppiTHE pOTOHA U HeWTpoHa. HykiioHHast Moziens siapa
I'eiizenbepra — MBanenko. 3apsn sapa. MaccoBoe 4mciio
siapa. M3oTonsl

7.3.4

Anbda-pacna. ONEeKTPOHHBIM U TO3UTPOHHBIN
Oera-pacman. ['amma-u3nydeHnue. 3akOH paAHMOAKTUBHOTO
pacraga

7.3.5

DHeprust CBSI3M HYKJIOHOB B sApe. SIAepHBIC CHIIBL
JledexT Macchl aapa

7.3.6

S nepHblie peakiuu. JleaeHue u CUHTE3 siaep

7.3.7

SAnepusiii peaktop. TepmosiaepHslit cunTe3. [IpoGnemsl u
NEPCIEeKTUBBl  SAEPHOM SHEPreTHKU. KOJIOTUYECKHE
ACIEKTBI SIAEPHON YHEPIEeTUKU

7.3.8

OneMeHTapHble  4YacTUlbl.  OTKpbITUE  TO3UTPOHA.
DyHIaMEeHTAJIbHBIC B3aMMOACHCTBHUS

7.3.9

TexHu4ecKue yCTpoiCTBa: JO3UMETP, Kamepa BuibcoHa,
SIIEPHBIN PEAKTOP, aTOMHas OoMOa

7.3.10

[Mpaktuueckre pabotel. MccrnemoBaHue TpPEKOB YacTHIL
(10 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3naoro Heba. Co3Besnus, (pKue 3BE3/BI, TUIAHETHI,
HX BUANMOE JBM)KEHHE

8.2

ConHeunas CHUCTCMA. IImaneTsl 3eMHOM T'pYIIIIBI.
IInaneTeI-ruTaHTEl B UX CIIYTHHKH, KapJIMKOBBIC IIJIAHCTHI.




Maubie Terra COTHEYHOU CUCTEMBI

8.3

Connne, ¢dotochepa u  armocdepa. ConHeuHas
AKTUBHOCTh

8.4

Hctounmk sHepruu CoJiHIA B 3BE3]T

8.5

3BE3bI, WX OCHOBHBIE XapaKTEPUCTHUKU:  Macca,
CBETHUMOCTbD, pa)myc, TeMnepaTypa, nX B3aMMOCBA3b.
Juarpamma «CHEKTpajdbHBIM KJIACC — CBETUMOCTHY.
3BE3AEI DJIIABHOM ITOCJIEIOBATEILHOCTH. 3aBHUCUMOCTDH
«Macca —  CBETHMOCTbY IS 3BE3J  IVIaBHOM
MOCJIEAOBATEILHOCTH

8.6

BnyTtpennee CTpOEHHE  3BE3N. CoBpemeHHbIE
IIPEJCTABICHNUS O IPOUCXOXKACHUM M 3Bomonuu ConHua u
3BE31. DTallbl )KU3HU 3BE3]

8.7

Mneunsiit  Ilyte — Hama TDanaktuka. ChupanbHas
cTpykrypa lamakTuku, pacnpeneineHue 3BE3N, raza U
meiin. llomoxxenne w aBwxkenue Comuna B [amaxTuxe.
ITnockas u chepuueckast OACUCTEMBI I aTaKTHKH

8.8

Tunel ranaktuk. Paguoramaktuku v KBaszapbl. UYEpHbIe
JBIPEI B AApax rajJakKTHK

8.9

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa0b6ma.
Paz0eranme ramaktuk. Bospact u pamuyc Bcenennoii,
teopusa  bombmoro  B3pbiBa.  Mogens  «ropsAuei
Bceenennoin». PenukroBoe usinyyeHue

8.10

Macmtabnas cTpykrypa BceenenHoil. MeraranakTuka.
Hepeménnsie npo06iieMbl aCTPOHOMHHI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA
» Guzuka. 10 knacc. Msxkumes I*4., Byxosues b.b., Corckuit H.H.; noa
penakmueit [lappentreBoit H.A. Aknnoneproe obmectBo «l3narenbcTBo
«IIpocsemenne»
» Ouspuka. 11 xknacc. Mskumes I4., byxoBues b.b., Yapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. AkninonepHoe obmectBo «3narenbcTBo
«IIpocsemieHne

METOANYECKHUE MATEPHUAJIBI J1JISA YUYUTEJIA

e HHpopMalIMOHHO-METOAUYECKOE TUCHbMO 00 0COOCHHOCTSIX MPENOJaBaAHUS
yueOHoro npeamera «duzuka» B 2025/2026 yueOHOM rony

https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf

o MeTroauuecKkue peKOMEHIAINH 110 CO3JaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO MPOQUIIeH U KIACCOB C YIITyOJIEHHBIM N3yYeHUEM
MaTeMaTUKH, GU3UKU, XUMUH, OUOJIOTUU B 00I11e00pa30BaTeIbHBIX
OpraHM3aIMsIX C UCTIONIh30BaHUEM HHPPACTPYKTYPHI, CO3JaHHON B paMKax
HalMoHanbHOro npoekra «O0pazoBanue» (KBantopuymsl, [T-kyOb1, Touku
pocra u 1p.) (2025 1)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd klassov_tehnol i_en_pr
ofilej 2025.pdf

e Meroanueckue pexkomeHaanuu. Opranusanus B3anmoaeicTeus “Ikona — By3 —
npeanpustue” (2025 1)
https://edsoo.ru/wp-content/uploads/2025/09/mr sh v p 2025.pdf

e MeToauuecKkue peKOMEHIAINH M0 U3y4eHHIO TeMbI «[1oCTOSHHBIIH
ANMEKTPUUYECKUN TOK» B IIKOJILHOM Kypce pusuku (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika p_e_t.pdf

® VY4eOHO-METOAMYECKOE 00eCTIeueHHE MPOLIECCOB MPENOIaBAHMS XUMUH,
Ouonoruy, GU3NKU Ha YPOBHSAX OCHOBHOIO OOILETO U CPEeTHEro 00IIero
00pa3oBaHMs ¢ BKIIOUEHHEM JOMOTHUTEIHHOTO HHKEHEPHOTO KOMIIOHEHTA

(2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj komponen

t.pdf

e KonTekctHbie 3a7aun. 3aaHus K yueOHOMY Kypcy «Dusnkay» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika 2024.pdf

MNP POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

o OU3MKOH JIAB https://physicon.ru/eor-list/4-fizika

e BUBJIMOTEKA LIOK https://mouypoxu.pd/



https://edsoo.ru/wp-content/uploads/2025/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/02/mr_fizika_p_e_t.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_fizika_2024.pdf
https://physicon.ru/eor-list/4-fizika




