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Kitace 10-11 ximaccer

OO6m1ee KOJMYECTBO YacoB 1Mo yuyeOHomy miany 136 gacos: B 10 kinacce — 68 yacos
(2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).

Cocragnena B cooTBeTcTBUH ¢ DefepabHON pabodeii mporpaMMoi 1Mo (Gu3uKe.
VueOHUKH:

®dusmka. 10 kmace: yued. misg oOmeoopa3oBar. opraHu3amnuii: 6a30BbIA U yriayoOll.
ypoBau / I'. SI. Msakumes, b. b. byxosues,H. H. Corckwuii; mox pen. H. A.
[TapdentseBoii. — 9-¢ u3m., crep. — M.: [Ipocsemenne, 2022.

®dwuszuka. 11 kmacc: yuel. asa o6meoopa3oBaT. opranu3aiuii: 6a30BbIi U yriayo.
ypoBau / I'. S. Mskumes, b. b. byxosues, B. M. Yapyrun; non pen. H. A.
[TapdentreBoii. — 10-e uza., crep. — M.: IIpoceemenue, 2022.

Paccmotpena Ha 3acegann MO eCTeCTBEHHO-HAYYHOTO LUK

[IpoTokon Ne 4 or 17.06.2025 1.

PykoBoaurens MO Ab6nynnoeBa A.A.




MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusi yuyeOHoro npeamera «duszmka» B o0Opa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qpu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEATU3alMH MEXKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (pM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOABI, BHICTYyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIY4EHUS HOBBIX MAaTepHaloB C 3aJaHHBIMH CBOMCTBAMH M IPYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usuku s ypOBHS CpeaHero ooOmero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ©dusukum  mpeamosiaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TaKke OOCYXICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeopuH, posin PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
IPUMEHUMOCTH TEOpPUHM, JMJi1 OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexae
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOLIMNA CHUCOK YYEHUUYECKHX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM MepedyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »>TOM oOecrneunBaeTcsi OBJIAJICHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIOIINE IPUMEHSITh H3yUYEeHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK U UHTErpHUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSCHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIONICH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOM MOAENU Jid CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIEUeHUI0 Y4eOHOro rmporecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOMKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYAOBaHHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAalMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTedMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpECa M CTPEMIJICHHS OOYYalOIIMUXCS K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE IMO3HaHUS U (popMHpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

 opMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e popMupoBaHME yMEHUH OOBACHATH SABJIEHUS C  HCIIOJIb30BAHUEM
bu3nyeCKrX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMupoBaHUE TPEACTABICHUNA O poiud (PU3UKK IS Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX lene o0ecreynBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B

npoluecce U3ydeHus Kypca GU3MKU Ha yPOBHE CPEAHET0 00I11ero 00pa3oBaHus:

e MPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e popMUpOBaHHME yMEHMHA TNPUMEHSATH TEOPETHUUECKHE 3HAHUS  JiA
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



¢ OCBOCHHME CIIOCOOOB pEIIeHHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHM 331a4H;

e IOHUMaHWE (PUBNYECKUX OCHOB W TMPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTanuu UHGOpMaIH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM JJIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBojuTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHUsT J1a0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIepUMEHT B (hU3BHUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BWKEHHWE  MaTepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpemMuTeIrHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHUsI.



Hanpagienue ckopocT Ipu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MIOCJICIOBATEILHBIC PABHBIE MPOMEXYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CuJIBI OTHOCUTEIIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

N3ydenue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarHi.

HccnenoBanre yclIOBHI pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpAILICHUA.



Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTEPHAIBbHBIX TOYEK.
WMiiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHsS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass »Hepruss MarepuaibHOW TOUkW. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOIU3H
IIOBEPXHOCTU 3EMIIU.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccwibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CHUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIMU CUCTEMBI TEIN.
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHUIHATLHON SHEPTrUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha PUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pasMepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO raza. AOCONIOTHash TeMIlepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBWKEHMsA vacTtull rasza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHUEe MenaeneeBa—Kianeipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BemecTBa. ['paduueckoe mpencTaBieHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE W3MEpPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U CTIOcO0bI €€ n3mMeHeHus. KonnuecTBo TerioTel U pabota. BHyTpeHH: s
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydCHUE. Y AeIbHas TEINIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenjaonepeaaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TemnoBble  MamuHbl.  [IpuHOUIIBI  OEWCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKku U3 OyTBUIKM TOJ JEUCTBUEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.



OneiT MO anuabaTHOMYy pACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Teaa. AHU30TPONUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefibHas TerioTa masieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTATUIMUECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AYXa.

Pasznen 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alMs TeN. OJEKTpUYEeCKuM 3apsa. JlBa BuAa DIEKTPUYECKUX
3apsnoB. [IpOBOIHUKM, OUANEKTPUKU W IOIYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  anmekTpuueckoro moiia.  [IpuHuumn
CYIIEPIO3ULIAMN JJIEKTPUUYECKUX MOJIeH. JIMHUU HanpsyKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

Pabora cmm  amekrpocratmdeckoro  mouss.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANIOB. [IpOBOAHMKM © JNMINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

OnekTpoémMkocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.



TexHu4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuuHvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora amekTpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 5iekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasT  MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTh
noynpoBoHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBoaHUKOBBIE TPHUOOPHL.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIUTOB.
DNEeKTpOoIUTUYECKas: AUCCOIUALUS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKKA TOKA, OJJIEKTPOHArpPEeBaTEIbHBIC MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINU IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HaIpSKEHUS.



3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS U MaTepuana.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHne cMEaHHOTrO COSIMHEHUSI PE3UCTOPOB.

N3mepeHre 3JIeKTPOJBUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeamMeTHble CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, runepOosia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysusi, ocmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W
ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJLIOB, JJICKTPOJUTHUECKAS JHUCCOLMAIIMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUe JIBH)KEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHUKE, MOJIIUIHUKUA, HCIOJb30BAaHHWE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTUE€), JBHUraTelh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkl,
AJIEKTPOOCBETUTEIBHBIC PUOOPHI, TaThBAHUKA.



11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEMCTBUME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM MHAYyKIUU. KapTuHa NWMHUNA MarHUTHON
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarnutHoe TIOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOAHMKA W 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBIXKYINAs CuUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanest.

BuxpeBoe nsnexkrpudeckoe Imoje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJBIXKYIIAA  CuUja
CaMOMHAYKIIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



M3ydeHne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.
HccenenoBanne n1eMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apMmonnyeckue konedanus. [lepuon, yacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIC KOJICOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUX KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUs.

[lepemennbiii TOK. CHUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [Ipon3BoacTBo, nepegadya U MOTPEOICHUE IEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JTMHUM JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HaGmronenue pezonanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEaAUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH NEpUOJA MaJbIX KoJieOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.



Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE GOJIHbL

MexaHnudeckue BOJIHBI, yclioBUd pacnpoctpaHeHus. llepuoa. CkopocThb
pacrpocTpaHeHuss W JuIMHA BOJHBL. [lomepeuHble W NpPOJONBHBIE  BOJHBI.
HuTtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasa opuenrtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uHTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE 3JIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JIUArHOCTHKA B TEXHUKE W MEAULMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJIeOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX — BOJIH: OTpPa’KEHHE,
IpesioMJIeHUE, MoJspu3alus, udpakums, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsmoiMHENHOE pacIpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yrosl IMOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cBera. CinoxHbli coctaB Oenoro cseta. Ler.

CobOuparorie ¥ pacceuBaroniue JuH3bL. ToHkas suH3a. DOKycHOE
paccTosiHME W ONTHYECKash cujia TOHKOM auH3bl. [locTpoeHume wm3o0pakeHUil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaAOMIOMEHWS MAaKCMMyMOB W MHUHUMYMOB B HWHTEP(EPECHIIMOHHOU
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Moiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKeHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PESITABUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmovl K6aHmMo8oIl ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrUM GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.



OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue DiHIITEHHA 11 Porodddekra. «KpacHas rpanuiar
dbotorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCcTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (POTODIEMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OrnpeneneHue IIMHBI BOJIHBI JIa3epa.

HaOGmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO wW3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydCHHUS.
Biusitnue paanoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tornsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SlnepHple peakuuu. /leneHrue u CUHTE3 AI€ep.



Anepureiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3NYECKOI KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

Otanel pa3BUTHA acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConneuyHas cucrema.

Comnne. ConHeuHast akTUBHOCTh. McTrounuk sHeprum ConHUIA W 3BE3N.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacC —
CBETUMOCTB». 3BE31bl IJIaBHOM NOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENILHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3]1. DTaNbl )KU3HU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3psiBa. PEnMKTOBOE H3TyUEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUWIOKEHUHN I ONpeieNICHUs MOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEBEPHOro MOJYyIIapus U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O06o0maroniee MOBTOPEHUE

Ponp ¢usuku uW acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYYHOW KapTHHE MUPA, POJIb (PU3MUECKON TEOpUHU
B (OpPMHUPOBAHMU TMPEACTABICHUN O (U3MYECKON KapTUHE MHUpPA, MECTO



bu3NYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIM (DakT, rumore3a, (Qpusnueckas BeJIWYHWHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YpPAaBHEHWH, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbI U MX IMPOCKIHH HA OCH KOOPIWHAT, CIIOKECHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, TEUCTBUE
paanaIy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa3OBaHUA KPUCTALINYECKOM PEIIETKHU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocus: TMHAN 3NEKTPOIIEpeaay, TEHEPATOP NEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATEIb, MHAYKIIMOHHAS [1€4b, PaJIap, pAAUOIIPUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBYU-neusb, mpOEKIIMOHHBIN amapar, BOJOKOHHAS ONTHKA,
CoJIHEUHas Oarapes.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «Du3nMKa» HA YPOBHE CpPEIHEro O0OIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOJIKHO OOECTICUUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TpenMeTa «Dusmkay TOKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PacCHIUpEHHE >KHU3HEHHOTO



OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peaiv3alii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX QYHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKON JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
MpUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodecCHOHANBHON AESTEIBHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAaHHUE TJIO0ATBLHOIO
XapakTepa dKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacuIupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MUKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:



c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;
OCO3HAHUE [ICHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTD B MPOIECCE U3yUCHUS
(U3UKHN OCYHIECTBIIATH IPOCKTHYIO U UCCIIEIOBATEIIBCKYIO JIEITEIHbHOCTh
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiicTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

ONPENENATh LENU JEeATENbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaEeMBbIX
(U3HYECKUX SIBICHUSAX;

pa3pabarbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETFHOCTH;

KOODAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHSATHUSIMH W METOJaMHU
bu3nYecKoil HayKH;

BJIa/IETh HaBbIKAaMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITENbHOCTU
B o0yiactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJAQJE€Th BUAAMU JEATEIBHOCTHM 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIPEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaauy,
BBIIBUTATh TUTIOTE3Y €€ peIIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUHN PELICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;



JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUIECKYIO O0O0JIACTh
KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTh OpUruHAIbHBIEC MOAXObl U PEIICHHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4YH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nundopmanmeii:

BJIAJCTh HABBIKAMHU MOJy4YeHUs] UHPOpManuu (HU3HUECKOTO COICPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBISATh IIOMCK, aHaJM3,
CUCTEMATHU3ALMIO U HMHTEpIpeTanuio WHGOpMAIUU pa3IuYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPeJCTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/lad ¢ CcOOMIoJiecHHeM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpeKEHUsS, TPaBOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMAaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpPXKAHUS B PA3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYeHUSI UHPOPMAIIUU U TIEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpEICTABICHHS ¥ BU3yJTH3AIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallud MW  CMST4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK) TOYKY 3pPEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
WHTEPECOB U BOZMOXKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JESITEIbHOCTH, OPraHU30BbIBATh U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOrN0 YYaCTHUKA KOMAaHIbLI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKThI, OLECHUBATh HAEHU C MO3UIHAU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKONW 3HAYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B Pa3JIUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATEIBHYIO JEIATEILHOCTh B 00JIacTH
GU3UKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENTFHO COCTAaBJISTh TUIAH PEIICHUs PacUYETHBIX W Kav4eCTBEHHBIX
3aJ71a4, IJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIIMpATh paMKH YIE€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIAJCTh HABBIKAMH  IIO3HABATEIBLHON  pedyieKCHMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluu, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS 10 HX
CHUKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TMIPU aHAIU3€ pe3yJIbTaToB
NEeSATETLHOCTH;

MpPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaToOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYaroIIuXCs
COBEPIIICHCTBYETCS AIMOIMOHATLHBIN WHTEJICKT, TIPEAMOIararo vz
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHUSI, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATLHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
OBITh YBEPEHHBIM B ce0e;



CaMOpETyJIMPOBAHUS, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOUAIOLICH CTPEMJICHUE K JOCTHXKECHUIO LEIU U
yCIieXy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH MCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHMMATh SMOIIMOHATILHOES COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOIICHUS
C APYTUMHU JIIOJIbMU, 3a00TUTHCSI, MPOSBIISITH UHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJ/IBTATDBI

K kxoHny oOyuenus B 10 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpPaxX pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
MaTepuajgbHas TOUKa, HHEpLUUAIbHAsl CUCTEMa OTCUETa, aDCONIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3HUYECKHUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KMHETUYECKOW TECOPHUM CTPOEHMs BEIECTBA U
NIEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
NBUKEHHE, CBOOOJHOE TMaJeHUe Tell, ABM)KEHHE 10 OKPY)KHOCTH, HHepLus,
B3auMoencTBue Ten, 1uQQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpEeBaHUM (OXJIAXKIEHUH ), TEINIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJEHCALMS, IJIABJICHUE, KPUCTAUIM3ALMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro Harp€BaHWU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMSA ra3a B  H30IMpoLeccax,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBHE 3apsI0B;

ONMKCHIBATH MEXAHUYECKOE JBWKEHUE, UCIONb3Ys (PU3MUECKUE BEIUUYMHBI:
KOOpAMHATA, IyTh, MEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KHHETHYECKasi YHEPrusl, NOTCHIHAIbHAS 3HEPIUs, MEXaHUYECKas
paboTa, MexaHMYecKass MOINHOCTh; NpPH ONUCAHWKM NPaBUIBHO TPaKTOBATh
(bu3MYeCKul CMBICT MCIHOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W E€IMHULIBI,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUYHMHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh M3YyUYECHHBIE TEIUIOBHIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCTIONIB3YsT (DM3UYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrus XaOTUUYECKOTO JBIKECHUS MOJICKYJ, CpeAHEKBapaTUIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSIsI J3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JAEUCTBUS TEIJIOBOIO JIBUTATENsA; IpPU OINUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUsS W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMUMHAM;

OINMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJICKTPUUECKUE
sBJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, MX OOO3HAUYECHMUS] M EIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHaIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHCHUSI MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCa,
MNPUHLNIN CYNEPHO3ULINUNA CHUJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw 3TOM pasiinyarh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS MAalllMH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX O€30MaCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpobiieMy/3agadyy M THIOTE3y Y4eOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBaTH BHIBOIHI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAY  (PU3MUYECKHMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIe TAaOJIUII U TpapUKOB, AeNaTh BHIBOABI MO pe3yIbTaTaM UCCIEeI0BaHNUS;

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBaHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeIOBATEIHCKOH W TPOCKTHOU



NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ PEIICHHs, TPOBOJUTh PACUYEThI M OIEHWBATH PEATBHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHII C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJB30BaTh  MPU  pEIIeHWHM  y4eOHBIX  3ajaad COBpPEMEHHBIEC
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMAIIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pAaCHpEneNsiTh OOS3aHHOCTH U
IJIAHUPOBATH AECATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJC€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCcTo (GU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH IJIFOJEHU, LEIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUYECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUYCYHBIA UCTOUYHHUK CBETA, SIAECpPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU pelieHuu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKHU: IJICKTPUUYECKAs] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIIEHHUE,



untepdepennus, audpakuus W - TONApU3AIMS  CBETa, JHUCIEPCHS  CBETa,
doTornexrpudeckuit 3GpdexT (hoTtodddekT), cBeTOBOE NaBiieHrne, BOZHUKHOBCHHE
JUHEHYaToOro CIeKTpa aTroMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHAs
PaIOAKTUBHOCTE;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJCKTPUYECKYI0  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMATrHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIEKTPUUECKUIN 3apsijl, CUJia TOKa, AJIEKTPUUECKOE HANpPsHKEHHUE, AJIEKTPHUUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTyIIKH, DHEPTHsl JIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEpPHOJ W YacToTa
KoieOaHuil B KoJebaTenmbHOM KOHTYpE, 3apsl U cuja ToKa B TMpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHUM, (POKYCHOE pacCTOSHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICT HCIIONB3YyEeMbIX BEIUYMH, WX OOO3HAYCHUS ¥ EIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIMUMHY C JIPYTHMH
BEJIMYMHAMU;

ONKCHIBAaTh HW3YYECHHbIC KBAaHTOBBIC SBJICHHUS U MPOLECCHI, HCIOIB3YS
¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHO TIOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX SI7Iep, TpPH OMUCAaHUHM TPABUIBHO TPAKTOBATh (PUIUUECKUI CMBICHT
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JaHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HaUeHNE (PU3NYECKOM BEINYUHBI;

aHAIIM3UPOBaTh (PU3UUECKHE MPOILIECCHl U SBICHUS, HUCIONB3Ys (hHU3HUECKUe
3aKOHBI M MPUHIMIMBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEILHOTO U MapalIeTbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHAYKIHH, 3aKOH MPSMOJIMHENHOTO pacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa i pororddexra,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOH COXpPaHCHHUsI
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHMsI MacCOBOTO YHMCIa, MOCTynaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIbl, 00JacTH)
IPUMEHUMOCTH;

OTIPEETSATH HANIPABICHNE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsI POBOTHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHUE, CO3aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIENIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: MPHU 3TOM
dbopMmynupoBaTh MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIIORKEHHOTO OOOPYIOBAaHUS, MPOBOJIUTH OMBIT |
(GbOopMyIMpPOBATH BHIBOIHI,

OCYILIECTBISTh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PUZNUYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIUYUH C HCIIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MaCHOr0 TpyJa MPHU MPOBEICHUU HMCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCTIONB3YS (hU3UUecKHne 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7au
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peraTh KaueCTBEHHbIE 3a/1a41: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPECUUBYIO
[ENOYKY PAaCCY JACHUU C OMOpOH Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAaIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX 0€30MacCHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

MPUBOJINUTH TIPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B TpyINIie C BBIMOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAlMOHAIBHO pPACHPEACNiaTh OOS3aHHOCTU U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/1bl HAYYHOI'O 1IO3HAHUSA
bubmuoreka [{OK
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edso.ru/7f41bf72
Hroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubmuoreka [IOK

®dazoBbIe Nepexoabl

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



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

Uroro no pazneny

Paznea 4. JIEKTPOJUHAMUKA

24

bubnunoreka LIOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpuYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 1 1 3 bubnmoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnmnoreka [JOK
' KoJIeOaHust https://m.edso0.ru/7f41c97¢c
99 MexaHn4yecKue U AIEKTPOMarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 Brbmrorexa [IOK

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



https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Etilfsﬂ;lrztiigrou}; £41c07C
Htoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 Ob6o06maromee MOBTOPEHNE 4 ngsH;;T:;igrou}i £41c07¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabsnbie IIpakTuueckue
n/n Bceero u3yyeHusi oOpa3oBaTelbHbIE
padoTshI padoThI
pecypcsbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHuu

2 COBpPEMEHHOM i)a HOI1 K(z EI/IHII; MHUpa, B 1 bubmmorexa LIOK

p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuorexa [IOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE TPAMOIIMHEHOE TBUKEHUE 1 brbmmorexa LTOK

P P A https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bubmmnorexka [HOK

5 1
JBUYKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHnue. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J{BmkeHne 1 bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies.

. bubnuoteka [JOK

8 HNuepuunansubie cuctemsl otcyera. [lepBoiit 1

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. IlpuHnun cynepno3unuu

9 cuit. Bropoii 3akon Herotona st bubmorexa OK
' p . a https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH
10 Tperunii 3akoH Hp0TOHA 1151 MaTEpUAIIBHBIX bubmuoreka [IOK
TOYECK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
TsbKecTu. [lepBasg kocMudecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
YHpYT K https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddbunuent tpenns. Cuiaa
13 cor OTEIBJ'IGHI/I}I I (11)/1(1) BI/I)KeHI/II/II:) Tella B bubmorexa [JOK
P P A https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIU Ta3e
[TocTynarenbsHOe U BpalaTeabHOE
14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bubnunoreka LIOK
MowmeHT cuibl. [1ne4do cumbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tea
NMnynec MmaTepualbHOW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHITBL. bubmmnoreka HOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pabora n monHoCcTh cuiibl. KuneTudueckas
16 SHEPIrus MaTepualbHol Touku. Teopema 00 bubmorexa [TOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHs YIpyro aeGpopMUPOBAHHON bubnmnoreka [JOK

npyxuHbl. [loTeHnmanbHas sHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
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18

19

HOTGHL[I/Ia.HI:HBIG X1 HCIIOTCHIMAJIbHBIC CUJIBI.

CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJI C
H3MEHEHHEM MEXaHHISCKOM OHEpIruu
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

JlaboparopHuas pabota «lccrnenoBanue
CBSI3U pabOThI CHJIBI ¢ H3MEHEHHEM
MEXaHUYECKOM YHEPTUH Telia Ha IPUMeEpe
PACTSDKEHHSI PE3UHOBOTO JKI'YTa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

20

KonTtponsHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopru. BpoyHOBCKOE
newkenue. Auddysus

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTtep JBUKECHUS U B3aUMOICHUCTBUS
YacTHUIl BenecTra. Moienn CTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPJIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

26

WNneansusiii raz B MKT. OcHoBHoe
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneipona

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubnunorexa LIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «MccrnenoBanue

28 3aBHCHUMOCTH MEX/1y IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
29 N3onporiecchl B uaeaaIbHOM ra3e u ux bubnmoreka [IOK
rpaguyeckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss dHEeprus TepMOAUHAMUYECKON
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonnuecTBo Termiotel u pabota. BHyTpenHuss https://m.edso00.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICAIIBHOTO Ta3a
bubnunoreka LIOK
31 Buzet rennonepenatit https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KonuruecTBo TEMIOTH MpH TeIIonepeaaye. bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii mporiiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
MIPUMEHEHNE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubmuoreka [IOK
BTopoii 3ak0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictud u KIIJ[ remnoBoit bubmmoteka IIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapro u ero KII1/]
37 DKooruyeckue npoodaemMbl
TEIIOAHEPTETUKU
O6o06matomuii ypok «MonexynspHas bubnuotexa [JOK
38
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso00.ru/ff0c6938
39 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«MonexynsipHas ¢puznka. OCHOBBI
TEPMOIMHAMHKID)

https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs U OTHOCUTEIIbHAS BIIAYKHOCTH bubmuorexa [JOK

41 .

BO3Ayxa. HachllieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB bubmmoreka [JOK

42
KpucTauioB. JKuaKue KpucTabl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI

43 [1naBnenue u KkpuctayuMsanus. Y 1enbHas Bbu6moteka [JOK
terutoTa aBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bubnuoreka [{OK

44 v 0

PABHEHHE TCHIOBOTo batarca https://m.edsoo.ru/ff0c6820

45 DrneKkTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnnorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U

46 n(fn ﬂOBO HIfKI/I 3aK(I))H COXpaHEHUs brbmmorexa [TOK

JHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsaa

47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubmmnoreka HOK
ToudeyHbIi dDIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD 37€KTPUUECKOTo MOJIs.

48 [TpuHIUI CyNEepIO3UITUHU DIIEKTPUUECKUX bubmorexa LOK

P . yHep N P https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH

49 Pabota cuit 371eKTpOCTaTHUECKOTO MOJs. bubnmnoreka [JOK
ITorennuain. PasHocTh MOTEHIIHAIOB https://m.edsoo.ru/ffOc6f00

50 [IpoBOAHMKY M TUAJIEKTPUKH B bubmuotexa [OK



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6f00

SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJICKTPI/ILICCKaH IIPOHUIACMOCTD

https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTb IIJIOCKOT0 KOHAECHCATOPA.
DHeprus 3apsKEHHOr0 KOHIEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

[TpunHIMI NECTBUS U TPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara,
CTpyHHOTO MpUHTEpa. DIIeKTpOoCcTaTUYeCcKas
3amuTa. 3a3eMJIeHHE IEKTPOIpruOopoB

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
Oma ju1s1 yyacTka Lenu

56

ITocnenoBarenbHOE, MapaiensHOE,
CMEIIaHHOE COEJMHEHNE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHMSI PE3UCTOPOBY

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a5 OTHOM (3aMKHYTO)

aNeKTpudeckon uenu. Koporkoe 3ambIkaHue.

JlabopaTtopnas pabora «M3mepenune IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHETO
CONPOTUBIICHUS»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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PesepBHblit ypok. KonTponbhas paboTa 1o

bubnunoreka LIOK
59 TeMe "DnexkTpoanHamuka" / Becepoccuiickas
poa p https://m.edsoo.ru/ff0c8c56
poBepovHas paboTa
60 O06o6manmuil ypok «IeKTpoInHAMUKAY / bubnmnoreka HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DIIeKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
61 METAJIJIOB. 3aBUCUMOCTB COTPOTHBIICHUS
METAIIJIOB OT TEMITEPATYPHIL.
CBepXInpoBOAUMOCTh
62 ONeKTpUYecKuid TOK B BakyyMme. CBoicTBa
AIIEKTPOHHBIX MMYYKOB
ITonynpoBOOHHUKH, X COOCTBEHHAS U
63 o I/II\}/IICI(I?Ha}I npoBoaAMMOCTh. CBOMCTBA p—N- bubmorexa HOK
p p ’ https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
64 pacIuiaBax 3J€KTPOJIUTOB. Bbu6moreka [JOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPONn3
DIIeKTPUYECKHI TOK B Ta3ax.
. . bubnuoreka [{OK
65 CaMOCTOSITENbHBIN U HECAMOCTOSITEILHBIA
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DIEKTpUYECKHE IPUOOPEI U YCTPOMCTBA U UX
66 Il aKTquCKoe IT IEMGHSHI/IG };'I I;BI/IJ'Ia bubnmorexa [JOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHA 0€30I1aCHOCTH
KonTpomnpHas pabota mo Teme
67 «Qnekrpocraruka. [TocTosHHBIM bubmuotexa [OK

AIIEKTPUUYCCKHI TOK. TOKH B Pa3TUUHBIX
cpemax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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PesepBHeIil ypok. O000MaOmuA ypoK Mo

bubnunoreka LIOK

68 1

teMaMm 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68 5 4

I[MPOT'PAMME

11 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue

n/n Bcero u3y4eHusi  oOpa3zoBaTe/ibHbIE

padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U X
B3aumoeiicteue. MarautHoe nosie. Bektop 1 bubnuotexa [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa [JOK
peTela. A https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM
JlaGopatopnas pabora «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubnnorexka [JOK
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MarHUTHOTO TTOJIS Ha 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JBIKYIYIOCS 3apsbKeHHYH0 yactuily. Cuna
Jlopenna. Pa6ota cuibl Jlopeniia

https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHas nHAyKuus. [lotok
BEKTOpa MarHUTHON uHAyKuuu. I1C
MHIYKIHMU. 3aKOH 3JIEKTPOMAarHUTHON
naaykunu Gapanes

10

Jlaboparopnas padota «Vccienoanue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHIAYKIIUW>

NuaykTuBHOCTE. SIBIEHNE CaMOMHAYKIIUH.
O/J1C camOUHyKIIMH. DHEPrUus MAarHUTHOTO
TIOJISl KaTYILIKH C TOKOM. DJIEKTPOMAarHuTHOE
IoJie

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe mosie.
DNEeKTPOMAarHUTHAS UHIYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

Kontponbnas pabota nmo teme «MarHutHoe
I10JI€C. SHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
Iapmonrnueckue konebanus. Y paBHEHHE
rapMoHU4YecKux kojebanuit. [IpeBpamenue
SHEPTUHU

JlaGopatopnas pabora «/ccnenoBanue
3aBHCUMOCTH MEPHO/Ia MaJIbIX KOJIeOaHMi
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06

rpy3a»

Koneb6arenbubiii KoHTYp. CBOOOTHBIC
ANIEKTPOMArHUTHBIC KOJIeOaHus B

bu6mmoreka [IOK
14 UJeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
https://m.edsoo.ru/ffOcbh820
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJI€OaHUSIMU
®opmyna Tomcona. 3akOH COXpaHEHUS
15 SHEPIUH B HACAILHOM KOJIeOaTEILHOM bubmmorexa [IOK
p https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienue o 3aTyXaroMMX
16 KoseOaHusx. BelHyKIeHHbIE MEXaHUYECKUE bu6mmoreka [IOK
koseOaHus. Pezonanc. BeiHyxneHHbIe https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHUTHBIC KOJIeOaHus
[lepemennsbiii Tok. CUHYCOMAABHBIN
17 MepeMEHHbIN TOK. MOIITHOCTh EPEMEHHOTO bu6mmoreka [IOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAMTPSHKCHHUS
18 Tpauchopmarop. [IponsBoacTso, nepegada
U IOTpeOIeHNE PIEKTPUUECKON SHEPTUN
YCTpOUCTBO M IPAKTHYECKOE MPUMEHEHUE
bu6mmorexa [IOK
19 ANIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
. https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHIA dJICKTporepeaq
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE
20 anekTposHeprun. KynbpTypa ucrnoib30BaHus
AJIEKTPOIHEPTHH B ITIOBCETHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
bubmuorexa [JOK
21 pacnpoctpanenus. [lepuon. Ckopocts

pacnpoCTpaHEeHHS U JUTMHA BOJIHBI.

https://m.edsoo.ru/ff0cca54
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HOHCpC‘IHBIQ " IpOJO0JIbHBIC BOJIHBI

99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubnunoreka [HOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnmoreka [JOK
ckopocTb. [lIkana 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIHIBI paTUOCBSI3U U TETICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanus
o5 KontponbHas padota «Konebanus u bubnnoreka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B
26 OJIHOPOAHOM cpeze. ToueuHbIN HCTOYHHUK bubmmorexa LOK
b pee. https://m.edsoo.ru/ffocd350
ceera. Jlyu ceera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue nusobdpakeHuit B bubmmorexa LOK
’ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 OTp axenue. [IpenenpHbIil yron n}gg{oro bubmmorexa [JOK
P - peA . https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopnas pabora «3mepenue bubnuoreka [IOK
MOKa3aTesIsi MPEJOMIICHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3o00paxxeHuit B TUH3E.
30 ®opMya TOHKOW JTUH3bI. Y BEIUYECHHE bubmmorexa [OK
P ' https://m.edsoo.ru/ffocddle
JTUH3bI
31 JlabopaTopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B TMH3AX)
39 Hucnepcus ceeta. CroxHbIi cocTaB 0ei10ro

cgera. [[Ber. JlabopaTopHas pabora



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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«HalOnroieHne quciepcuu CBeTay

Nutepdhepennus cera. udpakius ceera. bubnunoreka [HOK
33 .
JudpakmonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 Mexanuku. [TocTynarel cienuanbHOM bubmmorexa [TOK
' 4 t https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIIEHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnnorexa [HOK
3aMeIJIeHre BPEMEHU M COKpAIEHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 yacTULbl. CBsA3b MAcChl C SHEPTHEN U bubmmorexa LOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrusl MOKOs
39 KonTponbhas padota «Ontuka. OCHOBbI bubnuoreka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubnuoreka [IOK
UMIynbe GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gpororddexra. bubnuorexa [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtordpdekra. YpaBHEHHE
42 BﬁHmTegl)Ha n(is)[q)(pomatbtgema «Kpacnas bubmmorexa LIOK
g F AP https://m.edsoo.ru/ff0d015e
rpanuta» Gotodddexra
43 Hasnenue ceeta. Onbitel 1. H. JIeGenena. bubnmoreka [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4yeckue yCTpoHCTBa U MPAKTUIECKOE
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npuMeHeHue: (OTOIEeMEHT, (POToaaTUHK,
coyHeuHast barapesi, CBETOANO

Permrennie 3agad mo reme «DIE€MEHTHI

bu6mmoreka [IOK

4
> KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopaa no paccesHuio o-4actu bubmorexa LHOK
PBOPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
47 I1 b
OCTyHatHl Hopd https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomeHue GoTOHOB MPU
48 ne g;o € aToMa ¢ ou:{oro (bOBH}I aHeprI/II/I bubmorexa HOK
pexoa ~ a yp p https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BonHoBEIe cBolicTBa yacTull. BoiaHEI e

49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnuorexa [JOK
nyanu3M. CHIOHTaHHOE U BBIHYXKIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE paTUOaKTUBHOCTU. OTBITHI

50 Pezepdopaa o onpeaenennio cocrara bubmmorexa LHOK

p&op P hitps://m. eds00.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CoiicTBa anb(a-, 6eTa-, raMMa-u3Iy4eHusl.

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpPTaHU3MBI
OTkpbITHE IPOTOHA U HeWTpoHA. M30TOMEI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubnuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edso00.ru/ff0d1162
M3ITy9CHUE

53 DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie bubmmorexa LIOK

https://m.edsoo.ru/ff0d1356
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peakimu. SnepHslit peaktop. [Ipodiemsl,
IIEPCIIEKTUBBI, IKOJIOTHYECKUE ACTIEKTHI
AIEPHON YHEPrETUKU

54

DneMeHTapHbie yacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
pErucTpanuu IEMEHTAPHBIX YACTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMoACHCTBUA. EqMHCTBO dusnueckoit
KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3Butus actpoHoMuu. [lpukiagHoe
Y MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHoMuu. Bun 3Bé3mHOTO Heba.
Co3sBe3nus, sipkue 3BE3/bl, MJIAHETHI, UX
BUIMMoOe ABMkeHne. ConHeuHas cucTemMa

56

Comnurte. CoHeunas akTHBHOCTE. MICTOYHUK
sHeprun CoJIHIIA U 3BE3T

57

3BE3/1b1, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIE10BATEIILHOCTH.
Buytpennee crpoenue 38€371. CoBpeMeHHbIE
MIPE/ICTAaBICHUSI O MPOUCXOXKICHUH U
sBosonu CosHIa U 3BE37

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNanaktuke. I'amaktukn. Y€pHbIE BIPHI B
SIpax rajJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.
MeraranakTuka



https://m.edsoo.ru/ff0d0e38

60

Heperennsie npo0iaeMbl aCTpOHOMUHT

61

62

63

KontponbHas padoTa «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Poib ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITHATbHON 1
ITUYECKOH cdepax AesaTeTbHOCTH YeTI0BeKa

O6o0maromuii ypok. Pois 1 mecto pusuku

Y aCTPOHOMHUU B COBPEMEHHOM HAyYHOM
KapTUHE MHpa

64

O6o06maromuii ypok. Ponp pusnueckoit
Teopuu B (POPMUPOBAHHUHU TTPEIICTABICHHUIA O
(bu3nYecKoi KapTUHE MUpa

65

Oo6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 001LIEM sy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeIICTaBJIeHI/Iﬁ (6]
npupojie

66

67

PesepBHbIil ypok. MarautHoe mnoiie.
DNeKTpOMarHuTHAsE MHIYKIIHS

PesepHbIitl ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DNIeMEHTHI aCTPOHOMHUU U aCTpODU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHMH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
MaTepualibHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICATbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM DJJIEKTPUYECKUM 3aps] — IpU PEIICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECcChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuun
CTpPOCHMsI BellecTBAa W  DJEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUXKEHHE, CBOOOIHOE MajJeHHE
T€d, JABUXKEHHE IO OKPYXXHOCTH, WHEpPLHUs, B3aUMOJECHCTBUE TEI;
nuddy3us, OpPOYHOBCKOE JBUKEHHUE, CTPOCHUE KHUIKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnun), TEMJIOBOE paBHOBECHE, HCIApeHHe, KOHAEHcalus,
IJIaBJICHUE, KpUCTAJUIM3allus, KWUIIEHHWE, BIAXKHOCTh BO3/yXa,
MOBBIIICHNUE JAaBJICHMS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMHM COCTOSIHUS Ta3a B HM30IPOLEccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEeCcKHe
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIus,
MOTEHIMaJbHasl OJHEprus, MeXaHudeckas pabora, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUM NMPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €IWHHULbI, HaXOAWUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI H TCIUIOBBIC
SABJICHUA, HCIIOJb3Yys (I)I/I3I/I‘-I€CKI/IG BCJIMYMWHBI: JaBJICHHUEC Ta3sa,

TEMIIepaTypa, CpEIHsAs KUHETUYECKas DSHEpPrus XaoTHYECKOTO




JNBWKCHUS MOJIEKYJ, CpPEIHEKBAJpaTU4YHas CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHSs dSHeprusi, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTess; IpuU
OIMCaHUH IIPaBUJIBHO TPaKTOBAaTh ¢buznueckuit CMBICH
UCIIOJb3YEMBIX BEJIMYMH, UX OOO3HAUYEHMUS] U EAUHMIIBI, HAXOJUTh
(opMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BETUYHMHY C IPYTUMHU

BEJIMYHMHAM

10.6

OnuceiBaTh M3y4YEHHBIE DJIEKTPUUECKUE CBOWCTBAa BELIECTBA U
ANEKTpUYECKUE  SIBIIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUE
BEJIMYMHBI: JNEKTPUYECKUN  3apsall,  OJJEKTPUUECKOoe  IOoJie,
HanpspKEHHOCTh  ITOJISA, IOTEHIMAN, pPa3HOCTh IOTEHLUAIOB; IIpU
OTNMCaHWH MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT HCIIOJIb3YEMBIX
BEeJIMYMH, WX OOO3HAUYEHHUS M EIUHUIBL, YKa3blBaThb (POPMYIIBL,
CBS3BIBAIOIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BEiIn4YnHaMu

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl H  SBICHHS, HCHOIb3Ys
(du3nvecKkne 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, 11
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHMsI MEXaHWYECKOH >Heprud,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULUN CUJI, TIPUHIHII
paBHONpaBUs HMHEPUUAIbHBIX CUCTEM  OTCYETA; MOJIEKYISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEN KWHETHMYECKON DJHEPIruu TEIUIOBOTO IBMKEHMSI MOJIEKYHI C
aOCOMIOTHON TeMIlepaTypol, MEepBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPaHEHMs JJIEKTPUUYECKOro 3apsiaa, 3akoH Kynona; mpu sToM
pa3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe

BBIPAKCHUC U YCIIOBHUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIC TPUHIMUIBI JCHCTBUS MAallWuH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCJIOBHS MX 0€30MacHOro

HUCIIOJIB30BaHHUA B HOBceJIHeBHOﬁ KHU3HU

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
aToM (dopmyaupoBaTh TpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJI0KEHHOTO
000pynOBaHusl, MPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh TMpsIMbIE U KOCBEHHBIE M3MEPEeHUS (PU3HMUECKHX

BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTUMAJILHBIM CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OIICHKU HOFpeHIHOCTeﬁ I/I3MGPGHI/II>1

10.11

I/ICCJ'ICI[OBaTB 3aBUCUMOCTH MCKAY (1)I/I3I/ILIGCKI/IMI/I BCJIMYNMHaAMU C

WCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHH; TpU 3TOM KOHCTPYUPOBATH




YCTaHOBKY, (HUKCHUPOBATH pE3yIbTAaThl TMOTYYCHHOW 3aBUCHMOCTH
(u3MUECKUX BEMYHMH B BUC TAOIUI U IpadUKOB, A€TIaTh BHIBOJBI 11O

pe3yibTaTaM HCCICI0BaHNA

10.12

10.13

Cobnromate mpaBwia 0O€30MAaCHOTO  TpyJa TMpH  MPOBEACHHUU
UCCIEOBaHMH B paMKaXx y4eOHOrO OKCIIEpUMEHTa, Yy4eOHO-
MCCIIEIOBATEIILCKOM W NPOEKTHOH AEATENIFHOCTH C HCIIOJIb30BaHHEM

W3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYAOBAHUS

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI W MNPUHOUIIBI; Ha OCHOBC aHaJIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MYECKYIO MOJEIb, BBLIEIATH
¢busnyeckue BeITUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAWTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(hU3HUYECKON BETMIMHBI

10.14

Pemars Ka4eCTBEHHbBIE 3a/1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKACHUW C OMOPOW HAa M3yYCHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

10.15

Hcnonp3oBaTe MOpU  pelICHMHM YY4eOHBIX 3aJady  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpIpeTalMl W NPEJCTAaBICHUs Y4eOHOM M Hay4HO-TIOMYJIIPHOM
nH(pOpMaLIUY, MOJYYEHHON M3 pa3IMYHbIX MCTOYHHMKOB; KPUTHUECKU

AHAJIIU3UPOBATH MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

10.17

[IpuBonuTE mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonb3oBaTh TEOpeTUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJIsI COXPAHEHUS 3I0POBBS H

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

10.18

PaboTaTh B rpynmne ¢ BBIMOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJEH,
IUIAaHUPOBAaTh  pabOTy  TPYIIbI, PalUOHAIBHO  PACHpPEeNTh
00s3aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpUBaeMoi mpoodieMbl



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi
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11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN NESATEIbHOCTH

JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA
VY4uThIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOUEYHBIN AJIEKTPUUYECKUI 3apsij, AAepHas MOJENIb aTOMa, HYKIOHHas

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHX 33134

11.3

11.4

Pacnio3naBate ¢u3udeckue sBICHUS (MIPOLECCH) U OOBICHATH MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKHM U  KBAaHTOBOM  (pU3MKH:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMUTHO€  JEHCTBUS  TOKa, B3aUMO/IeHiCTBHE MarHuroB,
NEKTPOMAarHuTHas HWHAYKLHS, JEHCTBHE MAarHUTHOrO TMOJds Ha
IPOBOJHUK C TOKOM U JBHXKYIIMHCS 3apsi, 3JIEKTPOMarHUTHbIE
KoneOaHus U BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpaXeHHe,  IMpejlomiieHue, HuHTepdepeHuus, audpakuus U
MoJiIpu3alusl CBeTa, AMCIEPCHsl CBeTa, (POTO3NEeKTpuuecKuil 3ddext
(potoaddekt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa BOJOPOAA, €CTECTBEHHasd M  MCKYCCTBEHHas

PaaOaKTUBHOCTH

OnuceiBaTh U3yueHHBIE CBOMCTBa  BemlecTBa  (dJIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOJAUMOCTH Pa3IHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOLIECCHI), HCHOJB3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsDKEHUE,  DIIEKTPUYECKOE  COMPOTHBIIECHUE,
pasHocTh moteHimanoB, JJIC, pabota Toka, MHIAYKIHUS MarHUTHOTO
oy, cuna Awmmepa, cuia JlopeHIla, WHIYKTHMBHOCTh KATYIIKH,
SHEprus 3EKTPUUECKOT0 W MAarHUTHOTrO MOJel, Mepuoj M yacToTa
KoJiebaHui B KoJieOaTEIhbHOM KOHTYpE, 3apsijl U CHjla TOKa B Tpoliecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, ¢boxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JMH3bI, MPU OMUCAHWUU TPABHIBLHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIONB3YEMBIX BEIMYUH, HX
0003HAaYeHHUsT W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITMYUHY C APYTUMU BETUYUHAMU

115

OnwuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA W IIPOLECCHI, UCIIOJIb3YyA




(bmuqecxne BCJIMYMUHBI: CKOPOCTH J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, BSHEPIUA U HUMITYJIbBC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AA€P; MOpU  OIMCAaHUHU
IpaBUJIbHO TPAKTOBATbH (bHSI/I‘lCCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIIMYHH,
nx 00O03HAYCHMS U CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIHC
JaHHYIO (bI/I3I/I‘-ICCKyIO BCIIMYMHY C APYI'UMU BCIMYHNHAMU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBJICHUSA, HCHOJb3Ys
¢usznyeckue 3aKOHbl M IpUHOUNBL  3akOH OMa,  3aKOHBI
[IOCJIEIOBATENbHOIO U IApaUIeNbHOTO COEAUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHna, 3aK0H 2JI€KTPOMArHUTHOM MHIYKLIHH, 3aKOH
MPSIMOJIMHENHOIO pacipOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXEHUs CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CB€TA, ypaBHEHUE  OWHIUNTEHHA  AJIA
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMIIyJIbCa, 3aKOH COXPAaHEHUs dJIEKTPUYECKOro 3apsjia, 3aKoH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IOCTynatel  bopa,  3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM pas3jinyaTb CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €Tr0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBaTh M300paXKEHUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BEIMOHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PHU3UIECKUX SIBICHUHN H
MIPOLIECCOB € UCMOIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUIA; MpU
3ToM (opMyIHpoBaTh NpolieMy (3agady) W TUIOTE3Y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiiTh MpsIMbIE W KOCBEHHBbIE HW3MEPEHMsS] (PU3UUECKHUX
BEJIMYMH; MpPH 3TOM BBIOMpATh ONTUMAJbHBIA CIIOCO0 U3MEpPEeHHs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C UCMOIb30BAHUEM
NpSAMBIX ~WM3MEPEHHUH; TPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaOIUIl U TpaUKOB, J1e1aTh BBIBOBI IO pe3yiIbTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO TpyJda IMpH  IPOBEIECHHUH
UCCIEIOBAaHUN B paMKax ydeOHOTrO OSKCHEpHUMEHTa, Yy4eOHO-

HCCHGHOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIBHOCTHU C MCIIOJIB30BAHUECM




U3MEPUTENBHBIX YCTPOICTB U 1a00paTOPHOT0 000pyIOBaHUS

11.13

11.14

Pemate pacu€rHple 3a/auyu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TIPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (DU3HUECKYI0 MOJEIb, BBIACIATH
(buznvecKkrue BEIMYMHBI U (POPMYJIbI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS

(hU3HUECKON BETUIMHBI
Pemrate  KkayecTBEHHBIC ~ 3ajauyd:  BBICTPAMBaTh  JIOTMYCCKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUN C OMOPON HAa H3yYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUS

11.15

Hcnonp3oBaTh TpHM  pemIeHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpEeTalMd M IpeACTaBlIeHUs Yy4eOHOM M Hay4yHO-IOMYJISIPHOMN
nHpOpMAIMY, TIOTYYSHHOW M3 Pa3UYHBIX MUCTOYHUKOB; KPUTHUECKU

aHAIM3UPOBAThH MOITY4aeMyI0 HHPOPMAIIHIO

11.16

11.17

11.18

OOBACHATh MPUHUUIBI AEHCTBUSI MallUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pPa3jiMyarh YCJIOBHS HX O€30HaCHOTO HCHOJIb30BAaHUS B

HOBCCHHGBHOﬁ KHN3HU

[IpuBoaUTH TpUMEpHI BKJIala POCCUHUCKUX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBath TeopeTndeckue 3HaHUS MO (DU3MKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpUOopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, AJil COXpaHCHHA 30pOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

11.19

PaGotath B rpynme ¢ BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  TpyNNbl,  pAlUOHAIBHO  paclpenesiTh
00S3aHHOCTH ¥  IUIAHUPOBATh JESTEIbHOCTh B  HECTAaHJAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

IPYIIBI B PELICHUE paccMaTpUBaEMOil poOIeMBbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3neia

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

11

1.2

®uzuka — Hayka o 1npupoae. Hayunble
METObI MMO3HAHUS OKpYkaroliero mupa. Posb
JKCIIEpUMEHTa M TEOpUH B  Ipoliecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3nke

MonenupoBanue (puU3MUYECKUX SBICHUH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBl U TEOpHUH. I'paHMIBI PUMEHUMOCTH
¢buznyeckux 3aKOHOB. [TpuHmn
coorBercTBUs. Pomp m mecro ¢usmkm B
(GOpMHpPOBAaHUM  COBPEMEHHOW  Hay4HOM
KapTUHBI Mupa, B IIPaAKTUYECKON

NESITEILHOCTH JTIOAEH

2.1

2.11

2.12

2.1.3

2.14

MEXAHUKA
##HPartH#KMTHEMATUKA

Mexanndeckoe JABHXKCHUC. OTHOCHUTENBHOCTh
MEXaHHYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, CKOpOCTh (CpedHssi CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOW TOUYKH, UX IMPOEKIMH Ha OCU
CHUCTEMBI KOOpJUHAT. Cnoxenue

IIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE " PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JIBHKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH 51 nepeMelecHus

MaTepI/IaJILHOﬁ TOYKH OT BPEMCHHA

CBoOoaHOe najieHne. Y CKopeHue cB0OOOTHOTO

nmajgeHust

2.15

KpuBonuneitnoe nBmxeHue. PaBHOMepHOe




2.2

2.16

2.1.7

2.2.1

NBUKEHHE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBasi CKOpPOCTb, JUHEHHas
CKOpPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
IBUKCHHE CHApsAIOB, LECMHBIE M PEMEHHBIC
neperayu

[IpakTrueckue paboThI. H3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIYy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHBIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. VI3ydeHne ABMKEHUS IIapUKa B BA3KOU
xuakoctu. M3ydeHuwe  ABWKEHUA — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO
#i#HPar## IMHAMUKA
[MpuHIMD OTHOCHTEIBHOCTH [amunest.

IlepBeii 3akoH Herorona. HMHeprumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [lpuHuun cynepno3uuuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuaibHOU
TOYKM B HWHEPLUAIBHONW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Herlotona s

MaTCpHUaJIbHBIX TOUCK

2.24

2.2.5

2.2.6

2.2.7

3akoH BCCMUPHOI'O TATOTCHHA. Cuna TSKeCTH.

[lepBas kocMHuueckas ckopocTh. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOA.
Koadpduuuent tpenus. Cuna COnpoTUBICHUS
IIpH IBUYKEHUU TeJia B )KUJKOCTH UJIU rase
[ToctynatensHoe M BpamiaTeabHOE JBUKEHHE

abCoOTHO TBEPOTO Tena

2.2.8

MoMEHT CuJIbl OTHOCHUTEIBHO OCH BpalcHU.




2.3

2.2.9

[lnevo cunbl. YcaoBusS paBHOBECUS TBEPIOTO
tena B UCO
TexHudyeckue  yCTpPOMCTBA:  MOJUIMIIHUKH,

ABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Mpaktiueckre paboThl. M3ydyeHue ABHKECHUS
Opycka 10 HakKJIOHHOH IJIOCKOCTH O[T
JICUCTBMEM HECKOIbKHUX cui. MccnemoBanue
3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HHKAIOMIUX
B J1eGOopMUpYyeMOl MpPYyKHHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciaoBUil paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpallilCHUA

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepuaabHbIX ToueK. MMmynbc cuiasl u
W3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpa”eHusa umnyiasca B HCO.
o PeakTnBHOE IBMKEHIE
2.3.3 Pa6ora cunbl
2.3.4 MOIIHOCTE CHIIBI
235 Kunernueckas 3Heprus MaTepuaJIbHOW TOYKH.
- Teopema 0 KHHETHYECKOM 3HEPTUU
[TorennmaneHast oHeprus. [loTeHuumanbHas
236 SHEprus yIpyro nedopMupoBaHHOM
- npyxunsl. IloTeHumanbHas »Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[loreHnaneHble ¥ HENOTEHIMAJIbHBIE CHUJIBL.
CBsi3p  pabOTHI HEMOTEHIMAIBHBIX CHJI C
2.3.7 N3MEHEHNUEM MEXaHUYECKOU SHEPrUu
CUCTEMBI TeNl. 3aKoH COXpaHEHHSI
MEXaHUYECKOH sHeprun
2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHS
239 TexHuueckue ycTpoicTBa: IBM)KEHUE PaKeT,
- BOJIOMET, KOIIEp, IPY>KUHHBIN MHCTOJIET
2.3.10 [Ipaktrueckue pabotel. W3yueHue cBs3H




CKOpPOCTEH Tel TpHU HEYNpyrom yuape.
HccnenoBanne cBsizu  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHMYeCKOM OHEpPIruu T€jia

3 MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.1.4

OcHOBHBIC TIOJIOKCHHS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
newkenue. [{uddysusa. Xapakrep ABUKEHUS U

B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

Mogenu CcTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBICHEHHE  CBOICTB
BELIECTBA HA OCHOBE ATUX MOJIeeH

Macca wmonekyn. KonuyectBo BeriecTsa.
[TocTostnuas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [lkana remneparyp Llenscus

3.15
3.1

Mopneny  umeanpHoro rasza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOU

TCOPpHUU UACATIBHOI'O I'a3a

3.16

AbGcouoTHas TeMIieparypa Kak mepa cpenHei
KMHETUYECKOM 3HEPTrUU TEIUIOBOTO JABMXKEHUS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

3.18

VpaBuenue Knaneilipona — Menzgeneesa.
3akoH J/lambToHA

l'azoBbIe 3akoHBI. M30mpoLiecCHl B MACaIbHOM
rase ¢ IOCTOSHHBIM KOJMYECTBOM BEIECTBA:

u30TepMa, H30X0pa, n3obapa

3.1.9

3.1.10

TexHnueckue  ycTpoMcTBa: TEPMOMETD,

O6apometp

[Ipaktuueckue pabotsl. M3mepenue Maccel
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MECXKAY IHapaMe€TpaMu COCTOSIHHA

pa3pekEeHHOro ra3a

OCHOBbI TEPMOJIMHAMUKN

3.2
3.2.1

TepMmoauHaMuueckass cucrema. BHyTpeHHss




3.3

3.2.2

SHEPIrHs TEPMOJAWHAMHUYCCKOW CHCTEMBI W
CcocoObl €€ U3MEHEHUS
KomuyectBo Temnotsl u pabora. BayrpeHHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.2.3

3.2.4

Bunsl Temsonepenauu: TENMJIONPOBOIHOCTS,
KOHBEKILIMs, U3llydeHHE. TerioéMKOoCTh Tena.
VnaenbHas TeIIOEMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

IIepBb1it 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIIS

paboThI Ta3a

3.25

3.2.6

TermoBele MamiuHbl. [IpHHIKIBL JTEHCTBUSA
TEIUIOBBIX MalluH. IIpeoOpa3oBaHus 3HEPrHH
B TewIoBBbIX MamuHaX. KoaddumueHt
nonesnoro  geiicrBus  (manee  —  KILJ)

teruioBor MamuHbl. [ukin Kapro u ero KII/]

Bropoii 3aK0H TEPMOJMHAMUKH.
HeoOpatumocTs mporeccoB B MPUPOJE.
TennoBnie JIBUTATEIIH. DKOIOTHUECKHUE

HpO6JICMLI TCIIOOHECPIrCTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTesb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTHUOHCD

3.2.8

[IpakTuyeckue pabotsl. I3MepeHue ynenbHOR

TEIIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

331

[TapooGpazoBanue u koHaeHcauus. Vcnapenue
u KHUIIEHHE. VY nenbHast TEIIOTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEpPaTyphl

KUIICHHUA OT JaBJICHUA

3.3.2

AOcComI0THAsE YW OTHOCUTEIbHAs BIIAXXHOCTH

BOo3ayxa. HacellenHslil map

3.3.3

TBépaoe TEJIO. Kpucrannmyeckue u

amMopdHble Tena. AHH30TPONUS CBOWCTB




3.3.4

KPHCTAJUIOB. Kunkne KPHCTAJLIBL.
CoBpeMeHHbIE MaTepHalIbl
[InaBnenne ¥ KpuUCTAUIM3ALMA. Y AEIbHAs

TCIIOTA ITJIaBJICHHUA. CY6J'II/IMaI_H/ISI

3.35

ypaBHeHI/Ie TEMII0BOro OajaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUTPOMETP U
MICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTUU
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHaioB, B TOM

YHUCJIIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTHHN

[IpaxkTnueckue paboTHL. N3smepenue

BJIA’JKHOCTH BO3JyXa

4.1

41.1

SJIEKTPOAMMHAMUKA
###HPart##OJIEKTPOCTATUKA

DneKTpu3aus Tel. JNeKTpUUecKuit 3aps. JBa

BHU/JIA DJICKTPUYCCKUX 3apsA10B

412

4.1.3
41.4

HpOBOI[HI/IKI/I, JUDJICKTPUKH u

MOJTYTIPOBOTHUKH
3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsaa

Bsaumonericteue 3apsnoB. 3akoH Kynona

415

4.1.6

ONEeKTpUYecKoe  IOJe. HarmpsxénnocTs
3JIEKTPUYECKOIO TIOJIA. [TprHIMD
cyneprnosuuuu.  JIMHMM ~ HaNPsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

PaGota cui  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorennuman. Pa3HocTh MOTEHIINAIIOB

4.1.7

[IpoBOIHMKM W AMDIIEKTPUKU B MOCTOSIHHOM
aNeKTpuyeckoM — mone.  Jlusnmexktpuueckas

IMPOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Konpencarop.
ONeKTpoEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.

3Hepr1/1;1 3apsAKCHHOT'O KOHACHCATOpa

4.1.9

TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
NEKTPOMETP, DJIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,

KCEPOKC, CTPYWHBIN IIPUHTED




4.2

4.1.10

[IpakTrueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

VcaoBus CYIICCTBOBAHUA IHOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. Hcrounuku Toka. Cuia

ToKa. IIoCTOSIHHEIN TOK

422

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu

4.2.3

4.2.4

4.2.5

BHCKTpI/I‘IeCKOG COIIPOTUBJICHUC. YILCJ'IBHOG

COIIPOTHBIICHUE BEILIECTBA
[TocnenoBarensHOE, napajuieNbHOe,
CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB
PaGora snekTpuyeckoro Toka. 3akoH J[xoyis

— Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

anekTpoaBkymas cuna (manee — DJIC) u
BHYTpPEHHEE COINPOTUBIICHUE UCTOYHHMKA TOKA.
3akon Oma i1 TONHOM  (3aMKHYTOIN)

anexkTpuyeckoi nenu. Koporkoe 3amblkaHue

DneKTpoHHas IIPOBOJIUMOCTh TBEPABIX
METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS
METaJJIOB oT TEMIIepaTyphl.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. COOCTBEHHAS U TPUMECHAS
MPOBOJMMOCTh MOJYTPOBOAHUKOB. (CBOICTBA

p-n nepexoxa. IlonynpoBoJHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKHI  TOK B DJIEKTPOJIMUTAX.
DNeKTpOUTHYECKAs JIACCOIAAIMS.

OneKTpoan3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBHBIN W  HECAMOCTOSATEIbHBIN
paspsa. PaznuuHbple THNBI CaMOCTOSITEIBHOTO

pazpsaa. Monnus. [1nazma




4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMmeTp,
BOJIBTMCTD, peocTar, NCTOYHHUKHN TOKa,
3NEKTpOHarpeBaTe/ibHbIe npuoopsI,
ANEKTPOOCBETUTEbHBIE TIPUOOPHI, TEPMOMET]
COIIPOTHUBIICHUS, BaKyyMHBbIN JIO/I,
TEPMUCTOPHI u (hOTOPE3UCTOPHI,

HOJ'Iyr[pOBO,I[HI/IKOBHﬁ A0, raJlbBaHHKa

4.2.14

11 KVIACC

Kox Koanposepsiemoro
pasaena JJIeMEeHTA

4

[IpakTrnueckue paboTHI. Nzyuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne 3OJIC wucCTOYHMKA TOKa U €ro
BHYTPEHHEro conpoTtusicHus. Habmonenue

QJICKTPOJIN3a

IIpoBepsiemble 1eMEHTHI COIePKAHUS

SJIEKTPOAMHAMUKA

#HHPar#t##MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHAA MHAYKIMA

43.1

4.3.2

4.3

4.3.3

IlocTtosstHHBIE MarHuThbl. BzamMonencTBue

IIOCTOSIHHBIX MAarHuToOB

MaruuTtHOoe mone. BekTop MarHuTHOU
vHAyKuu.  [IpuHmunm — cyneprio3uuuu.
Jluann marautHOM wMHAyKuuu. Kaprtuna
JIMHUM  MAardHuTHOM  MHAYKUMH  T10JA

IIOCTOSTHHBIX MarHuToOB

MarsuTHoe TOJie TPOBOJAHHKA C TOKOM.
Kaprtuna nuHuii monst AJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KAaTyIIKU C TOKOM. OMBIT
Opcrena. BzaumoaeiicTBre MpoOBOJHUKOB C

TOKOM

4.3.4

435

Cuna Amriepa, €€ MOTyJIb M HalPaBJICHHUE

Cuna JlopeHiia, €€ MOyJib U HAalPaBJICHUE.

JB>KeHrE  3apsOKEHHOM  YacTULbl B




OJIHOPOJTHOM MarHuTHoM Toyie. Paborta

cuiibl JIopeHa

4.3.6 SIBiieHnE ANEKTPOMArHUTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MArHUTHOM MHIAYKLIHUHU
O/1C nHayKuK. 3aKOH 3JEKTPOMarHUTHON
4.3.8
uHaykunu Papanest
BuxpeBoe anextpuueckoe mose. IC
WHIYKIMA B TPOBOJHUKE, JIBIKYIIEMCS
4.3.9
MIOCTYIATEIbHO B OJJHOPOJHOM MarHMTHOM
noJie
4.3.10 [TpaBumo Jlenma
NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIUH.
43.11
O/1C camouHyKIIUU
OHeprus MarHuTHOTO TMOJS KaTyIIKH C
43.12
TOKOM
4.3.13 DNeKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIE
MarHHUTBI, 3JIEKTPOMArHUTBI,
4.3.14
AIIEKTPOJBUTaTENb, YCKOPUTEIH
ANIEMEHTAPHBIX YaCTULl, MUHAYKIIMOHHAS [1€Yb
IIpakTueckue paboTHI. N3yuenue
MarHMUTHOTO TIOJI KaTYIIKH C TOKOM.
4.3.15 UccnenoBanue AeMCTBUSA  MOCTOSIHHOI'O

MarHura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3HeKTp0MaFHHTHOﬁ HHAYKIIUU

5 KOJIEBAHU S U BOJIHBI
##HPartt#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebarenbnas  cucrema. CBoOOAHBIE
koneOanusi. [apmonnueckne KoneOaHwms.
>11 [lepuon, wactora, ammumtyna u (asa
5.1 Kosie0aHui
[IpyxuHHBII MasTHUK. MaTtemaTudeckui
>12 MasiTHUK
£ 13 VYpaBHEeHHE TapMOHHUYECKHX KOJICOAHMI.

Kunemarnueckoe u JUHaAMHUYCCKOC




OIMCaHHE KOJIE0ATEILHOTO JABHXCHUA

5.14

[IpeBpamenue SHEPTHH npu
rapMOHUYECKHUX KOJICOAHMSIX. CBs3b
aAMILUTATY/IbI KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJIaMH KojieOaHuil eé

CKOPOCTH U YCKOpPEHUS

5.15

5.16

KoneGarenbupiii  koHTYp.  CBOOOAHBIC
AJIEKTPOMArHUTHBIC KoseOaHus B
ulcaTbHOM  KOJICOATeIIbHOM  KOHTYpE.
AHajorusT MEXIy MEXaHWYeCKHMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXPAaHCHUA OHEPIrUU B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BeIHyX/ICHHBIE MEXaHHYECKUE KOJIeOaHusl.
Pe3onanc. Pesonancuas KpHUBas.
BrinyX1€eHHBIE 3JIEKTPOMArHUTHBIE

KOJIeOaHUs.

5.18

5.19

5.1.10

Ilepemennbii  Tok.  CHHYycOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AMIIIUTYIHOE U JEHCTBYIOLIEE 3HAYECHUE
CHJIBI TOKA W HAITPSAKCHUA

Tpanchopmarop. [IpousBoacTso, nepenaya
U TMOTpeOsIeHue 3JIEKTPUUECKOW SHEprHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOICTBE
AIIEKTPUYECKON SHEPIUH. Kynbrypa
UCIIOJIb30BaHUS ANEKTPOIHEPTUH B

HOBCEIHEBHOMN KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceilicMmorpad,
AIEKTPUYECKUIN 3BOHOK, JIMHUUN

QJICKTpoIIepcaavd

5.1.12

[Tpaktnyeckue pabotel. MccnenoBanue
3aBUCUMOCTH TlepuojJa MallblX KosieOaHuin
rpy3a Ha HUTU OT JJMHBI HUTH U MAacChl

rpy3a. MccnenoBanue nepeMEHHOTO TOKa B




5.2

LENU W3 MOCIEA0BaTEILHO COCHUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

##HPartHHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCIIOBHSI
pacnipoctpanenus. Ilepuon.  CkopocTb
pacnpocTpaHeHUss UM JJIMHA  BOJIHBIL

HOHCpC‘IHHe H IIPOJO0JIbHBIE BOJIHEBI

5.2.2

5.2.3

###Par### Nurepdepenuus u mudpakmus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

5.24

DJIEKTPOMAarHuTHbIE  BOJIHBI. Y CIIOBUSA
U3ITy4eHUsI  DJIGKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenTanus BektopoB E, B u v

B SHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyyMC€

5.25

5.2.6

5.2.7

5.2.8

CBoifcTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHHUE, MNPEeJIOMIICHUE, MOJsIpU3anys,
mudpakuus, uHTepepeHuus. CKOpoOCTb

AJIEKTPOMATrHUTHBIX BOJIH
[MIxamna 3IIEKTPOMATHUTHBIX BOJIH.

HpI/IMeHeHI/Ie QJICKTPOMArouTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHLI pagruocCBiA3 U TCIICBUICHHA.
PaI[I/IOJ'IOKaI_II/IH. 9HeKTp0MarHI/ITHOC

3arps3HEHUE OKPYKAIOIIEH CPEe/Ibl

TexHu4eckne yCTpPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUarHOCTHUKa B TEXHUKE M MEIULMHE,
paznap, paguoONpUEMHHUK, TEJIEBU30D,

anTeHnHa, Tenedon, CBU-neup

5.3

##HPariH#OII TUKA

531

5.3.2

[IpssMonuHeitHOE pacnpoCTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. JIyu cBera

OtpaxeHnue cBera. 3aKOHBI OTPAKECHUS
cBeta. [loctpoeHne u300paXkeHHi B TIOCKOM

3epKaiie




5.3.3

[Ipenomnenne cBeta. 3aKOHBI IPETOMIICHUS
CBeTA. AOGCOTIOTHBIH MOKa3aTelb

IMPECIOMIICHUA

5.34

ITosmoe BHYTPCHHEE OTpaKCHHE.
IIpenenbHbIl yroJl MOJHOTO BHYTPEHHETO

OTpaXCHUIA

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

Hucnepcust  cBera. CiiokHBIA — COCTaB

oenoro ceera. L{Ber

CoOuparonie ¥ paccerBalONIMe JIHMH3BI
Tonkass nuH3a. DOKYyCHOE pacCTOSHHUE U
ONTHYECKas  CHJA  TOHKOW  JIMH3HIL.
[Toctpoenue n300pakeHnuit B COOMPAIOIINUX
U pacceuBaroumx JuH3ax. Dopmyna
TOHKOM JMH3bI. YBENUYEHHE, JaBaeMoe

JIMH301

HpCI[CJ'ILI IIPUMCHUMOCTH FCOMGTpH‘IGCKOﬁ

OIITUKHU

Wnrtepdepeniuss  cBera.  KorepeHTHble
HUCTOYHMKHU. Ycenosus HaOJIr01eHUS
MaKCUMyMOB 51 MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHMHE OT JBYX

CI/IH(l)aSHI)IX KOIr¢pCHTHBIX UCTOYHUKOB

Hudpakmus  cBera. HudpakumronHas
pemérka. YcinoBue HaOMIOAEHUS TIaBHBIX
MaKCHMYyMOB npu MaJeHUH
MOHOXPOMaTHYECKOT O cBETa Ha
TU(GPaKIUOHHYIO PEIIETKY

[Tonspuszanus ceera

TexHu4yeckne yCTpOMCTBA: OYKH, JyIa,
¢doroanmapar, NPOEKUUOHHBIA ammapar,
MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKkInOHHAs pemeéTkKa,
MTOJISIPOU ]

IIpakTueckue paboThI. N3mepenue

IMMOKa3aTejisd IMPCIOMIICHUAA. I/ICCJ'Ie)IOBaHI/Ie

CBOWCTB  W300pakeHW B  JIMH3aX.




Ha6nronenue aucnepcuu cBeta

7.1

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHunpl IPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynarel TEOPUH
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTEIHLHOCTD OIHOBPECMCHHOCTH.
3aMeI[J1€HI/Ie BpECMCHU W  COKpalICHHUC

JUINHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C DHEPrUE€H W HMITYJIbCOM
CBOOOJIHOM 4YaCTHIbl. ODHEPrus IOKOS

CBOOOIHON YaCTHUIIEI

KBAHTOBAA ®U3MKA

H###Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

7.12

7.1.3

®otonbl. Popmyna [Inanka cBs3u SHEPrUU
dboToHAa C ero 4dYactoTol. OHeprus u

UMIyJbC GOTOHA

OtkpeiTHE U uccneaoBanue Gorodddekra.
Oneitel AT, CroieToBa. 3aKOHEBI
dbotorddekra

YpaBHeHue OHHIITENHA s
dboTtorddexra. «Kpacnas TpaHHIIa

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeObeneBa

7.15

XUMHYECKOE NeHICTBUE CBETA

7.1.6

TexHUYeCKHUE YCTPOUCTBA: (HOTOIIEMEHT,
dboTomaTuuk, COJTHEYHas Oarapes,

CBETOOMNOO

7.2

CTPOEHUME ATOMA

7.2.1

Monpens atoma Tomcona. OnBITE
Pesepdopaa mo uccienqoBaHuio CTPOCHUS

aromMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenne u




7.3

7.2.3

norjouieHue (OTOHOB TMpH  Tepexoje
aToMa C OJHOTO YPOBHSI JHEPrUd Ha
npyroi. Buasl ciektpoB. CieKTp ypoBHEU

SHEPTUH aTOMa BOJIOPOAA

BonHoBBIE cBoMcTBa 4JacTHll. BoJHBI 1¢
Bporins. KopnyckyisipHo-BOJIHOBO#
nyamusM. Judpakuus dJIEKTpOHOB Ha

KpucTajliax

7.24

7.2.5

7.2.6

7.3.1

CHOHTaHHOE U BBIHYXICHHOE H3JIy4YEHUE.
YCTpoHCTBO M TPUHIIKAIT PAOOTHI JIazepa
TexHHUEeCKHE YCTPOMCTBA: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBII
KOMITBIOTED

[Ipaktnueckue  pabotel.  HaGmronenue

JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Metonbl HaOMIONEHHUST W PETHUCTPALNU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PaIUOaKTUBHOCTU.  OIBITHI
Pesepdopna mo ompenmeneHuo cocraBa
pamumoakTuBHOrO  m3nydeHus. (CBoiicTBa
anb(da-, 6era-, raMmma-u3nydenus. BrnusHue

PaAnOaKTUBHOCTH HaA JXUBBIC OPTraHNU3MbI

7.3.3

7.3.4

7.3.5

OTkpblTHE  TIPOTOHAa W HEUTpPOHA.
Hyxnonnass moxpens siapa ['eitzenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4mciio
sapa. U3oTomnsl

Anbda-pacnan. ONEeKTPOHHBIN u
NO3UTPOHHBIM  Oera-pacman.  'amma-
U3JIyYEHHUE. 3aKOH  paJguOaKTHBHOIO
pacrazna

OHeprusi CBSI3M  HYKJIOHOB B SJpe.

SAnepuble cuibl. JlegexT Maccsl siapa

7.3.6

H)lepHBIe pCaKknuu. ILCJ'ICHI/IC N CHUHTC3

saaep

7.3.7

SAnepHbiit peakTop. TepMosinepHbIi




cuHre3. IIpoGneMbl M NEPCHEKTUBBI
AIEPHOM  DHEPreTUKU. DKOJIOTMYECKUE

ACIICKThI ﬂ,Z[CpHOﬁ OHEPICTUKU

7.3.8

OneMmeHTapHble  4dacTuipl.  OTKpbITHE
[I03UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOJICHCTBUA

7.3.9

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
Kamepa BuibCcoHa, SAIEpHBIA PEAKTOP,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. HccnemoBanue
TPEKOB YaCTHI] (o TOTOBBIM

dboTorpadusam)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro neba. Co3Be3nms, sipKue

3Bé3IU>I, IIJTAHCTBI, X BUANMOC IBUXKCHUC

8.2

8.3

Conneynas cwucrema. IlmaHeTsl 3eMHOI
IpYIIIBI. IImaneThI-TUTaHThI n ux
CIIYTHHUKH, KAPJIUKOBBIC IIJIAHCTHI. Mainsie

Testa COTHEUHOH CUCTEMBI

Connne, d¢otochepa u  armocdepa.

ConHeyHas aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3BE371

8.5

8.6

3BE3/1bl, HMX OCHOBHBIE XaPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJHyC, TeMIleparypa,
X B3aNMOCBSI3b. Huarpamma
«CHEKTPATBHBIA KJIACC — CBETUMOCTBY.
3BE3abI  IUVIAaBHOM  MOCJIENOBATEIHLHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

###Par#H##BuyTpeHHee  cTpoeHHe  3BE3.
CoBpemeHHbIE IIPEACTaBICHUS 0
npoucxoxaeHnu u spomouuu ConHia u

3BE3. DTambl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama ['amakrtuka.
CnupanbHas CTPYKTYypa lanaktuku,

pacupeneneHue 3BE31, rasa U IbUIM.




ITonoxxeune wu aBrkenuwe ConHia B
lanaktuke. Ilnockas wu  chepudeckas

HOACHUCTEMbI INamakTukn

8.8

8.9

8.10

Tuner ramaktuk. PaguoramakTukn U

KBasapbl. YEpHBIE ABIPBI B sIpax rajJakTHK

Bcenennas.  Pacummpenune  BceneHHOM.
3akon XaOOma. Pasz0Oeranue rajakTHK.
Bospact u paguyc BcenenHout, Tteopus
Bosbmioro B3peiBa. Mojenp  «ropsiuei

Bcenennoi». PennkroBoe usinyuyenue
Macmirabnass ~ crpyktypa  BceneHHo#.

Meraranaktuka. Hepeménnbie mpoOiaemMbl

aCTPOHOMHUU
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