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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHHUWA W TpeOOBaHUM K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOI mporpammbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€rom deaepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHIIEMIMU TpenojaBanus yuyeOHoro npeamera «Duszmka» B o0pa3zoBaTeIbHBIX
OpraHU3aAIMIX Poccuiickoi denepanuu, PeATU3YIOLINX OCHOBHBIE
o0OpazoBarebHbIe MTPOTPAMMBI.

ConmepkaHue mporpaMMmbl 10 (PU3MKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHun ux (u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIHLHOCTHOTO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboaHusim DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJibTaTaM
oOydeHusi, a TaKKe€ YYUTHIBAET HEOOXOAUMOCTh pEaNM3alMUd MEXIPEAMETHBIX
CBs3el (M3MKM C €CTEeCTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeTramMu. B Hel
OMPENENSIOTCS OCHOBHBIC 1I€JIM M3y4YeHUs (DU3MKU Ha YpOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma no pu3HKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHMSI Kypca (PU3MKHK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamera « Du3nkay mno rojgaM 00ydeHwus.

®dusuka Kak Hayka O Haubojee OOIIMX 3aKOHAaX TPHUPOABI, BBICTYMAs B
Ka4yecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromem Mupe. [IIkonpHbIN Kype GU3UKH — CUCTEMOOOPa3yOIINiA
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBJIICHWHM, HW3Y4aeMBIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadueld u actpoHomuein. Vcmonp3oBaHWE W AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  ONpeneNsieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTUH B cdepe DHHEPreTuKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHsS HOBBIX MaTEpPUANOB C 3aJaHHBIMH CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHUpa oOydarommuxcs, B (OpPMUPOBAHHWE YMEHHUU MPHUMEHATH
HAy4YHBIA METO]I MO3HAHUS NP BHINOJHEHUU UMHU YY€OHBIX UCCIEIOBaHUIA.

B ocHoBy kypca ¢usuku s YpOBHS CpelHEro oOIiero oOpa3oBaHUs
MOJIOKEH pAI HIEH, KOTOpPhlE MOXHO paccMaTpvBaTh KakK MPHUHIMUIBL €ro
IIOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIAECTCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenioB (U3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM ¢ HeEW MaTepuan Kypca (QU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHue MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanus NpeanojaraeT HWCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAa (PU3NYECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTMEeM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKHUMHU MPOOIEMaMH.

Hoess npuxnaonou  uanpaenennocmu. Kypc ¢$usukm mpeamosnaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHMUYECKHUX M TEXHOJOTMYECKHUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocusayuu peanuszyercss NOCPEACTBOM BBEIEHUS HIIEMEHTOB
COJIEp)KaHUsl, TMOCBSMIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHWH, a Takke OO0CYXIEHUsS
po0JieM palMOHATBHOTO MPUPOIONONB30BAHUS U HKOJIOTMYECKON 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHusl sABISIOTCA (pu3mueckue Teopuu (PopMHUpOBaHHE MPEACTABICHUN O
CTPYKType MOCTpOoeHus (hU3NUeCcKoil Teopuu, poiu (pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O TNPHUPOAE, TIPaHULIAX
INPUMEHUMOCTH TEOPHUM, JUIsl OINMUCAaHHA €CTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOR).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0A B Kypce (PM3UMKHU peallu3yeTcsl Mpexse
BCETO 3a CUET OpPraHM3alliy IKCIECPUMEHTAIBHOU ACSITEIBHOCTH OO0YUYarOIIUXCS.
s 6a3oBoro ypoBHsI Kypca (HU3MKM — 3TO HMCHOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX pPadoT,
KOTOphIE B TIporpaMme 1o (pu3uke OObEIWHEHBI B OOMIUN CIUCOK yYCHHYECKHUX
NpaKTHYECKUX padoT. BrljeneHne B yka3aHHOM MepeyHe J1abopaTOpHBIX PadoT,
NPOBOJAMMBIX JUISi KOHTPOJSL W OLEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
00pa3oBaTeNbHOTO IIpollecca MCXOAs U3 OCOOEHHOCTEW IUIAaHMpPOBAaHUS U
ocHamieHuss kabuHera ¢usuku. Ilpu 3TOoM obOecnieunBaeTcsi  OBJAJICHUE
00y4JaromMMHUCS YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIWYMH M IIOCTAHOBKY OINBITOB IO MPOBEPKE
MPEAJIOAKEHHBIX TUIIOTES.

bonploe BHUMaHUE YJIENAETCS PEHIEHUI0 PACUYETHBIX M KA4YE€CTBEHHBIX
3agad. [Ipy »TOM Mg pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SBHO
3aJJaHHON (PU3MYECKON MOJENBIO, MTO3BOJIAIOINE IPUMEHSITh N3yUYEeHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaK U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OoOBsICHEHHE MpPOTEeKaHusi (U3NYECKUX SBIEHUN M TPOIIECCOB B OKPY’KaOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENH IJI CHTYallld MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu PI'OC COO k marepuanbHO-
TEXHUYECKOMY OOCCIICUeHHIO ydeOHOTO Tiporiecca 0a30BBIi yPOBEHb Kypca
(GU3MKH Ha YPOBHE CpEIHEro 00IIero 00pa3oBaHmsl JOJDKEH U3Y9aThCs B YCIOBUAX
IpPEeIMETHOTO KaOmHeTa (M3MKH WM B YCJIOBHSX HHTETPHPOBAHHOTO KaOWHeTa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kabunere (pu3MKM TOMKHO OBITH
HEeoOXomuMoe J1abopaTopHOe OOOpYyJOBAaHHWE ISl BBHITIOJHEHUS YKA3aHHBIX B
nporpamme mo (QU3uKe Y4eHHYECKHX MPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE
000py/1I0BaHHUE.

JlemoHCTpanimoHHOe 000opyAoBaHne (QOpMHpPYEeTCST B COOTBETCTBHUH C
OPUHLUIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUYUCIIEHHBIX B TporpamMme Mo (PU3HMKE KIIIOUYEBbIX JEMOHCTpAaIMid MAsis
UCCIICIOBAHUS  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0O0OOpymOBaHUE [UIsI YYEHHUYECKHX TPAKTUYECKUX pPadoT
dopMupyeTcsi B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYHBaeTCsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcsi. TeMaTHyecKhue KOMILICKThI
nabopaTtopHOro 00OpYAOBaHUSI JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMH LENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

e (opMupOBaHHE HWHTEpeca M CTPEMJICHUS OOYyYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOABI, PA3BUTHE WX HMHTEJUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUS U (HOPMUPOBAHKE
UCCIIEIOBATENFCKOTO OTHOIICHUS K OKPYKAIOUINM SIBJICHUSM;

e (opMHpPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHHE YMEHHUW OOBSICHITH SIBIEHUS C HCIOJIH30BAHHEM
du3znyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE TPEACTABICHUN O ponu (PU3MKK AJI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH.

JlocTrkeHne STUX lienei oOecreynBaeTCsl pelieHreM CISAYIONINX 3a/1ad B

nporecce u3ydeHus Kypca GU3NKU Ha yPOBHE CPEHET0 001Iero oopa3oBaHus:



e TmpuOOpeTeHHEe  CHUCTEMBl  3HaHUH 00  oOmwmx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHue yMEHUH TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
0OBsCHEHHUST (U3NYECKWX SBJICHUA B TIPUPOAEC U IS TPHHITHSL
MMPAKTUYECKUX PEIICHUMN B MOBCEIHEBHOMW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUs pa3IuYHbIX 3aJa4 C SBHO 3aJaHHOMN
dbu3nueckol MOAENbIO, 3aJad, MOJAPAa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUEeCKOr MOJIENH, aIeKBAaTHON YCIOBUSIM 3a]1a4H;

e TOHUMaHWE (U3MYECKUX OCHOB WM MPHUHITUIOB JCUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJaMHU CaMOCTOSTEIHHOTO IUJIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYeCKuX SKCIEPUMEHTOB, aHalnW3a W HMHTEpHpeTanuu uHpopmanuu,
ONpENENIEHHS JOCTOBEPHOCTHU MOIYYEHHOIO PE3yJIbTaTa;

e CO3JaHUE YCJIOBHUM JUIS PAa3BUTHA YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JI€ATENbHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (U3MKE TMepeyeHb J1abopaTopHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOp
npoBeleHUus J1a00paTOpHBIX paboOT M OMNBITOB € YYETOM MHIUBHAYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.



COIAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o mnpupoje. HaydHble METOABI NMO3HAHUSA OKPY’KAIOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLECCE€ ITO3HAHUSA IIPUPOJBI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUecKUx SIBIEHUN U mporeccoB. HayuyHble THMOTE3bI.
dusnueckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOM HAy4HOM KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W 1UGPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpOCTh (CpPeHSISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUA HAa OCH CHCTEMbl KOOPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PAaBHOYCKOPEHHOE MpPsMOJIMHEWHOE IBWXeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOpPEHUS, NyTH M IepeMEeLIEHUs
MaTepUuabHONW TOYKHA OT BPEMEHH.

CBoOonHOe nazieHne. Y CKOpeHrue CBOOOIHOTO MaJICHUs.

KpuBonnHeitHoe  nBWKeHWE. J[BUKEHHWE  MATepUAIbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopocTb. [lepuon u yactora oOpameHus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: CIUIOMETD,
JBH>KEHUE CHAPSAJOB, LIEIHBIE U PEMEHHBIE MTEPEIayu.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTpAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHMUSL.

[TpeobpazoBanue ABMKEHUHN C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBukeHUs Teja, OPOILIEHHOTO TMOJ YrioM K TOPU30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOAHOTO MaJACHHUS.

Hamnpasnenue ckopocTy pu ABMKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEJbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIAY MYyTSMH, IMPOMIECHHBIMU TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE NPOMEXYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[IpuHunn  otHocutenbHOCTH — [anmumnes.  Ilepeelii  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoi 3akon HwroToHa
JUISl MaT€pUaIbHOM TOYKU. TpeTuii 3akoH HbproTOHA [u1si MaTepUanbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuma Tsoxectu. IlepBas kKocmuueckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (1mokosi, ckojibxkeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHHs CKOJbXEHUS U cuia TpeHus nokosd. Koagdunuent tpenus.
Cuna conpoTUBIEHUS IPH IBU)KEHUH TEJIa B )KUIKOCTH WJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoOMEHT CcHIbl OTHOCHUTENIBHO OCH BpamleHus. Ilmewo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TeENA.

TexHuuecKrue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MOALINITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue nuHepuuH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoi 3akon HproToHa.

N3mepenne cui.

CnoxeHue CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiehopmariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopmsie padomul

N3yuenue aBuxeHUs: OpycKa 1o HaKJIOHHOM TMJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U
pe3nHOBOM oOpasiie, OT uX JAehOpMaIInH.

HccnenoBanne yclloBUM pPaBHOBECHS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3aKkonbl coxpanenus 6 MexanHuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbec cuiibl U1 MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTrBHOE BUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHUU
KUHETHYECKOWU YHEPTUM.

[TorennumanbHas SHEPrusl. [ToTrenunanbHas SHEPIHUs YIPYro
nedopmupoBaHHOM  mpyxkuHbl.  [loTeHuuManbHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[ToTenmumanpaple ¥ HEMOTEHIMANbHBIE  cuibl.  CBsi3b  pabOTHI
HEMOTCHUUAJIBHBIX CUJ C W3MEHEHHUEM MEXAHWUYECKOM DSHEPrUM CUCTEMBI TEJ.
3aKOH COXPAaHEHMsI MEXAHUYECKOW SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuyecKkre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIA TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexoa NOTeHUMATBLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHUEM MEXaHWYECKOW IHEpruu
TeJIa Ha IPUMEPE PACTSKECHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHast Qu3uKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJSPHO-KMHETUYECKON TEOPUHM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapaxkrep OBUKEHHS U
B3aMMOJICMCTBUSl 4YacTHUIl BeElIeCTBA. MoJenu CTPOEHHUSI Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temneparyp
Llenbcus.



Mopgens  upeanibHoro raza. (OCHOBHOE YpaBHEHHE  MOJICKYJISIPHO-
KMHETHYECKOW TEOPHH WACAIbHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEW KHHETHYECKOW SHEPIUM TEIUIOBOrO JBMXKEHMS uactull rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Kianeipona.
3akoH lanbToHa. M30mpoueccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHWE H3OMPOIECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE IPHUMEHEHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUIA.

OnpIThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb G6pOyHOBCKOTO JBUKEHUS.

Mopens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUS.

Mogens, nurocTpupyronas mpupoly JaBJICHHS T'a3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS MACAIBHOTO Trasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

OrnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXIY NTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMmoanHamuueckasi cucrema. BHYTpeHHSsE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHus. KonuuecTBo TemnoTel U pabota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOIO  HJEalbHOrOo  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEIIOTH NpU TEIIonepeaaye.

[Tonsitue 00 ammuabatHoM tipouecce. I[lepBbli 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmMoauHamMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mammHbl.  [IpuHOMNBI  AEUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanus SHepruv B TEIUIOBbIX MamuHax. KoadduimeHt moiae3Horo
nevctBug TemioBoil mamuHbl. [ukn KapHo u ero kosd@uiMeHT mojie3HOro
JEUCTBUSA. DKOJIOTHUECKHUE TPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEW HSHEpruu Tena MpU COBEPIICHUU PadOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JAECWCTBHEM CXKATOTO BO3/yXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA ).

M3MeHeHre BHYTpEHHEN SHEPIruM (TeMIlepaTypbl) Tela IpH TeIUIonepeaaye.

OnplT MO anuabaTHOMY pacIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM ).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUSI, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HN3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u konmeHcanus. Mcmapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEIIbHAsA BIIAXKHOCTh BO3Ayxa. HacelllleHHBIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHHS OT JABJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHMU30TPONHS CBOIMCTB
kpuctaiioB. Kuakue kpucraiiel. CoBpeMmeHHble Marepuainbl. [lnaBneHue u
KpucTayu3anus. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

VYpaBHeHue TerioBoro OamaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH IOJTYYECHHS] COBPEMEHHBIX MAaTEpPHalOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kunenue npv noHWKEHHOM J1aBJIEHUMU.

CrniocoObl U3MepeHus BIAXKHOCTH.

Hab6mronenue HarpeBanus ¥ IaBIeHUs KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3MepeHre OTHOCUTENBHOM BIIaXKHOCTH BO3YXa.

Pa3znea 4. JaekTpoanuHaMmmnka
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tell. OJeKTpUYecKud 3apsn. JlBa BHIA 3IIEKTPUYECKUX
3apsaoB. IIpOBOAHMKM, IUANIEKTPUKH U TOJYNPOBOAHMKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4euHbIi 31€KTPUYECKUI 3apsil.
Onexrpuueckoe mone. Hampsok€HHOCTh dnexkTpuueckoro mnoissd. ITpunHnmn



CYyNEPHO3ULIANA DJIEKTPUUECKUX MOJeH. JIMHMM HanpsLKEHHOCTH DJIEKTPUYECKOIO
IOJISL.

Pabora cunm  oamektpoctatmueckoro  moiss.  [lorennman.  PasHocThb
noTeHuuanoB. [IpOBOOHUMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpruyeckasi NPOHUIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHZIEHCAaTopa.

TexHuyeckre yCTpOHCTBA M TNPAKTUYECKOE NPUMEHEHHUE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aNnapar, CTPyHHbIN IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyeckas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIIAIH
IJIACTHH, PACCTOSTHUSA MEXAY HUMHU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuiia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABKYLIAasl CUjla WM BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 11 oJIHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Koporkoe 3ambIkaHue.

DJIEKTpOHHAs:  MPOBOAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAIIIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOJHUKH. CobcTBeHHas U IIPUMECHAS IPOBOJIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—n-nepexo/a. [1omynpoBoJHUKOBEIE TPUOOPHI.

OJIEKTPpUYECKUA TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: amIepMeTp,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPBHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LUJIUHAPUYECKUX IPOBOAHUKOB OT JJIMHBI,
IUIOLIAU TONIEPEYHOI0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeTMHEHUE ITPOBOJHUKOB.

[Ipsmoe wW3MepeHHne DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

M ckpoBoii paspsia ¥ IPOBOJAMMOCTD BO3yXa.

OOHOCTOPOHHSSA MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

M3yueHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEH CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

Habmroienue 3nexkTpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIEeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSA3€d C KypCaMHM MaTeMaTHKH,
OMONIOruy, XMMHUHU, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOIO
NO3HAHMS: SIBJIEHUE, HAay4HbId (pakT, runoresa, (u3nMyecKkas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, SIKCIIEPUMEHT, MOJICTTUPOBaHIE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHeWHas (QyHKIus,
napabona, runepoona, ux rpagukd U CBONCTBA, TPUTOHOMETpUYECKHE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMH Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexanuueckoe ABIKEHUE B KUBOW mpupoze, Auddysusi, ocMmoc,
TEIUIO0OOMEH JKMBBIX OPraHU3MOB (BUJBI TEILIONEPEAayH, TEINIOBOE PaBHOBECHUE),
IEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAas Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AMCCOLMALNS,
rajbBaHUKA.

l'eoepagpus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOMALIWIHHWKKA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTUYECKAasl 3alllMTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTPYUHBII OPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznea 4. JaekTpoanHaMmmnka

Tema 3. Macnummnoe nose. IneKmpoMazHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumoneilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarnutHOM wuHAyKuuu. [IpuHmmn cynepnosunuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUI MarHUTHOU
WHIYKIHAH TOJISI NOCTOSSHHBIX MArHUTOB.

MaruutHOe 10N€ NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHuTHOrO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTrena. BzanmoaeicTere NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJICHUE. [[BUKEHHUE 3apsSKEHHON YACTUILIBI
B OJIHOPOJTHOM MarHuTHOM mosje. Pabota cuisl JIopeHna.

SIBeHne anexkTpoMarHuTHOM MHAYKIMHU. [IOTOK BekTOpa MarHWTHOU
UHAYKIOUU. OJEKTPOABIKYLIAs CHUJa HWHAYKIUH. 3aKOH 3JEKTPOMAarHUTHON
uHaykunn Papanes.

BuxpeBoe »snexktpuueckoe 1mone. OJEKTPOJABHXKYILNAs CUJa HHAYKIUU B
IPOBOJHUKE, TBUKYIIEMCS IOCTYNATENbHO B OJHOPOIHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIECHME CaMOMHIAYKLIHMH. OJIEKTPOJBIXKYILIAs CuUja
CaMOWHTyKIIHH.

DHEpPrust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuueckrue YyCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TMOCTOSHHBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIEYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUYM MHIYKIIMA MAarHATHOTO TOJIS.

BzaumMopelicTBUe ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHue AIIEeKTPOMAarHuTHOM UHIAYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIUA OT CKOPOCTH W3MEHEHUS
MarHMTHOrO MOTOKA.

SIBiieHME CAMOMHTYKIIUU.

Vuenuueckuii sxcnepumenm, rabopamopuvle pabomol

N3y4yeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHIYKIWH.

Pa3nea 5. Kosedoanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOEDAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
["apmonunueckue konebanus. [lepuon, yacrora, amrmumryga u (aza xoseOaHUU.
[IpyXuHHBIN MasgTHUK. MaTeMaTU4YECKUA MASTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMH KoJiebanusimu. @opmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIEHHBIE MEXaHHUUECKHE
KoseOanusi. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

[Tepemennplii  TOK. CuHycCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOIO0 TOKAa. AMIUIMTYIHOE€ U JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nepegaya U MOTPEOICHUE AIEKTPUUECKON
SHEPIrUM. DKOJIOTUYECKUE PUCKHU MPHU MPOU3BOJICTBE AEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOHMCTBAa M MPAKTUYECKOE MPUMEHEHUE: JIICKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JICKTPOIEepe1ay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIbHONH CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKUNA MASITHUK).



Habmonenue 3atyxaronmx koiaeOaHuii.

HccnenoBanre CBOMCTB BIHYKICHHBIX KOJIeOaHUI.

Hab6nronenue pe3onanca.

CBOOOIHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUsST OT BPEMEHU) JUIs
3JIEKTPOMATrHUTHBIX KOJICOAHUA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAUHEHHWH PE3UCTOPA, KaTyLIKH
VMHAYKTUBHOCTH M KOHJAECHCATOPA.

Mopneinb TuHUY IIEKTPOIIEPENAUN.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MajbIX KOJeOaHUI rpy3a HAa HUTH OT
JUTMHBI HUTH ¥ MAaccChl Ipy3a.

HccnenoBanne INEPEMEHHOT0 TOKa B LENM W3 IOCIEN0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpocTpanHeHus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble MW TPOJOJIBHBIE  BOJIHBI.
NuTepdepenuyst u q1udpakuss MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHUE, MPEJOMIICHUE, MOJsIpUu3anus, audpakuus,
uHTepdepeHuns. CKOpocTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AJIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHOKNBI paguOCBA3YU U TeneBUAeHU. Panqnonokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKArOLIEN CPEbl.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasl IWArHOCTMKA B TEXHUKE M MEAULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue ¥ pacpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneO:mromeecs T€10 Kak HCTOUHUK 3BYKa.

Habmronenune otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnarepdepeHunu u Aupakium MEXaHU4eCKUX BOJH.

3BYKOBOU pE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOM H
4acTOTOM KoJieOaHM.



HccnenoBaHre  CBOWCTB  3JIEKTPOMATHUTHBIX  BOJIH: OTpa)KEHHUE,
npenoMIIeHUE, MONsIpu3anus, AUPpakius, HHTepPepeHITus.

Tema 3. Onmuxa

['eomeTpruueckas onrtuka. I[IpsMonnHEiHOE pacnpoCTpaHEHUE CBETa B
OHOpOAHOU cpene. JIyu cBeta. TOUECUHBIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoenue n3o0pakeHUil B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroja MOJIHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceeta. ClioxkHbIi cocTaB O6enoro ceera. Lser.

CoOuparoriie ¥ pacceuBamomue JuH3bl. ToHkas nuH3a. DokycHOe
paccTosiHUE W ONTHYEcKas cuiia TOHKOM JnH3blL. [locTpoeHue uzoOpaxeHuil B
coOuparolMX M paccerBaroIIUX JinH3axXx. DopMysa TOHKOHN JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHKH.
VYcnoBuss HaOmoOEHWS MaKCUMyMOB M MHUHUMYMOB B HHTEP(PEPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuust cBera. [udpakumonnas pemérka. YcinoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpU MaJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M TMPAKTHYECKOE MPUMEHEHWE: OYKH, JIyIa,
¢doroanmapaT, NPOEKIMOHHBIM amnmapaT, MHKPOCKOM, TEJIECKOM, BOJIOKOHHAs
OMTHKA, TUPPAKIIMOHHAS PEIIETKA, TOIIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paCHpPOCTPAHEHUE, OTPAKEHUE M TNPEIIOMIICHHUE CBETA.
OnTHueckue mpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHne. Mojieslb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenn MUKpocKomna, TEJIECKOIA.

HaGmronenune nuatepdepeHiinu crera.

Hab6monenue nudpaxiuu ceera.

Hab6monenue nucnepcuu cBeTa.

[TonydeHne cnekTpa ¢ MOMOUIBIO IPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



W3mepenne nokasaresns MpeaoMiIeHUs CTEKa.
HccnenoBanue cBOMCTB N300pakKeHU B JTMH3aX.
Hab6monenue nucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['panuupl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynatel
CIIEIHAIBHOW TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BAKyyMe€, IPUHIIMI OTHOCUTEIBHOCTH DWHILTEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU U COKPALIECHUE
JUTUHBI.
OHeprusi 1 UMILYJIbC PEISITHBUCTCKON YaCTHILIBI.

CBs13b Macchl C :-)Hepmeﬁ U UMITYJIbCOM peJI}ITI/IBPICTCKOfI YaCTHUIIbI. 9Hepm;1
ITIOKO:I.

Paznea 7. KBantoBasi pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHEpruu POTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpeiTre u uccnenoBanue Gorodddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbotorddexra. YpaBHenue DuHITeHa 151 doToddpdexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texaudeckne yCTPOMCTBA M TMPAKTHUECKOE TMPUMEHEHHE: (OTODJIEMEHT,
dboToaaTUMK, CoJIHEYHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETO (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acTHIL.
[Inmanerapnas mopens aroma. [locrynmater bopa. M3nydenne u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOIO YpPOBHS 3HEPruM Ha Apyroil. Bumabl
criekTpoB. CHEKTp YPOBHEW SHEPTUU aTOMA BOJIOPO/IA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpoitns. KopmyckynsipHO-BOJIHOBOM
Ty aJI3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuens onbita Pesepdopna.
OrnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6monenue nuaeitdyaToro crekrpa.
Tema 3. Amommnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
paguoakTuBHOCTH.  OmnbiTel  Pesepdopaa mo  ompeneneHuro  cocrapa
paanoakTuBHOTO wm3nydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3TyYCHUS.
Brnusinue paguoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykiionHas monenb sjpa I'eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JTy4eHHEe. 3aKOH PaJIMOaKTUBHOTO pacraja.
DHeprusi CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sipa.
SnepHbie peakuuu. /leneHne u CUHTES SA€Ep.
Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
SIIEPHOM SHEPTETUKH. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTrEeTUKHU.
OneMeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertoabl HaOJIIOACHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.
dyHmamMeHTaabHbIe B3auMOIeiCcTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa M MPAKTHUUECKOE MPUMEHEHUE: NO3UMETpP, Kamepa
Bunbscona, sigepHslif peakTop, aToMHasi bomoa.
Llemoncmpayuu
Cu€TUrK MOHU3UPYIOLIUX YACTUL.
Yyenuueckuii sxcnepumenm, 1abopamopmsie padomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (OTOrpadusim).

Pa3nen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanbl pa3BUTHs acTpoHOMUM. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAYECHUE
ACTPOHOMMH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, spKue 3BE3MbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHUE.

ConneuHas cuctema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHepruum CosiHIA M 3BE3.
3BE3/bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOW TOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» IS 3BE3] TJIABHOM IOCJEN0BAaTEIbHOCTH. BHyTpeHHee CTpoeHue



3B€3/1. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKJICHUH U 3Botonuu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3 .

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CosiHLIA B
lNanaktuke. Tumnsl ramakTuk. Paguoranaktuky v kBasapbl. YEpHBIE IBIPHI B SIpax
TaJIaKTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE U3MydeHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobiieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HaGmtonenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
TPWIOKCHUH IS ONPEeNICHUs TMOJ0KEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be3us1 CEBEpHOIo MOMYyIIapUsl U IPKUE 3BE3MBI.

HaoGmronenus B Teneckon JlyHsl, miianet, Miieunoro Ilytu.

O0o0marmee NOBTOpPeHUE

Pons ¢usmku w acTpoHOMHM B DIKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMATBHON M ATUYECKOHN cepax MesTeIHHOCTH YeJIOBEKA, POJIb U MECTO (HHU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAay4YHOW KapTHHE MUPA, poib (PU3NUECKON Teopuun
B (GOpMHpPOBAHMU TIPEACTABICHUN O (PUINYECKONM KapTUHE MHpaA, MECTO
(bu3nYecKol KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OuoNoruu, XMMHUU, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUSA: SIBJICHWE, HAay4yHbId (akT, rumnoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelmIeHHE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUMHA HA OCH KOOPAMHAT, CIIOKECHHE BEKTOPOB,
MIPOU3BOJIHBIE DBJIEMEHTAPHBIX (QYHKIMH, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpeJesieHre MIONIaAN MIIOCKUX GUryp u o0bEmMa Tell.

buonoecusn: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoseOaTeabHbIC
JBUXEHUSI B )KUBOW NPUPOJIE, ONTUYECKUE SIBIICHUSA B )KMBOM MPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHMs KPUCTAUIMUYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHams.



l'eocpagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX  PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNUE 3EMIICTPSICEHU.

Texnonocus: JIMHAMA DJIEKTpPONlEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJABUTATENb, WHAYKIUOHHAs II€Yb, pajap, PaJldONPUEMHMK, TEJIEBU30D,
aHnTeHHa, TenedoH, CBY-meub, MpoeKUMOHHBINA amnmapaTr, BOJIOKOHHAs OITHKA,
cojiHe4Has OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune ydeOHOro mpenmera «®Pusmka» Ha YPOBHE CpPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUHUTh JOCTIKECHHE CIIEHYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE pe3ysbTaThl OCBOCHHS y4eOHOro npeamera « Pu3nka» A0HKHbBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYyKOBOJACTBOBATHCS
chopMHUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TIO3UTHUBHBIX BHYTPCHHHUX  YOEXKICHHWI, COOTBETCTBYIOIINX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANN3alMi OCHOBHBIX HalpaBJICHUN
BOCIIUTATEILHOW IESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA O0YYAIONIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUYECKMX  TIYMAaHHCTHMYECKHX U
JEMOKPAaTHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OPTaHU3AIUY;

YMEHHE B3aUMOJIEVICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hopMHPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
JEATEIbHOCTA YYEHOT0;

OCO3HAHKE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUUBOTO OyAYILEro;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npuUCylIero (pu3nvYeckoit Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBbHOW NeATENbHOCTH, B TOM
YHCIIEe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1iei npodeccrun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00J1acTH
($u3MKYN Ha TPOTSKEHUU BCEU KHU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh HKOJIOIMUYECKON KyJIbTYpbl, OCO3HaHHE IJI00AJIBLHOTO
XapakTepa dKOJIOTMYECKUX Ipodiem;

IUIAHUPOBAHUE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 1O (PU3HKE;

7) HIEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAY4YHOM JEITENbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydyeHus  (QU3MKM  OCYLIECTBIISITH ~ IPOEKTHYD M HCCIEIOBATENbCKYIO
NEeATEIbHOCTh MHIMBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUS
ba3oBble JJornyeckue aeiicTBuA:
CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHUS,;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEUMS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAaH PEIICHUS TPOOJIEeMbI ¢ Y4ETOM aHajn3a UMEIOIIUXCS
MAaTEPUAIBbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN IEATEIBbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHUSIX  pPEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.
ba3oBble ucciaenoBareabCKHue 1eMCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJOTHEN, KJIIOUEBBIMUA IMOHATHUSIMU U METOAAMHU
bu3nYecKol HAYKH;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOCKTHON AESTENIbHOCTU
B 007acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY IOUCKY
METOJIOB pelIeHHs 3aAau (PU3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHUS;

BJIQJIETh BUJAMH JICATEILHOCTH 10 TOJYYCHHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpEeTalny, MPeoO0pa3OBaHUI0O W MPUMEHEHHUIO B PA3IUYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JaHUH Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUTOTE3y €€ pelIeHHs, HAaXOAWTh apryMEHTHI ISl JOKa3aTelIbCTBa
CBOMX YTBEPXKJICHUH, 3a]1aBaTh MApaMETPhl M KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynmpoBaTh COOCTBEHHBIC 3a7adud B 0OPa30BATEIHHOMN
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMEThb TEPEHOCHTh 3HaHWA MO (PU3UKE B MPAKTUUYECKYIO 00JIacTh
KU3HECITEILHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJICH, PEJIaraTh OpUTHHAIBHBIC TTOAXO/bI U PEIICHNUS,

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH MOJIy4eHHUs WHGOPMAIUK (PU3NIECKOTO CONEpIKaHUs U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOWCK, aHAIU3,
CHUCTEeMATHU3allMI0 W HHTEpIpeTaluio HH(OOPMALUU Pa3IUYHBIX BUAOB U (HopM
IPEICTaBJICHNUS,

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCTIONB30BaTh  CPEACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTraHU3AIMOHHBIX
3amad  C COONIOACHWEM TpeOOBAaHWUN HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHUEHBI, PEeCypcocOepeKeHHs, TMPABOBBIX U  JTUYECKUX HOPM, HOPM
nH(popMaMoHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKaHUS B PasIUYHBIX (opmarax c
y4€TOM Ha3zHAYeHUs MHPOPMAIMH U LEJIEBON ayJUTOPHUU, BRIOUpPAs ONTUMAIbHYIO
dbopMy mpeacTaBICHUS U BU3yaTU3alliu.

KoMMyHHKAaTHBHBIE YHHBePcAIbHbIE YueOHbI€ TeiiCTBHA:
OCYIIECTBIISATH O0IIEHNE HA yPOKax (PU3UKU U BO BHEYPOUHOH JEATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKA  KOH(MIUKTHBIX CUTyallddi W CMSAT4YaTh
KOH()JIMKTHI;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BAaTh MPEUMYILIECTBA KOMAHIHON M WHAMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHM C y4€TOM 0OLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJUIEKTUBA;

OpUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBIATh IUIAH ACHCTBUH,
pacnpenenarb poJd C y4€TOM MHEHMIl y4YaCTHUKOB, OOCYXJIaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMaHIbl B
oO1IHii pe3ynbTat no pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBaTh HUIEH C MO3ULUUU HOBU3HBI,
OpPUTMHAJIbHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATErMYECKOE IOBEJECHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO JESTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHbIE 3a/1a4H;

CaMOCTOSATENIBHO COCTaBJIATh IIAH PEUICHUS PacdyE€THBIX M KAadeCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHHI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacivpsaTh paMKH y4eOHOTO MPEAMETa HAa OCHOBE JINYHBIX NPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAULMU B 00JacTu
(u3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJ€Th  HABBIKAMU  I[IO3HABAaTENbHOM  peQIeKCMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB H
OCHOBAHUIA;

UCTIOJIb30BaTh MPUEMBI PEPIIEKCHH 7Sl OLIEHKH CUTYaIliH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHUBATh PUCKHM W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W aPTyMEHTBI JPYTUX TMPU aHAIW3€ pPe3yJbTaToOB
JeSITEIIbHOCTH,

IPUHAMATH ce0sl, TOHMMAs CBOM HEJIOCTATKH M IOCTOMHCTBA;

NpPUHUMATh MOTHBBI W aPTyMEHTBI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mpomecce mocTHKEHHs] JIMYHOCTHBIX PE3yJbTaTOB OCBOSHHS TIPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oOmero oo0pa3zoBaHus y OOy4Yaroluxcs
COBEpIICHCTBYETCS HYMOLIMOHATIbHBIN WHTEJICKT, TIPEAMOIar afO A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSl, BKIIFOUYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOITMOHATILHOE
COCTOSIHHE, BUJCTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CHOCOOHOCTh AJaNTUPOBATHCA K
IMOILIMOHAIEHBIM U3MEHEHHSIM | MIPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOUYAIONIEH CTPEMIICHHE K TOCTIKEHUIO e U
yCcrnexy, ONTHMHU3M, WHUIMATUBHOCTH, YMEHHE EHCTBOBATh HWCXOJS M3 CBOMUX
BO3MOYXHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHE
IpYTUX, YYUTBIBATh €ro TMpPH OCYIIECTBICHUM OOIIEHHs, CHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIMUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (GU3NKH B (HOPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IIPAKTUYECKOMN JIESITEIIbHOCTH JIIOEH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUsS] M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHaibHasl TOYKa, MHEPIIUATIbHAS CUCTeMa OTCYETa, AOCOTIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIH CTPOCHHS Ta30B, )KUIAKOCTEHM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHNH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



AIIEKTPOJMHAMUKN:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJUHEIHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBMKEHHE IO OKPYKXHOCTH, HHEPIHS,
B3auMoielicTBre Ten, auddy3us, OPOYHOBCKOE ABMKEHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPJBIX TeN, U3MEHEHNE 00bEMA TeI NPU HarpeBaHUM (OXJIAXKIEHUH ), TETIJIOBOE
paBHOBECHE, UCHApEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAJIM3alusl, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHNE JIABJICHUS T'a3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBS3b MEXKAy [apaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax,
3JIEKTpU3aLUs TEN, B3aUMOJECICTBUE 3aps/10B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHE, HUCIOJIb3Ysd (PU3NUECKHE BEJIUYMHBIL:
KOOpAMHATA, MYTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC Tella, KWHEeTHYeCKasl SHEprus, MOTeHUUANIbHAs dHEPTUs, MEXaHUYecKas
paboTa, MeXaHHWYEeCKass MOIMHOCTh; MpPHU OMHCAHWU TPABUIBLHO TPAKTOBATH
(u3NYECKUIl CMBICH HCHOJB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEJIIMUYHMHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HM3yUYEHHBbIC TEIUIOBbIE CBOWCTBA Tel U TEIJIOBBIC SIBJICHHUS,
UCTIONB3ysl (U3MUECKHE BEJIWYMHBI: [aBJICHHE Trasza, TEeMIepaTypa, CpenHss
KWHETUYECKasi dHEPrusi XaOTUYECKOTO JBUKEHUSI MOJIEKYJI, CpeIHEKBaJpaTUUHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(POUIIMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUraTeNsl; MpPH OMHCAHUHU
NPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH UCHOJB3YEMBIX BEIWYHMH, HX
0003HaUYEHUs W E€IWHUIBI, HAXOAUTb (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMU BEJITUYHUHAM;

OINUCHIBATh U3YUYEHHBIE DJIEKTPUUECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
SABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBI: AJIEKTPUUECCKUMN 3aps,
3IIEKTPUUECKOE T0JIe, HANPSHKEHHOCTD MOJIsA, MOTEHLIMAN, PA3HOCTh MOTEHIHAJIOB;
OpU ONUCAHMU TPABWJIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHHS M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3BIBAIOIIME
JTaHHYIO (PU3UYECKYIO0 BETUUYUHY C IPYTUMH BEIUYMHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBJICHUS, UCIONB3Yys (hU3HUECKUe
3aKOHBI U NIPUHLNIBI: 3aKOH BcemupHoro tarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXaHMYECKOM »HHEpruM, 3aKOH COXpPAHEHHsS MMILyJbCa,
OPUHLUI CYNEPHO3ULMM CWJI, NPUHLUMI DPABHOIPABUS WHEPLUAIBHBIX CHCTEM
0oTCué€Ta, MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPHIO0 CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETHMUYECKON 3HEPIUU TEIUIOBOTO JBIKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIEpaTypoil, NEPBbI 3aKOH TEPMOANHAMUKH, 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO 3apsna, 3akoH KysjoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (IpaHULIbI,
o0JacT) IPUMEHUMOCTH;



OOBSCHATH, OCHOBHBIE MPHUHLMUIBI JIEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopMmynupoBaTth mpobiIeMy/3amadyy ¥ TUNOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEIVIOKEHHOTO O0OpYyAOBaHUS, MPOBOAUTH OMNBIT U
(GbopMyIMpOBaTh BHIBO/IBI;

OCYULIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEpPEHUs] (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHBIC
METO/bl OLIEHKH MOIPEIIHOCTEN N3MEPEHNN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMH  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX W3MEPEHUM, NPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoBaTh pe3yibTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3MYECKHUX BEIUYUH B
BUJIe Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI MO PE3yJIbTaTaM UCCIIEOBAHNUS,

coOmoaaTh mpaBuiia 0€30MacHOTrO TpyJa MPHU MPOBEICHUHM HCCIIETOBAaHUI B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEeIOBATEIHCKON W MPOCKTHOU
NEeSATEIbHOCTH C MCMIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemiate pacu€THbBIE 3aJa4d C $BHO 3aJaHHOMW (DU3MUYECKON MOJENbIo,
UCTIONB3YS (pr3nuecKkrue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aauu
BBIOMpATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXOIMMbIE Jis €€ pelIeHUs], TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYeHHs (PU3HUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nuecKue BICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIeHUM  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUU
U TPEJCTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHON MHGpOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATDH MOIy4aeMyI0 HH(OPMAILIHUIO;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOILECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAaHWS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JU1s obecriedeHus: 6€30MacHOCTH MPU OOpAIICHUH ¢ NMPUOOpaMH U TEXHUUYECKUMU
YCTPONCTBAMHU, JJIsi COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOLIEN CPENE;



paboTaThb B TIpyHmne C BBHIMOJIHEHUEM pA3JIMYHBIX COLUANBHBIX POJEi,
IUTAHUPOBATh pPabOTy TpPyNNbl, pPALMOHAIBHO PACHpeleisITh OO0sI3aHHOCTU U
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJeKBaTHO OLICHHWBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIICHHE pACCMATPUBAEMOM ITPOOIIEMBL.

K koniy oOyuenuss B 11 kjacce mnpeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MecTO (PM3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHbl MHpaA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUM, B MPAKTUYECKOM IEATEIbHOCTHU JIOJIeH, IEIOCTHOCTh U €IMHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIA JJIEKTPUYECKUN 3apsfl, JIyd CBETa, TOUCUHbIM UCTOYHHK CBETA, SEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO fJipa MpU peleHUuU (U3HUECKUX
3a/ay;

pacro3HaBaTh (pU3MUECKHe SBICHUS (IPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (DPM3UKH: IJIEKTpUUYECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aUMOJCWUCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEWCTBME MAarHUTHOTO TMOJs Ha
IPOBOJHUK C TOKOM W JIBWXKYIIMICS 3apsjl, SJEKTPOMArHUTHbBIE KoJieOaHUs U
BOJIHBI, MPSIMOJUHENHOE pPACcIpOCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepeHuns, audpakuds W TOMApHU3ALMs  CBETa, JUCIEPCUsl CBETa,
dbotoanekTpuueckuit 3ghext (poTodaddexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOpPOAA, €CTECTBEHHas M HCKYyCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NIPOBOAUMOCTh  pPA3JIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), UCHOJIb3Yysl (PU3NYecKHe BETUUYHHBIL:
AIEKTPUUECKHUI 3apsill, CHJia TOKa, AJIEKTPUUECKOE HANpPsLKEHHE, AJIEKTPHUUECKOe
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JCKTPOABMKYIIAsl cujia, paboTa TOKa,
WHIYKLIHUST MarHUTHOrO MojisA, cwia Ammnepa, cuia JlopeHa, MHIYKTUBHOCTb
KATYIIIKU, SHEPrusl AJEKTPUYECKOT0 M MArHUTHOrO TMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHJIa ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsiHUE U
OTNTHYECKAsi CHWJIa JIMH3BI, TIPH OMHMCAHWHM TMPABWIBHO TPAKTOBATh (DU3MUYECKU
CMBICJT HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI, YKa3bIBaTh
bopMynbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIWYUHY C JAPYTHUMH
BEJMYMHAMM;

OMKCHIBATh M3YyUCHHbIE KBAHTOBBIE SIBJICHUS U TPOLECCHI, HCIONb3Ys
bu3nYecKrue BEIUYHMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, MIEPUOJ TIOJTypaCTIaia, YHEPTHUS CBSI3H
ATOMHBIX SI7IEp, TPU ONMUCAHWW TPABWIBHO TPAKTOBATh (PU3UUECKUA CMBICI
WCIIOJIb3yeMbIX BEIMYMH, MX OOO3HAYEHWS W EIAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBS3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TPOIECCHl W SIBIICHUS, UCIOJB3Ys (PU3HUECKHE
3aKOHBI U MPUHITUNLL: 3aK0H OMa, 3aKOHBI TIOCIIE0BATEIFHOTO M MapauIeIbHOTO
COEIMHEHUs TPOBOJHUKOB, 3akoH Jlkoyns—JleHra, 3aKOH 3JE€KTPOMArHUTHON
WHAYKIMHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPaHEHUs] CBETa, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JDWHINTeHHa i (oTodddexra,
3aKOH COXPAHECHHS DHEPTUU, 3aKOH COXPAHCHUS MMITYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MacCOBOTO YHCIA, TIOCTYnaThl bopa,
3aKOH PaJMOAKTUBHOIO pacnajia, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHUIBI, 0O0JACTH)
IPUMEHUMOCTH;

OTIpEIENSTh HAIPaBJICHUE BEKTOPA MHIYKIIUA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOH JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBath mpoOieMy/3agady M THIOTE3y Y4YeOHOro JKCIEpPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0O0pYy/IOBaHHWS, MPOBOAMUTH OMbBIT U
(GbopMyIMpOBaTh BHIBO/IBI;

OCYIIECTBIISATh NPSIMbIC W KOCBEHHBIE M3MEpPEHUsT (M3MUECKUX BEIWYUH, PU
TOM BBIOMPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
NPSIMBIX HM3MEPEHWI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOJIUIl U
rpaduKoOB, AENIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIECHUU HCCIEIOBAHUN B
paMKax y4eOHOTro »JKCHEepUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1AOOPATOPHOTO
000opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKOM MOJIENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbI,



HEOOXOMUMBbIE JUIsi €€ pelIeHUs], MPOBOJUTh PAacUY€Thl M OLEHUBATH PEATBHOCTH
HOJYYSHHOTO 3HaUeHUsI (PU3MUECKON BETTMYUHBI;

pelaTh Ka4eCTBEHHBIC 33a4l: BRICTPAUBATh JIOTHYECKH HETPOTUBOPEUNBYIO
IIETIOYKY PACCY)KICHUI C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3muecKue SBICHUS;

UCTIONIB30BaTh  TPU  PEIICHHMM  yY4eOHBIX  3aJa4  COBPEMEHHBIC
MH(QOPMAIMOHHBIC TEXHOJIOTHUU JUIS MOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIHH
Y TIPEJCTaBJICHUS YUeOHOW W HAyYHO-TIONMYJISIPHON MH(MOPMALIUK, TOTYYSHHOH 13
Pa3IMYHBIX UCTOYHUKOB, KDUTUYECKU aHAIM3UPOBATh NOTy4aeMyI0 HH(OpMaIuIo;

OOBSCHATh TPHHIMIBI JCHCTBHS MAaIllMH, NPUOOPOB W TEXHHYECKUX
YCTPOKMCTB, pa3innyarh YCIOBUS MX 0€30IaCHOTO HCHOJIh30BAHUS B MIOBCEIHEBHOM
KHU3HU,

IPUBOJMTH MIPUMEPHI BKIIA/Ia POCCUHCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOILIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHWS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHusi 6€30MacCHOCTU MPHU OOpallleHHH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, Il COXPAHEHHS 370POBbS U COOJIIOJICHUSI HOPM SKOJOTHYECKOTO
TIOBE/ICHUSI B OKPYIKaroIlei cpene;

paboTaTh B TpyINIle C BHIMOJHEHUEM pPA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBaTh pPadOTy TPYNNbI, PAIMOHAIBLHO paCIpeneiiaTh OOS3aHHOCTH W
TUIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CHTYAIMsIX, aJICKBATHO OLCHUBAThH
BKJIa] KQKAOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMOM MPOOIEMBI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kontpoabnbie  IlpakTuueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3ukKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubamorexa [TOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
bubnnorexa [JOK
2.2 Hlunamiia ! https://m.edsoo.ru/7f41b£72
bubnnorexa [JOK
2.3 3aKOHbBI COXpaHEHHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bfT2
Hroro no pazgeny 18
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnnorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6moreka [JOK
' ®a30BbIe IEPEXOJIBI https://m.edsoo.ru/7f41bf72



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

Hroro 1o pasaciny

24

Paznea 4. JIEKTPOJANHAMUKA

but6moreka [JOK
4.1 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bu6nuorexa [IOK
' Pa3IUYHBIX CpEnax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

Kouun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB U TeM undposbie
Ne i/m P Konrpoabnubsie IIpakTnueckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcesbl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnurtHoe noJjie. JIeKTpOMarHuTHast 1 1 3 bu6mmoreka [JOK
) UHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4YecKHe U AJIEKTPOMArHUTHbBIE 9 1 bubmmorexa [JOK
’ KoneOaHus https://m.edsoo.ru/7f41c¢97¢
29 MexaHU4YEeCKHUE U AIEKTPOMArHUTHBIC 5 | bu6mmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 0] 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUATIBHOW TEOPUH 4 1 bubmuoreka [{OK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTUKHU 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢97¢
4.2 CtpoeHue aToma 4 bubmuoreka [{OK



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

https://m.edsoo.ru/7f41c¢97¢

43

ATOMHOE SApO

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

15

Pa3nea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJIeMEHTBI aCTPOHOMMUH U aCTPOPUIUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 ngj;gf;igﬁgﬂlcwc
Hroro no pazneny 4
PesepBHOE BpeMmst 3
OBIIEE 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




IHOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpasoBaTe/ibHbIE
padoThbI padoThI
pecypchl
®usuka — HayKa O IpPHUPOJE.
1 Hayunebie MGTZ bl nofoHHﬂ 1 bubmorexa [IOK
Y g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Poinb u MecTo ¢uznku B

) (hopMUPOBAHNUN COBPEMEHHOM ) bubmmorexa [JOK
Hay4HOU KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESTEILHOCTH JIIOIEH
MexaHu4eckoe ABUXEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUIECKOTO | bubmuorexa [{OK
nBwxeHud. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE MPAMOJIUHEITHOE ) bu6mmoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPAMOIUHENHOE 1 bubmmorexa [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoOe majieHue. Y CKopeHue ) bubmmorexa [JOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiiHoe IBUXEHUE.

7 JBrm>keHrEe MaTepUaibHON TOUKH I10 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpunHin oTHOCUTENBLHOCTH [ anmumes. 1 but6mmoreka [JOK



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

HNuepunanpHble CUCTEMBI OTCUETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ff0c3be8

9 Cyneprno3uuu cui. Bropoii 3akox bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproTOHA 17151 MaTepraIbHON TOUYKH

10 Tperuit 3akoH HeroToHa 115t bu6moreka [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOro TsaroreHus. Cuna

11 TsKecTu. [lepBas kocMudeckas Brbmrorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koaddunment tpenus.

13 Cuna Zlc))npOTI/IBJIe}(IbI/Iq:I npu I[BI:E(@HHH bubmorexa [IOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE U BpaliaTeIbHOE

14 JIBI>KEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPJIOTO Teja
HNMnynec MaTepuanbHONU TOYKH,

15 CHCTEMBbI MAaTEPUAIIbHBIX TOYEK. bu6mmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE JIBUKEHHE
Pabota 1 MOIIHOCTD CHJIBI.

16 Kunernueckas 3Heprusi MaTepuaibHON bu6mmoreka [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPruu

17 [ToreHmanpHas >HEPTUsl. but6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

[TorennmanbHas SHEPrys ynpyro
ne(OpMHUPOBAHHON TIPYKUHBI.
[TorennmansHast SHEPTHS Tesla BOTU3U
MOBEPXHOCTU 3eMJIU

[ToTeHMaIbHBIC U HETIOTCHIIMAIBHBIC
cuitbl. CBs3b pabOTHI
HCIIOTCHIIUAJIBHBIX CUJI C UBMCHCHUECM
MeXaHUYECKOU OHEPTIUU CUCTEMBI TCII.
3aK0OH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ff0c461a

but6moreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHnas pabota
«MccnenoBanue cBsA3M pabOThI CUITBI C
U3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTIKCHHUS
PE3UHOBOTO JKIyTa»

20

21

22

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJIOKECHHUS MOJICKYJISIPHO-
KWHETHYECKOW Teopuu. bpoyHoBcKoe
neuxenue. uddysus

XapaxkTtep IBUKECHUS U
B3aMMOJCHCTBHS YaCTHII BEIISCTBA.
Mojenu cTpoeHuUst Ta30B, KUIKOCTEH
Y TBEPJIBIX TEN

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

but6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

24

TennoBoe paBHOBecue. TeMieparypa
u e€ uzMepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Hennscus

Wneanpuerii raz 8 MKT. OcHOBHOE

bubmnorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHasl TeMIiepaTypa Kak Mepa
26 CpelHel KHHETUYECKON SHEPTUur bu6mmoreka [JOK
JIBUKECHHUSI MOJIEKYJl. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnas pabota
)3 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napameTpamu COCTOSHUS
pa3peKEHHOT0 Ta3a
79 W3omporieccel B HaeaIbHOM Ta3e U UX bu6moreka [JOK
rpaduyecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpeHHss 3HEeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3menenus. Konuuecto bubmmorexa [JOK
TETUIOTHI U paboTa. BHyTpeHHSIS https://m.edsoo.ru/ff0c5952
SHEPIHsl OJHOATOMHOIO UJI€aJIbHOTO
rasa
31 Bunas! Tenonepenaun buGnuorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BEILIECTBA.
32 KonuuecTBo Tennorel npu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHeI mpoiecc
3 [IepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuorexa [IOK
NpUMEHEHUE K U30IIpOoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpaTtumocTh mporeccoB B bubmuoreka [{OK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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

npupoje. Bropoii 3akoH
TEPMOJMHAMUKU

[Mpunnun nevictBus u KII/ TernmoBoit

https://m.edsoo.ru/ff0c6230

bubmnorexa [JOK

35
MallUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJOTHYECKHe MPOOIeMbl
TEIUIOPHEPTETHKU
18 O06o6mmarmuil ypok «MosekymspHas bubmmorexa [JOK
¢dusrka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast pabota o teme
39 «Monexynsipaas ¢puznka. OCHOBBI Bubmrorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHre U KOHICHCAITHS. bu6mmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/lyxa. HachlleHHbIN bubmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 amop(HbIe Terna. AHU3OTPOTIHS bubmmorexa [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65{0
KpucTayibl. COBpeMEHHbIE MaTepHAaIbI
[LaBnenue u KpUCTaIIM3aLIHSL.
but6moreka [JOK
43 VenpHast TEMJI0TA MJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyGOnumarust
but6mmoreka [JOK
44 VYpaBHeHME TEII0BOTO OagaHca
PABHEHHE TEIUIOBOr f https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Teia. INeKTPUIeCKUu bu6mmoreka [JOK

3apsna. I[Ba BHUJIA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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
https://m.edsoo.ru/ff0c6bcc

3apsa10B

IIpoBOIHHMKY, TUATIEKTPUKA U

46 MOJYIPOBOIHUKH. 3aKOH COXPaHEHUSI buGnuorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHBIN 3I€KTPUUECKUI buGnuorexa LIOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
43 nons. [puHomn cynepno3suuun bu6muoreka [JOK
ANEKTPUUYECKUX TTonel. JInauum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCTaTHIECKOTO
49 nois. Ilorennuai. PasHocTh bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c6100
[IOTEHIINAJIOB
[IpOBOIHVKA U OUBIIEKTPUKHU B
50 3;‘1{ OCTAaTUYECKOM HOIJ)'IC buGnuorexa LIOK
i ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh
bubnuorexa [JOK
51 DnexTpoéMKocTh. Konnencaro
p 8 P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIJIOCKOTO
52 KOHIIEHCAaTOpa. DHEPIUs 3apsKEHHOTO buGnuorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "U3mepenue
ANEKTPOEMKOCTH KOH/IeHCaTopa"
[IpuHIMN nelcTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIUPOBAIHHOTO

anmnapara, CTpyHHOI0 IpUHTEpA.
DeKTpoCcTaTHYECKas 3allUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

3azemIIeHne AIIEKTPONPUOOPOB

DNEKTpUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma aJist
ydacTKa [enu

[TocnenoBarenbHOE, MapaebHOE,
CMEIIAaHHOE COeNHEHNE
npoBoAHUKOB. JlabopaTopHas paboTa
«/3yueHue cMelaHHOro COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB MEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7410

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 71 IOJIHOM (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne J/1C nuctounuka Toka u
€ro BHYTPEHHETO CONPOTHBIICHUS

0.5

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblil ypok. KonTposibHas

y
pabora o Teme "DnekTpoauHamMuKa' /
Bcepoccuiickas mpoBepouHasi pabota

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O6006marmui ypok
«QnexTpoanHamukay / Beepoccuiickas
npoBepoyHasi pabora

DIIeKTPOHHAs MPOBOJUMOCTD TBEPIBIX
METAJI0B. 3aBUCUMOCTh
COTIPOTHUBJICHUS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOUMOCTh

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIIEKTPUYECKHI TOK B BaKyyMe.

62 . 1
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB
[TomrynpoBOIHUKH, UX COOCTBEHHAS U

63 pUMecHas MpoBOAUMOCTh. CBoiCTBa 1 bubmmoreka [JOK
p—n-nepexoaa. [lonynpoBogHUKOBbIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DIIEKTPUUYECKHUI TOK B pacTBOpax U

64 pacruiaBax 3JEKTPOJIUTOB. | bubmmorexa [JOK
DJIEKTPOJIUTHYECKAS] JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPUUYECKHM TOK B Ta3ax.

65 CamocTosTenbHbIN 1 1 bubmmorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckrue npuOopsl U

66 YCTPOMCTBA U UX MPAKTUUYECKOE ) bu6moreka [JOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTtponsHast pabota o teme

67 «Onextpocratuka. [1ocTOsAHHBIHI ) bu6moreka [JOK
NeKTpU4ecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIAX»

68 PesepBHeIil ypok. O000aronmii ypok ) bu6mmoreka [JOK
no Temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmmuecTBo yacos JIEKTPOHHbIE
[
Jlj;-n Tema ypoka Bcero Kontpoarueie  Tpakruyeckue i[:;:eﬂlrlﬂ :)lgl?al;?)l;:;eeﬂbﬂble
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X

) B3auMo/ieiicTBue. MaraHuTHoOE ToJIe. | bu6mmoreka [IOK
Bekrop maruutHON MHAYKIMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIUH
MarauTHO€E 1oJI€ MPOBOJIHUKA C

) TokoM. OmbIT DpcTeaa. | bubnuorexa [JOK
B3aumopeiicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas pabota «3ydueHne | ) bubnnorexa [JOK
MarHUTHOTO IOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ ToKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota | ) bubnnorexa [JOK
«HccnenoBanue ercTBuUs https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO TOJIS Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YacTHILY. | bubnnorexka [JOK
Cuna Jlopenmia. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarauTHas HHAYKIUs. [ToTok

6 BEKTOpa MarHuTHOM unaykuuu. I1C 1

WHIYKIWU. 3aKOH JIEKTPOMArHUTHOM



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

unaykuun Papanes

Jlaboparopnas pabota
«HccnemoBanue sBICHUS
AIIEKTPOMATHUTHOM WHTYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cals0

NHnyKTUBHOCTD. SIBIEHUE
camouHaykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
9JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHAYKIIMOHHAs NeYb

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHIY KIS

KonTponbhas pabota no teme
«MarsnurtHoe mnose.
DneKTpoMarHuTHast UHIYKITUS»

CB00OO/THBIC MEXaHUYECKUE
KosieOanus. ['apMOHHYECKHE
KoyieOaHus. Y paBHCHUE
rapMOHUYECKHUX KOJICOaHHIHA.
[IpeBpatienue sHepruu
JlabopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KoJieOaHuii Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

Koneb6atenpupiii KOHTYp. CBOOOIHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6nmorexa [IOK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

AJIEKTPOMarHuTHbIE KoieOaHus B
uieaIbHOM KoJie0aTeTbHOM KOHTYpE.
AHasorust Mexay MEXaHU4eCKUMH U
ANIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUHU B UJ€ATbHOM
KOJIeOaTeIbHOM KOHTYPE

[IpencraBneHue 0 3aTyXarOMIMX
KosieOaHusx. BoIHy X IeHHBIE
MeXaHHYeCKHE Konebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMAarHUTHBIC
KoaeOaHus

[Tepemennbiii Tok. CHHYCOUATBHBIN
NepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JeiCcTByIOIIeE 3HAUEHHE CHJIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepenaya v norpedieHue
ANEKTPUYECKOM SHEPTUN

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa IepeEMEHHOIr0 TOKa,
JIMHUN dJIEKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4€ecKre pUCKU Ipu
IPOU3BOICTBE IEKTPOIHEPIUN.
KynpTypa ucnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnueCKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmorexa [JOK

21 pacupoCTpaHEHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0ccas54
[Tonepeunsie U IPOIOJILHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnnorexka [JOK
3ByKka. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIUTIBEI paIuOCBA3U U
24 TeneBuaeHus. Pa3Burue cpencts
cBs3u. Pagunosnokanus
)5 KonTponbHas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpoCcTpaHEeHHE
26 CBETa B OJIHOPOJHOM cpejie. bubmuorexa [JOK
ToueuHblil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IIIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpaxeHnue. lIpenenbHblil bubnnorexa [JOK
YIoJ1 IIOJHOIO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKE€HUs
29 Jlaboparopuas pabota «3mepeHue bubnnorexa [JOK
IoxKasareJis IPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n300pakeHuit B bubmuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMysia TOHKOM JIMH3BI.
VYBeauueHue JUH3bI

JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0cddle

31 «Hccnenosanue CBOMCTB
M300paKeHH B TUH3AX»
Hucnepcus cera. CoxkHBIA COCTaB
1 6enoro ceera. LIer. JlaboparopHas
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennms cera. Audpaxims bubnuoreka [JOK
cera. Judppakunonnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTHh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanusa cera https://m.edsoo.ru/ff0cf02¢
15 OnTrueckue MpuOOPHI U YCTPOICTBa U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1ibl TPUMEHUMOCTH
36 KJIACCUYECKOM MexaHUKH. [TocTynaTsl bubnuorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENLHOCTHU
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.
37 3ameJIeHre BpEeMEHH U COKpaIlleHUe bubmmorexa [TOK
https://m.edsoo.ru/ff0cfad42
JUTUHBI
DHeprus U UMMYJIbC PEISITUBUCTCKOM
38 yacTUIlbl. CBS3b MACChI C SHEPTHEH U bubmmorexa [IOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsI TTOKOS
Kontponbhas padota «Onruka.
39 OCHOBBI crienMagIbHON TEOPUHU bubmorexa HOK

OTHOCHUTCIIBHOCTH)»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [1nanka. DHeprus

bu6mmoreka [IOK

40
U UMIYJIBC POTOHA https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HCCIICTIOBAHNE Eub 1OK
HOJIMOTEKA
41 otoddderra. OnbiTer A. T
¢ o https://m.edsoo.ru/ff0cffc4
CroeToBa
3akonbl poTtodddekra. YpaBHEHUE
42 OiHITeiHa a5 poroddhdexra brbmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cera. Onwits [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa [TOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
¢dorosnemMeHT, poToaaTUNHK,
CoJIHEUHas OaTapesi, CBETOIMO]]
45 Pemenne 3agau mo Teme «IeMEHTBI bubmuoreka [JOK
KBAHTOBOM OITTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OIbBITHL
46 Pezepdopaa mo paccessHUIO 0-9acTH bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojiens aToma
bu6mmoreka [IOK
47 IT b
OCTYJATHI bopa https://m.edsoo.ru/ff0dOafa
W3zny4yenue u noriomieHue GoToHOB
48 IIpH IIEPEXO0JIC aTOMa C OJHOI'0 YPOBHS bubmorexa HOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha Opyroi. Buabl ciekTpoB
BommoBele cBoiicTBa YacTHIl. BOTHEI
. bu6nmorexa [IOK
49 ne bpoitna. Kopryckynsipao-

BOJTHOBOM Jtyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

BBIHYKACHHOC N3JIYUCHUC

OTKphITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuto cocraBa

PaaAOaKTUBHOI'O U3JTYyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacmar.
DJNEeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-usiyyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B SI7IpE.
Snepubie peakuuu. S nepHbiin
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI SIE€pHON
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHa. MeTo/ 16l HAOMIOICHUS U
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron «DyHIaMeHTaIbHbIE
B3auMoecTBrA. EnquHCTBO
(bu3NYECKOI KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Dransl PasBUTHA aCTPOHOMHU.
[IpuknagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH. By
3BE3aHOrO Heba. Co3Be3aus, spKue
3BE3/1bl, INIAHETHI, UX BUIUMOE
nerxkenne. CoaHevyHas cuctema



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

58

59

60

Comnurte. CoHeyHast akTUBHOCTD.
Ncrtounuk sHeprun ConHua u 3BE311

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOM
nocne0BaTeIbHOCTH. BHYTpeHHee
cTpoenue 3BE31. COBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBostonny CoJHIA U 3BE3]

Mneunsiii [1yTe — Hama ['anaktuka.
ITonoxxenue u neuxenne ComHIIA B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SIAPAx TalAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopus bosnbiioro B3pbiBa.
PenukToBoe nznmyueHue.
MeraranakTuka

Hepemenusie mpo0ieMbl aCTPOHOMUUT

61

62

63

64

Kontposnbhas paboTa «51€eMEeHTHI
aCTPOHOMUU U aCTPOPU3UKN»

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMATbHON B
ATUYECKOM chepax eaTeIbHOCTH
YyeIoBeKa

O6o6matomuit ypok. Poib u Mecto
(U3HMKHM ¥ aCTPOHOMHUH B
COBPEMEHHOW HAYYHOH KapTHHE MUPa

O6o06maromuit ypok. Poib




¢du3nyeckoit Teopur B OpMUPOBAHUH
MPeCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

O6o6maromuit ypok. Mecro
65 (hbU3UYECKON KapTUHBI MUPA B 00IIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEJICTABICHUNA O IPUPOAC

PesepBHbIil ypok. MarautHoe nosie.

66
ONEeKTpOMarHuTHas HHAYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEeMAIbHON Teopun
OTHOCHUTEJIbHOCTHU

Pezepnsiii ypok. KBanroBas ¢usnka.
68 DneMeHThl aCTPOHOMUU U

acTpo(u3uKu

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJTACC

Kon
NpoBepsieMoOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro 001ero 06pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpPaX poilb W MeCcTOo (PU3MKH B
(hopMHUpPOBaHNKM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHMH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4uTHIBaTh TPAHMIIBI IPUMEHEHHUS] U3YUCHHBIX (PU3NYECKUX MOJEIICH:
MaTepualibHasi TOYKa, MHEpIHUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TeEJ, TOYEUYHBIA OJJICKTPUYECKUU 3apsii — IPU PELICHUU

buznyecKux 3aaa4

10.3

PacniosnaBath Qu3nyeckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KHHETUYECKON TEeOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJWHAMHUKH: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBIKEHUE, CBOOOIHOE TaleHUE
TeJN, JBWKEHHE 1O OKPYXHOCTH, WHEpUUs, B3aHUMOJCHCTBHE TeI;
muddys3us, OpOYHOBCKOE MABM)KCHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHWe 00BhEMa Tenm TpU  HarpeBaHUH
(oxJIaXIeHWN), TEIUIOBOE PABHOBECHE, HCIIAPCHHE, KOHICHCAIHS,
[JIaBJICHUE, KPUCTAJUIM3allvs, KWUIICHHE, BIAXHOCTh BO3JyXa,
MOBBIIICHUE JAABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBS3b MEXAY IIapaMeTpaMH COCTOSIHHSI Ta3a B H30IpOIeccax;

SJICKTPpU3alunsA TCI, BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHONb3ys (usnueckue
BEJIMYMHBI: KOOpPAUHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLMANbHAsT JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IPU OMUCAHUM MPABUIILHO TPAKTOBATH (PU3UUECKHUI CMBICIT
UCTIOJNB3YEMBIX BEIMYUH, MX O003HAueHWs W EAMHUIBI, HAXOAUTh
(bopMyJIbl, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIIMUUHY C APYTUMH

BCJIMYMHaAMHU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI MW TEIJIOBEIC




SBIICHUS, UCHONB3yS (U3MUECKHE BEJIMYHUHBI: JaBJICHHE Trasa,
TeMIlepaTtypa, CpelHssl KHHETHUYeCKass »JHEPrus XaoTHYECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBAAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHSss OHHeprus, paborta rasa,
KO3(p(UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpHU
OMHUCaHUU MPaBUIIBHO TPaKTOBATh buznueckuii CMBICII
UCIIOJIb3yEeMBIX BEJIMYMH, WX OOO3HAUEHHS M EIUHUIbI, HAXOJIUTh
(bopMyJIbl, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMUHUHY C IPYTUMU

BCIIMYHUHAM

10.6

OnwuchiBaTh M3YYCHHBIC JJIGKTPHUECKUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUS  (MPOILECCHI), HCIONB3ys  (Qu3ndecKue
BEJTUYUHBI: DJIEKTPUYECKUA  3apsl,  DJJCKTPUYECKOEe  TOJIe,
HANPSOHKEHHOCTh  TIOJISL, TOTEHIIMANl, Pa3HOCTh MOTEHIMAJIOB; TIPU
OIMMCAaHWU TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUH CMBICI MCIIOJIB3YEMBIX
BETMYMH, WX OOO3HAYCHHUS W CJWHUIBI, YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYHHY C  JPYyTUMH

BCJIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3WYECKUE TMPOLECChl U  SIBICHHUS, HCIOJb3Ys
(u3rYecKue 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMHUPHOTO TsroTeHus, I, 11
n III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU JHEPIUH,
3aKOH COXpaHEHUsl UMITYJIbCA, MPUHLHUIT CYNEPIO3ULIUU CUJI, IPUHLIUIL
pPaBHOIIpaBUsS WHEPLUUAIBHBIX CHUCTEM OTCUETA;  MOJEKYJSIPHO-
KMHETHUYECKYI0 TEOPHUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEM KUHETUYECKOM SHEPrUU TEIUIOBOIO [BMKEHUS MOJEKYNI C
aOCONIOTHON TeMmImepaTypoi, MEpBbId 3aKOH TEPMOJWHAMUKU;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHHUE U yCIOBHUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHIUNBI JCHCTBHS MAIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3IuyaTh YCJIOBUS HX O€30MacHOTO

HCIIOJIBb30BAaHUS B HOBCG,HHGBHOﬁ KHN3HU

10.9

BrimmoaHaTs SKCHCPUMCHTHI 110 UCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U
MPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (opmyIupoBaTh MpobiemMy (3amady) M THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOWpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBI

10.10

OCYH.[CCTBJIHTB npiAMbIC W KOCBCHHBIC H3MCPCHUMA (I)I/ISI/I‘-IGCKI/IX

BEJIMYHMH, MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEeHUs U




HCIIOJB30BaTh N3BCCTHHIC MCTOIbI OLICHKN HOFpeIHHOCTeﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYCCKUMHU BEIIMYMHAMHU  C
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHHI; TpPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJlbTaThl MOJYyUYEHHOW 3aBHUCHMOCTH
(M3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TpadUKOB, JIeJIaTh BBIBOJIBI 11O

pe3yjbTaTaM UCCICAOBAHUA

10.12

CobOmogaTe mpaBwia 0€30MAaCHOTO  TpyJda TPU  MPOBEICHUU
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTO DOKCIepUMEHTa, Yy4ueOHO-
HCCHCﬂOBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH C MHCIIOJIB30BaAHUEM

W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000pYAOBaAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHOM (DPU3MYECKON MOJIENBIO,
UCHONb3ysl (PU3MUYECKUE 3aKOHbl M TNPUHLMUIBI, HA OCHOBE aHajIM3a
yCIOBMSI  3a/add  BBIOMpaThb  (PU3MUECKYI0 MOJENb, BBIICIATh
¢u3nueckrue BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Uil €€ pelieHus,
MPOBOJIUTH PACUYETHI U OLICHUBATH PEATbHOCTD IOJyYEHHOT'O 3HAUYCHUS

(hbU3UYECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTPaWBaTh  JIOTMYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/II-IGCKI/Ie SIBJICHUA

10.15

Hcnonb3oBaTe MHpH  pelIeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsI TIOHMCKA, CTPYKTYPHPOBAHUS,
MHTEpHpEeTallid M MPEJICTaBICHUS y4eOHOH W Hay4HO-IOIMYJISIPHOMH
MH(pOpPMALMHU, NOJYYEHHOM M3 PA3JIMYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPY>KAIOIIErO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TEOPETHYECKHE 3HAHUS MO (U3MKE B IMOBCETHEBHOMN
KU3HU TSI o0ecrieueHrs 0€30MacHOCTH MpH 00palleHruu ¢ mpudopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIA COXPAaHCHMs 3I0POBbS H

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpefie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBAaTh  paboOTy  TPYIIbl, palMOHANBHO  paclpeiesTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHMAPTHBIX
CUTyalHUsIX, aJ€KBAaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIBI B pelIeHne paccMaTpUBAaEMOM MPoOIeMbl




11 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero o0pa3oBaHusi

11.1

JIeMOHCTpHpOBAaTh Ha TMpUMEpax polb W MeCTo (HU3UKH B
(hopMHUpPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHHBI MUpa

11.2

Y4uTBIBaTh TPAaHUIBI IPUMEHEHUS U3YyUYEHHBIX (DPU3UUYECKUX MOJIENCH:
TOYEYHBIN AIEKTPUUYECKUHN 3apsf, siAepHast MOJEIb aTOMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO Siipa MPH peIIeHUH (pU3nIecKux 3aaa4

11.3

Pacrio3naBate (usuueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKM W  KBAHTOBOM  (PU3UKU:
ANIEKTpUYecKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuTOB,
ANIEKTPOMATHUTHAS WHAYKIHUSA, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM W JABWXKYIIMHCS 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMIIeHHe, UHTephepeHIus, Iugpakuus U
MOJISIpU3AIUsS CBETA, AMCIEPCUsl CBETa, (DOTORIEKTpUUYECKHH 3PPeKT
(botorddexTt), cBeTOBOEC MaBiIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHAas U  HMCKYCCTBEHHas

PaauOaKTUBHOCTDb

11.4

OmnuceiBaTh  M3Y4YEHHBIE CBOWCTBAa  BemlecTBA  (3JEKTPHUYECKHE,
MarHuTHBIE, ONTUYECKUE, SJEKTPUUECKYIO NMPOBOJAUMOCTH Pa3IHUHBIX
Cpeda) © DJIGKTPOMArHuWTHBIE SIBIEHUS (IPOLECCHI), HCHOJB3YS
¢u3nyeckne  BENMYMHBL:  JJEKTPUYECKHN  3apsii, CHIa  TOKa,
AJIEKTPUYECKOE  HANPSHKEHHE,  AJIEKTPHUECKOE  CONMPOTHUBIICHHUE,
pasHocTh moteHumanos, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
nois, cuna Amnepa, cuina JlopeHa, WHIYKTUBHOCTH KAaTYIIKH,
SHEPTHs INEKTPUYECKOT0 M MAarHUTHOTO TOJICH, MEepPHOa M YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsia U CHla TOKa B Mpolecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHuUH, ¢dokycHoe
paccTosHME ¥ ONTHYECKas CWJIA JIMH3BI; NPH ONHCAHWUH IPABUIBHO
TPAaKTOBaTh (PU3NYECKUH CMBICI HCHOJB3YEMBIX BEIMYMH, UX
00O3HAaYeHUS W €IWHMIBI; YKas3blBaThb (OPMYJIbI, CBS3BIBAIOLINE

JTaHHYIO (PM3MYECKYIO BETMUMHY C IPYTHMMHU BEJIMYMHAMHU




11.5

OnuceiBaTh N3y4EHHBIE KBAHTOBBIE SIBJIEHUS U IPOLIECCHI, UCTIOIb3YS
¢u3nyecKkue BETUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJUHA
BOJHBl W 4YacTOTa CBeTa, SHEPruss U HUMIOYJbC (OTOHA, MepUox
noiypacnaia, SHEpPrus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUHU
MPABIWIBHO TPAKTOBATh (PM3UUYECKUI CMBICI HCIIOJNIb3YEMbIX BEJIHYUH,
ux 0003HAUCHHS W EIUHUIIBI; YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (QU3WYECKYIO0 BEITUYUHY C IPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUMHBI

11.6

AHanu3upoBaTh (HU3MYECKHE MPOLECChl M  SBJICHUS, MHCIONb3YS
¢busznyeckue 3aKOHBI M NOpUHIUNBL:  3akoH Owma,  3aKOHBI
MIOCJIEZI0BATEIBHOIO U MAPAJUIENbHOIO COEJUHEHHS ITPOBOJHMKOB,
3ak0oH [[xoynsa — JleHua, 3aKOH 3J€KTPOMAarHUTHOM WHAYKLIHMH, 3aKOH
MPSMOJIMHEMHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUA  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMsS DJIIEKTPUYECKOrO 3apsnia, 3aKOH
COXpaHEHUsI MaccoBOro  uWcia, nocryiratel  bopa, 3akoH
PaOuMOAaKTUBHOIO paclaza; @OpU ATOM pa3iaudarb CJIOBECHYIO
(OpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE U YCIIOBHS

(rpaHuIIBI, 0071aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HaIpaBJICHUC BCKTOpa HWHAYKIMKW MArHUTHOTI'O IIOJIA

MPOBOJHKKA C TOKOM, CHJIbI AMMepa v cuibl JIopeHna

11.8

CtpouTs © ONUCHIBAaTh HW300pa)XKEHHWE, CO3[aBa€MOE IUIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHSTE SKCIIEPUMEHTHI 110 HCCIIEAOBAHNIO (DPU3UYECKUX SBICHUH U
MPOLIECCOB C HUCIIOJIIB30BAHNEM HPSAMBIX M KOCBEHHBIX H3MEPEHHI; TIPH
3ToM (GopMyIHpoBaTh NpodieMy (3a7ady) M THUNOTE3y Y4eOHOro
SKCHEpUMEHTa,  CcOOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHus1, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcCyIecTBISATh TpsIMbIE W KOCBEHHBIE W3MEPEHHS (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpEeHUs M

HCIIOJB30BAaTh U3BECTHHIC METOAbI OLICHKU l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEIMYHMH C HUCHOJIb30BAHUEM
NpPSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh peE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1e1aTh BHIBOJBI 110 pe3ybTaTaM

HUCCICI0OBaHUs

11.12

Cobmromate mpaBmia 0€30MacHOrO0 Tpyda TP TMPOBEACHUU




UCCIIEIOBAaHUH B paMKax Yy4YeOHOro »HKCIepUMEHTa, Yy4eOHO-
HCCIIEI0BATEIbCKOM M MPOEKTHOM AEATENBHOCTH C UCIOJIb30BAHUEM

M3MEPUTEIIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuérHble 3a1a4u ¢ SIBHO 33aHHOM (DPU3MYECKON MOJIENBIO,
UCHONb3ysl (U3MUYECKUE 3aKOHbl M TNPUHLMIIBI, HA OCHOBE aHajIM3a
yCIOBMSI  3a/Jadd  BBIOMpaTh (PU3MUECKYI0 MOJENb, BBIICIATH
¢du3nueckrue BETUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ pelieHUs,
MPOBOJUTH PACUYETHI U OLICHUBATH PEATbHOCTD IOJyYEHHOT'O 3HAUYCHUS

(hM3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTPAaWBaTh  JIOTMYECKHU
HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/II-IGCKI/Ie SABJICHUA

11.15

Hcnonp3oBaTe MHpH  pelIeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsI TIOHMCKA, CTPYKTYPHPOBAHUS,
MHTEpHpETallid M MPEJICTaBICHUS y4eOHOM W Hay4HO-IIOIMYJISIPHOMN
UH(pOpMAaLMHU, NMOJYYEHHOM M3 PA3JIMYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSCHATh MPUHIMIBI ACHCTBHUSI MAalIUH, NMPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS WX O€30MacHOr0 HCIOJIb30BAaHUS B

MOBCEIHEBHOU KU3HU

11.17

[TpuBOANTH TpUMEPHI BKJIAJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOM
KU3HM U1 oOecrieueHrs 0€30macHOCTH IpHu OOpaIieH!uH ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMHU, JMJII COXpPaHEHHs] 3I0pPOBbSl H

COOJIIOICHHUS HOPM 3KOJIOTHYECKOTO ITOBEACHUS B OKpYXKAroIleH cpenie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNINbI,  pAIlMOHAJIBHO  PACHpENeNATh
O0SI3aHHOCTM M IUIAHMPOBATh  JICSATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsAX, aJCKBATHO OLEHUBATh BKIIAJ KaXKI0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaEMOi MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon
pa3iena

Kox npoBepsiemoro
3JieMeHTa

IIpoBepsiemble Y1eMEHTHI COePKAHUS

OU3NKA 1 METOIBI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METO/IbI ITO3HAHUsS OKpYykKaromero Mupa. Ponb
JKCIIEPMMEHTa M TEOpUUM B  IIPOLECCE

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3MUECKUX SBICHUUA |
npoteccoB. Hayunsie runore3sl. @usnyeckue
3aKOHBl U TEOpHUH. ['paHMIIBI NPUMEHHUMOCTH
buznyecKux 3aKOHOB. [Tpunnun
cootBeTcTBUs. Ponb u Mecto ¢Qusuku B
dbopMupoBaHUH COBPEMEHHOMN HAay4YHOU
KapTHHBI Mupa, B MIPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanudueckoe aBrxeHue. OTHOCUTEILHOCTD
MEXAaHNYECCKOI'0O ABUXCHUNSI. CI/ICTCMa OTC‘-IéTa.

TpaekTopust

2.1

[lepemenienue, CKOpPOCTh (CpPEeqHss CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpEHHE
MaTepUaTbHOM TOYKH, UX TMPOCKIUH Ha OCH
CUCTEMBI KOOpJUHAT. Cnoxenue

MEePEMENICHUN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JBIKECHUE. I'paduku
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpEHHUs, Iy TH u nepeMenicHUs

MaTepUaJIbHOU TOUKHU OT BpEMEHU




CBobOogHOe nazieHne. Y cKkopeHrue cBOOOHOTO

MmajeHust

KpuBonuneiinoe nBwxkenue. PaBHOMepHOE
ABHUKCHUC MaTepHaHBHOﬁ TOYKHU 10
OKpPY>KHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMHUTENLHOE YCKOPEHUE

TexHuueckue YCTpPOMCTBA: CIIUJIOMETP,
ABUXKCHUC CHApAAO0B, HCIHBIC W PCEMCHHBIC

neperayn

[IpakTrueckue paboTHL. N3mepenne
MTHOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOIIEHUS] MEXKy IyTSIMU, POUIECHHBIMU
TEIOM  3a  TOCJIEIOBATEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH IIPHU PABHOYCKOPEHHOM
JBH)KEHUU C HA4YaJlbHOM CKOPOCTBIO, PaBHOU
Hy 0. 3ydeHue NBUKEHHS IIapUKa B BA3KOM
KUIAKOCTU.  VI3ydyeHwe  JBUXKEHHUS  Telna,

OpOIIEHHOTO TOPU30HTAIIBHO

2.2

JTMHAMUKA

2.2.1

[TpuHIMDO OTHOCHUTEJIbHOCTH T'amumes.
[TepBriii 3akoH HproroHa. WHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

223

Bropoii 3akon HploToHa s MatepualibHOM
TOYKM B HHEPUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuiri 3akoH HeloToHa misa

MaTCpHUaJIbHBIX TOUCK

22.4

3akoH BceMUpPHOro TsaroreHus. Cumia TsSKEeCTH.

[TepBas kocmuyeckasi ckopoctb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUSI M CWJIa TPEHUs  IOKOS.

Koaddurment tpenus. Cuna cOnpoTUBICHUS




IIpUu ABUIKCHUU TECJIa B ) KUAKOCTH HUJIN I'a3C

2.2.7

HOCTYHaTCHBHOG " BpamaTCJIbHOC IBHUKCHUC

a0COJIIOTHO TBEPOTO TEJa

2238

MOMEHT CHUJIbI OTHOCUTEIBHO OCH BpAILCHHUS.
[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTpOWCTBA:  MOJIIUITHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTnueckue paboTel. M3ydueHue IBUKCHHS
Opycka 10 HaKJIOHHOM IJIOCKOCTH TOJ
IEUCTBUEM HECKOJNBKUX cuil. HcciemoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOUIUX
B aepopMUpyeMOil TPYyXKHMHE U PE3UHOBOM
oOpa3iie, OT BENMYMHBI HX JAeopmarivm.
HccnenoBanue ycnoBuii paBHOBECHUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI

COXPAHEHUA B MEXAHUKE

23.1

NMnynec  MaTepUalbHOM  TOYKH, CHUCTEMBI
MaTEpHaIbHBIX TO4YeK. VIMIynbc cuiabl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummnyinbca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora criel

234

MoniHoOCTh CHIIBI

235

Kunernueckas sHeprus MaTepuaibHONH TOUKH.

TeopeMa 0 KHHETUYECKON IHEPTUHN

2.3.6

[TorenmmansHas sHeprud. [loTeHmanbHas
DHEPrus yhapyro neopMUPOBAHHOM
npykunbl. [loTeHIManpHas »dHEpPrus Tena

BOJIM3M IOBEPXHOCTHU 3eMIIU

2.3.7

HOTCHI_[I/IaJIBHBIe N HCMOTCHIMAJIBHBIC CHIIBI.
CBi13p pa6OTI)I HCIMMOTCHIUAJIBbHBIX CHJI C
N3MCHCHHUECM MEXaHU4YeCKOMH OHCpPIrUuun

CHUCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPTrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHHUS
939 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIA ITACTOJIET
[Ipaktnueckue pabotel. HM3ydeHwe CBs3H
53,10 CKOpPOCTEM Tel IpU HEyIpyrom yzape.

UccnenoBanne CBA3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHHUYeCKOM SHCPTrUu TCJa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. bpoyHoBckoe
newkenne. [{uddysusa. Xapakrep ABUKEHUS U

B38.HMO,Z[€I>'ICTBI/ISI HaCTHll BEICCTBA

Mogenu CcTpoeHHsT Ta30B, KUIAKOCTEHM U
TBEPABIX Tel U  OOBSCHEHHUE  CBOMCTB

BEIIIECTBA HAa OCHOBE ITUX MOJENeEN

Macca wmonekyn. KommuectBo —BerecTsa.

[Toctrosnnas ABoraapo

TemnoBoe paBHOBecue. TemmepaTypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mopgenr  uacadpbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOU

TECOpHUHN NACAIIBHOT'O ra3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeaHen
KHHETHIECKOU OHCPTHUU TCIIJIOBOI'O ABUIKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VpaBuenue Kianeiipona — MeHneneesa.

3akoH JlanbToHa

I"a3oBble 3akoHBI. M30mponeccs B UAECaIbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA!

u30TepMa, U30X0pa, U300apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

OGapometp




3.1.10

[Ipaktuyeckne paboTsl. M3MepeHue macchbl
BO3/yXa B KJacCHOM komHate. McciaegoBaHue
3aBUCUMOCTH MEXKy TapaMeTpaMH COCTOSTHUS

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJINMHAMUMKNU

3.2.1

TepMonuHamuyeckass cuctema. BHyTpeHHsA
SHEpPrusi TEPMOJMHAMHUYECKOW CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHN

322

KonnyecTBo TemnoTsl u padoTta. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O NACAJIBHOTO Ira3a

323

Buael Temmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKIIWS, W3TydeHHe. TernoéMKoCTh Tena.
VYnenpHasgd TEIUIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IIPH TCTIJIOTICPCaauc

324

IlepBblit 3aK0H TepmoauHaMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3onpoueccaMm. I'paduueckas MHTEpIIpeTaUsL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHIUIBL  IECTBUS
TeruIoBbIX MamuH. [IpeoOpasoBanust SHEPTUU
B TemwioBbiXx MammHaxX. Koaddumment
moyne3sHoro  geiictBus  (mamee —  KIIJI)

terioBoi mamuHebl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
Temnnosrie JIBUTATEN. DKOJIOTHYECKHE

poOJIEMBI TETIIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHED

3.2.8

[TpakTrueckue padbotel. I3Mepenue yaenpHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u koHaeHCauws. VcnapeHue




u KHUIICHUE. VY nenvHas TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATypbl

KHUIICHUA OT JaBJICHUA

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

332 Bo3ayxa. HacelmeHHslil nap
Tsépnoe TEJIO. Kpucranmueckue u
333 amMopHbie Tema. AHU3OTPONHS  CBOWCTB
o KPUCTAJLJIOB. Kunxue KpUCTaJUIBI.
CoBpeMeHHbIE MaTepUalIbl
3134 [InmaBnenne wu Kpucraimuszauus. Y JenbHas
o TeruioTa iasneHus. CyOnumanus
3.3.5 VYpaBHEeHHE TEIJIOBOTO OalaHca
TexHudeckue yCTpPOWCTBA: TUTPOMETP U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
o MOJIyYEHUsI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM
YHUCJIe HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH
337 [IpakTnueckue paboTHL. Nsmepenne
o BJIAYKHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpuzaiys Ten. JIeKTpruuecKuil 3apsa. JBa
o BUJIA IEKTPUUECKUX 3apsiiOB
[IpoBOoaHUKMH, IUABIIEKTPUKA u
4.1.2
MTOJIYITPOBOTHUKH
4.1.3 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa
4.14 B3aumoneiictue 3apsanos. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJie. Hanpspok€aHocTh
415 3JIEKTPUYECKOTO MOJIA. [TpuHIMT
o cyneprno3uuvu. JIuHMM — HanpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PaGora cumnm 3IEKTPOCTATHYECKOTO  TOJS.
o ITorenmuan. PasHocTh IOTEHIINAIOB
417 [IpoBOAHMKU W AUAJIEKTPUKH B IMOCTOSIHHOM

anekTpudeckoM — mose.  Jludnmektpuueckas




MMPOHUIIACMOCTb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJZIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHudeckue  yCTpPOWCTBA:  JIEKTPOCKOIL,
nr AJEKTPOMETpP, JJIEKTPOCTATHYECKas 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. Nsmepenne

JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JINYHBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHHUA IIOCTOSAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
TOoKa. [10CTOSIHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka ey
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEIIIAaHHOE COEAMHEHNE TPOBOHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyms
4.2.5
— JleHna
4.2.6 MoIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (manee — DJIC) wm
427 BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon Oma [ TONHOH  (3aMKHYTOM)
aneKkTpuueckon nenu. Koporkoe 3ambikaHne
DneKTpoHHAas MIPOBOANMOCTH TBEPABIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTHUBIICHHUS
o METaJJIOB oT TEMIIEPaTypBhI.
CBepxnpoBOIUMOCTb
420 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




MPOBOJIUMOCTh TOJYIPOBOJIHUKOB. CBOMCTBA

p-n nepexoja. [ToxynpoBogHIKOBBIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTUYECKAast JUCCOITHAITHS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOATENPHBIA M HECAMOCTOATEIBHBIN
pa3psa. PasznuyHble THUMBI CaMOCTOSTEIBHOTO

paspsana. Moinnus. [Tnazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIiepmerp,
BOJITMETP,  PEOCTaT, MCTOYHHKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI U (boTope3nucTopsl,

HOHynpOBOZ{HHKOBLIﬁ Au0oa, ralJbBaHUKa

4.2.14

[IpakTrueckue paboTHI. N3ydenue
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HCTOYHHMKA TOKa M €ro
BHYTpPEHHEro comnpotuBienus. Habmronenue

AIIEKTPOITH3A

11 KIIACC

Kon Koanposepsiemoro
pa3jiena 3JieMeHTa

IIpoBepsiemble Y1eMEHTHI COIePKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIUA

4.3.1

IlocTrostHHBIE MarHuTbl. BzammonencTBue

IIOCTOSAHHBIX MariHuToB

4.3

43.2

MaruutHoe mone. Bektop MarHuTHOM
uHayKuu.  [IpuHOMn — cynepno3uimu.
Jlunun wmarnutHOM uHAykuuu. Kaptuna
JMUHAM  MAarHdTHOM  WMHAYKIUU  TOJA

IIOCTOSAHHBIX MAarHuToOB




MarsutHOoEe 110JI€ NPOBOJHHMKA C TOKOM.
KapTuna nuHMil 1oJsl JUIMHHOTO MPSIMOTO

MNpOBOAHUMKA MW 3aMKHYTOI'O KOJIBIIECBOT'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OTIBIT
Opcrena. BzaumoaeiicTBiue IpoOBOJIHUKOB C
TOKOM
43.4 Cuna AMniepa, €€ MOJlyJIb M HAIIPABJICHHE
Cuna JlopeHiia, €€ MOAyJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTUMLBl B
4.3:5 OJTHOPOJTHOM MAarHUTHOM mone. Pa6ota
cuiel JIopeHna
4.3.6 SIBiIeHUE DIIEKTPOMArHUTHOW UHAYKIUU
4.3.7 [ToTok BEeKTOpa MAarHUTHOM MHIYKLIMHU
OJIC nHayKkuu. 3aKOH JEKTPOMArHUTHOM
4.3.8 nHaykuu dapanes
BuxpeBoe »anexrpuueckoe mose. IJIC
WHIAYKIMWA B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYMATEIbHO B OAHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBuno Jlenma
NHayKTUBHOCTH. SIBIIEHHME CAMOWHIYKIUH.
4311 O/1C camouHyKkumuu
DHeprusi MarHUTHOTO TMOJsl KaTyIIKH C
4.3.12
TOKOM
43.13 ONEeKTpOMAarHUTHOE I10JIe
TexHuueckue  yCTpOMCTBA:  IIOCTOSIHHBIE
MarHuThl, AJIEKTPOMArHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTEH
JJIEMEHTAPHBIX YaCTUL, UHAYKIIUOHHAs [1€Yb
[IpakTnueckue paboTEHI. N3yuenue
MarHUTHOTO TIOJSl KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme OeWcTBUS  IMMOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SIBJICHUS BHeKTpOMaFHHTHOP’I HUHIAYKIIUH




KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenpnass cucrema. CBOOOIHBIC
koneOanusi. ['apMoHnueckuwe KosieOaHwUs.
5.1.1
[lepuon, wactota, ammumdTyga u  (asa

KoJIeOaHuii

[IpyxuHHBIA MasTHUK. MaremaTuyecKui

MasATHHUK

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUM.
5.1.3 Kunematnueckoe u IUHAMHUYECKOE

OIHCaHKE KOJIeOATEILHOIO JABUXKCHUA

[IpeBpamienue SHEPruu npu
rapMOHHYECKHX  KoneOaHusix.  CBs3b
5.14 aAMIUTUTY BT KoneOanuii HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJIaMH KojeOaHWid eé

CKOpPOCTH M YCKOPCHHS

KoneGatenpupiii  koHTYp.  CBOOOIHBIC
QJICKTPOMArHUTHBIC KOH€6aHI/I5I B
UACaIbHOM  KOJIEOATeIIbHOM  KOHTYpE.
Amnanorus MCKOY MCEXaHNYCCKUMU u
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKkoH COXPAaHCHUA SHCPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYPE

BbIHyX/1eHHBIE MEXaHUUYECKUE KOoleOaHMs.
Pesonanc. Pesonancnas KpuBasl.
BeinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KOJICOaHUS.

[lepemennbii  TOK.  CuHYyCOMIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE WU JEUCTBYIOLEE 3HAYEHUE

CHJIbI TOKA U HAIIPAKCHUSA

5.1.10 Tpanchopmarop. [IpousBoacTso, nepenaya




U TOTpeOJIeHNE AIIEKTPUYECKONH SHEPIHH.
DKOJIOTHYECKHE PUCKU NPH MPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. Kynstypa
UCTIOJIb30BaHUS JIEKTPOIHEPTUN B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicMorpad,
JNEKTPUIECKUI 3BOHOK, JIMHUH

QJICKTponepcaavd

5.1.12

[Mpaktuueckne pabotel. MccrnemoBaHue
3aBUCHMOCTH MEpHOJa MalbIX KoJieOaHH
rpy3a Ha HHTH OT JUIMHBI HUTH W MacChl
rpy3a. UccienoBanue nepeMeHHOTO TOKa B
[ENU U3 TOCJIEI0BATEIbHO COCTUHEHHBIX

KOHJICHCATOpa, KAaTYIIKH U PE3UCTOPa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHLIE BOJIHbBI

5.2.1

Mexanudueckue BOJIHBI, YCJIOBUA
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUs M JUIMHA ~ BOJIHBL

[Tonepeunslie ¥ MPOIOJIbHBIE BOJIHBI

522

HNuTtepdepenius " mudpakiys

MCXaHHNYCCKHX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTta Tona. Tem0Op 3ByKa

524

DJIEKTPOMarHuTHbIE  BOJIHBIL. Y CIIOBUS
I/IS.Hy‘-IeHI/ISI BHGKTPOMaFHI/ITHBIX BOJIH.
B3aumuas opuentanusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

5.25

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUe, MPEIOMJICHUE, NOJIpH3aLus,
mudpakius, wuHTepdepenuus. CropocTb

SJICKTPOMArdHMTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

HpI/IHL[I/IHI:I pagruocCBiA3n U TCICBUACHUS.




Pannonokanus. DJEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOIIEH cpeibl

5.2.8

TexHUueckrne yCTpPOWCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTEL, YIBTpa3ByKOBas
IUarHOCTHKAa B TEXHUKE W MEAULUHE,
pagap,  paaMONpUEMHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-meup

53

OIITHUKA

5.3.1

[IpsiMmonuHeitHOE pacnpOCTpaHEHUE CBETa

B OIHOpOJIHOM cpene. Jlyu ceeTa

532

OtpaxkeHne cBeTa. 3aKOHbI OTpaXKEHUs
cBeta. [locTtpoenne n300pakeHHI B TTIOCKOM

3epKajie

533

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHUS
CBETA. AOGCOIOTHBIH MoKa3aTellb

IMPECIOMIICHUA

534

[TormHoe BHYTpPEHHEE OTpaKECHUE.
IIpenenbHblli yroa IMOJIHOIO BHYTPEHHEIO

OTpakKeHUS

5.35

Hucnepcusi cBera. CIOXHBIM  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparonyie ¥ pacceuBarONINe JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSIHUE U
OIITHU4YECCKas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHN B COOMPAFOIITNX
U pacceuBaromux JauH3ax. Dopmyna
TOHKOM JWH3BL. YBEIWYCHHE, JIaBacMoOe

JIMH30H

5.3.7

[Ipenensr NpUMEHUMOCTH T€OMETPUUECKON

OIITUKH

53.8

WNutepdepentus  cBera.  KorepeHTHBIE
HMCTOYHHKHU. VYcenoBust HaOJI0IEHUS
MaKCUMYyMOB u MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX

CI/IH(1)213HI:IX KOTCPCHTHBIX UCTOYHUKOB




HNudpakmuss  cera.  Judpakumonnas

peméTka. YcnoBue HaOMIOIECHUS TIIABHBIX

5.3.9 MaKCUMYyMOB npu HaJgeHun
MOHOXPOMaTHYECKOIO cBeTa Ha
I(QPAKIINOHHYIO PEIETKY
5.3.10 [Monspuzanus ceeta
TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKIUOHHAs pemeéTKa,
HOJIIPOU L
IIpakTrueckue paboThI. H3smepenue
5310 nokasarens npenomienus. MccnenoBanue

CBOWCTB  W300pakeHMH B JIMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTAI CIIELIUAJIbHOM TEOPUM OTHOCHUTEJILHOCTHU

6.1

I'paHunl NPUMEHUMOCTH KJIACCHUYECKOM
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTEJIbHOCTHU MHBAapHUaHTHOCTb
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHM U COKpAICHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBs13p Macchl C 3HEpPIUEH M HUMIIYJbCOM
CBOOOJTHOM YaCTHIIBI. ODHEPrusi IMOKOs

CBOOOIHON YaCTHULIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyiia [Inanka cBs3u 3HEPTUN
¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJIBC (hOTOHA

OTtkpeiTHE U uccienoBanue Gorodrddexra.




OTBITEI AT. CroseTosa. 3aKOHEI

dhoTorddexra

YpaBHeHue OUHIITENHA TUIA
dororddexra. «Kpacnas TPaHUIA

dhoTorddexra

7.1.4

JaBnenue cera. OnwiTel [1.H. JIeOenena

7.1.5

XUMHYECKOe IeUCTBUE CBETA

TexHuveckne ycTpoicTBa: (POTORIEMEHT,
¢doronaTuuk, COJTHEYHas Oarapes,

CBETOIUOI

7.2

CTPOEHUME ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHnio CTPOCHUS

aroma. [IimaHerapHas Mozesb aToMa

7.2.2

ITocTynatel bopa. N3nyuyenue u
norjouieHrue (GOTOHOB TpU  TMEpPeXoie
aTOMa C OJHOIO YpOBHS DJHEPruuM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUH aToOMa BOJIOPOAA

7.2.3

BonHoBBIE cBoMcTBa 4JacTull. BoJHBI Je
Bbpoiiss. KopmyckynsipHO-BOJIHOBOM
nyamusM. Judpakuus dJIEKTpOHOB Ha

KpHUCTaJljax

7.2.4

CrioHTaHHOE U BBIHYKICHHOC H3JIYUYCHHUC.

Y CTpoiCTBO M MPUHLIKI pabOTHI J1azepa

7.2.5

TexHUUecKrne YCTpOMCTBA: CHEKTPaIbHbIN
aHaym3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HaGmronenue

JINHEYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HAaOMIONEHUS M PETUCTpAIMU

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PaIMOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuio cocraBa
paauoakTUBHOTO  u3iydyeHus. (CBOMCTBa
anb(a-, 6eTa-, raMMa-u3nyyeHus. BrnusHue

PaaAruOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTKppITHE  OPOTOHA W HEWUTPOHA.
Hyxnonnas moxmens simpa ['elizenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DIEeKTPOHHBIH "
MTO3UTPOHHBIN OeTa-pacmnaj. IMamma-
U3Ty4CHUE. 3aKkOH  paJMOaKTUBHOTO

pacnana

7.3.5

DOHepruss CBS3M HYKIOHOB B  fJIpe.

Snepubie cunbl. Jleekt Macchl sipa

7.3.6

Snepubie peakiuuu. JleneHue U CUHTE3

saaep

7.3.7

SAnepHbiit peakTop. TepmosinepHbIit
cuHre3. [IpoGneMbl M  HEPCHEKTHBHI
SAJIEPHOM  DHEPreTUKU. ODKOJIOTHYECKUE

aCTeKThI EPHOM SHEPTeTUKU

7.3.8

DnieMeHTapHble  4YacTuipl.  OTKpbITHE
IIO3UTPOHA. dyHIaMEHTAIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckne  yCTpPOWCTBA:  JIO3UMETP,
Kamepa BuibcoHa, SANEpHBIA PEAKTOP,

aroMHas bomba

7.3.10

[Ipaktnueckne pabotel. HccnemoBanue
TPEKOB YaCTHILL (mo TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Bes3nmus, spKue

3BE3/BI, INTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conueunass cucreMa. IlmaHeTel 3eMHOU

T'pYyIIIBI. IImaneThI-TUTaHThI n nux




CIIYTHUKH, KApPJMWKOBBIC IIJIAHCTHI. Maigle

Tena CoTHEYHOH CUCTEMBI

8.3

Connane, dotochepa u  armocdepa.

ConHevyHast akTHBHOCTD

8.4

Hctounuk sHeprun ConHua U 3B€371

8.5

3BE3AbI, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, pajuyc, TeMIleparypa,
150, B3aUMOCBSI3b. Hwnarpamma
«CTIEKTPAJbHBIA KJIACC — CBETUMOCTBY.
3BE3apI  IJIABHOH  IIOCJICAOBATCIIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTELY» JIJIA

3BE3]1 INIaBHOM MOCJIEN0BATEILHOCTH

8.6

Buytpennee crpoenune 38€31. CoBpeMEHHbIE
Hpe,Z[CTaBHeHI/ISI (0] HpOI/ICXO)KIIeHI/II/I nu
sporon CoJIHIIAa M 3BE31. DTamnbl JKU3HU

3BE3

8.7

Mneunsiii  Ilyre — Hama [amaxrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacupeneiieHue  3BE31, rasa MW IBUIM.
Ilonoxxeune wu naBwxkenue ConHIa B
lanaktuke. Ilmockas wu cdepuueckas

HOJICUCTEMBI I allakTHKU

8.8

Tuner ramakTuk. PaguoramakThkd U

KBasapbl. UEpHBIE ABIPEI B sAPaxX ralaKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. PaszOeranue ranaxkTHK.
Bozpact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Mognene «ropsiuei

Bcenennoi». PenukroBoe usinyuyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHOI.
Meraramnaktuka. Hepeménnbie mpoOieMbl

aCTPOHOMUHU




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






