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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro o0IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueil mporpaMMbl BOCITUTaHUS M KOHIENIINY TpernoaBanus yuyeOHoro npeamera «Pu3uka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10-11 kmaccoB nmpu oOydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METAIIPEIMETHbIE, IPeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, N3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIesieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MaTEpUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I TO3HAHUSI IPU BBIMOJIHEHUN UMHU YUEOHBIX HCCIEeI0BaHUM.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHImana (GU3nYecKoi HayKu, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAaHUSA U3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/Jady MPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro nukia. B kaOunere (uzuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUUBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpamMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 000OpyAOBaHUE ISl YUEHHYECKHX MPAaKTHYECKUX padoT ¢GopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMUpOBaHHE YMEHUIA OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel o0ecreyrBaeTcsl PEUIeHHEM CIEAYIOMIMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAOIINX CAMOCTOSTEIIEHOE CO3JaHIE (PU3NICCKOM MOICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PUINUICCKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro o0Iero oopa3zoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MPOBEIACHUS JTabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMeleHul u
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHUAIbHONW TOYKU OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBMxeHue. J[BH)keHHME MaTepuaibHOM TOYKM TIO OKPYKHOCTHU C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHne ABMKEHUS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [171s1 MarepralibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna conpoTUBICHUS TIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruu Tela Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABUKESHUS U B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TN U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOopuu
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHMS yacTull ra3a. [llkama remneparyp KenbBruHa. I'a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
nzo0apa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITbl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onbita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

Mogens, HIUTIOCTPUPYIOIIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHre Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHUH o0béMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMonnHaMuueckass cucTeMa. BHYTpeHHSs 3HEprusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
U7eanbHOro raza. Buasl Teronepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y eJbHas
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMmoauHamukH. IlpumeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TEMIOBBIX MantuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KO3 PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JIBUIATENb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIEHUK, KOHIUIIUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IPUMCHCHUC: TUIPOMCTPp MU IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. Dnexkmpocmamuxa

OnexTpuzanusi Ted. OJEeKTpuueckuid 3apsna. JIBa BuJa 3IEKTPUYECKHX  3apsiJiOB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIPOBOJHHUKN. 3AKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyeckui  3apsia.
Onekrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro noisd. IlpuHumn cynepnosunuu
ANEKTPUUECKUX NoJIeH. JINHNKM HaNpssKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorennuan. Pasnocts notennuanos. [IpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJie. JIudnekTprudeckast IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DJeKTpOEMKOCTh IIOCKOTO KOHAEHcAaTopa. JHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHIEHCATOPA OT IUIOIIAIH IJIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunslx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSTUHEHNE ITPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTH CONIPOTHUBIICHUSI METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHOOPBI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4YeCcKre yCTpOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpOoABIXKYIIEH CHIIbI HICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIBbHBIX MEXKIIPEIMETHBIX CBsI3¢ C KypcaMHd MAaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOU mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JIBUIKCHUI C HCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHJIUIIUOHED, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAykuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarautHoe 1noJie MPOBOAHHMKA ¢ TOKOM. KapThHa IMHMI MHAYKIMHM MarHMTHOIO IOJIA
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BU)KEHUE 3apsyKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexkTpuyeckoe mnosie. DIEKTPOABMXKYIIAs CHIAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DIEKTPOMarHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMKA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KojieOanuil. [IpeBparienue sHepruu npu
rapMOHUYECKUX KOJeOaHHIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U ISMCTBYIOIIEE 3HAaU€HUE CUIIBI TOKA M HAIIPSKEHMSL.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPEOIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa uCHoOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpoOiiCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mojenb TUHUY 3TIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

Mexanunueckue BOJHBI, yCiI0BuUs pactipocTpaHenus. [lepuon. CKkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3AJIEKTPOMArHUTHBIX  BOJIH:  OTpaK€HHE, IpEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaroImue JUH3bL. ToHKas jauH3a. DOKYyCHOE paccTosHHUE |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHUE, OTpaKEHHWE M IHpejoMieHue cBeTa. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6monenue qucnepcuu cBeTta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmtonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE IJIUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPrUu aToMa BOJAOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens sigpa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranel pa3BuTus actpoHomMu. IIpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.



Bup 3Bé3aHoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JIBHKEHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
[I0CJIEI0BATEIBHOCTA.  3aBUCHUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3A  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTuk. Panuoranaktiuku v kBasapsl. YEpHbIe AbIPHI B Apax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOpYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
bu3nyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTMM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYeCKHe (YHKIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEIeNIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTATEIb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTsa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAaHHBIN BBIOOp Oynymied mnpodeccun u
peanr30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYphl, OCO3HAHHE TIJ00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHU 110 (u3uke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IIPOLIECCe U3Y4EHUS (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh MHUBHYaIbHO U B IPYIIIIE.

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHMS IPOTPAaMMBI Ha YPOBHE OCHOBHOTO OOILIEro

0o0pa3oBaHUsl [JOCTUTAIOTCS B EAMHCTBE YYEOHOH W BOCHUTATENBHOM JESATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMM MOBEICHUS U
CHOCOOCTBYIOT MpOLIEcCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUSA M CaMOPa3BUTHS, (OPMHPOBAHUSA
BHYTPEHHEH MO3UIIMH TUYHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jjornueckue a1ecTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpEeNENATh eI ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEIIEHUS TPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCS MaTepUaIbHbIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LEISAM,
OIICHUBATh PUCKHU MOCIIECACTBHUI IS TEIILHOCTH;

KOOPJIMHUPOBATh U BBINONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBareibCKue AeiCTBUSA:

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIOUEBBIMH TOHATUSIMH W METOAaMHU (HU3UIECKOM
HaAYyKH;

BJIQ/ICTh HABBIKAMHU Y4eOHO-MCCIIEOBATEIBCKON M MPOEKTHON AESITeNThHOCTH B 00JacTh
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(UBUIECKOTO CONIep KaHusl, TPUMEHEHUIO PAa3IMYHBIX METOJAO0B MO3HAHUS;

BIIAJETh BHJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHHWs, €r0 HMHTEpIpEeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBATh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJTYYECHHBIE B X0/I€ PEIICHUS 3a/1a4K PE3yIbTaThl, KpUTHUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;



CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33/1a41 B 00pPa30BaTEIbHON AEATEILHOCTH, B TOM
qHCIIe IPU U3YYCHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OMBIT;

YMETh [IEPEHOCHUTH 3HAHUS 110 (PU3MKE B IPAKTUYECKYIO 00JIACTh )KU3HEACATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JacTeii;

BBIJIBUTATh HOBBIEC UJCH, IPEJIaraTb OPUTHHAIBHBIC TOJXOAbI U PELICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIaZICTh HABBIKAMH IOJy4YeHUs MH(popMannu (GU3NUECKOro COAEP)KaHHs U3 MCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiW3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIINY;

UCIIONIb30BAaTh CPENCTBA HHGOPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOTHI B
pelIeHNN KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHM3alMOHHBIX 3a/1a4 C COOIIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
THYECKUX HOPM, HOPM MH(POPMAIIMOHHOH O€3011acHOCTH;

CO3JaBaTh TEKCTHl (DPU3MYECKOTO COJNEpXKaHUS B pa3IM4HBIX (Qopmarax ¢ yd€rom
Ha3HauYeHUs MHPOPMALIUH U 1IeTICBOW ayTMTOPHH, BEIOUPAs ONTHMAIbHYIO (hOpMY IpEICTaBICHUS
U BU3yaJIM3alliu.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaX (PU3UKH M BO BHEYPOUHOU JESITEIIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO MU JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U WUHIUBHUIYAIbHOU PaOOTHI;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0T0 WICHA KOJUICKTHBA,

IIPUHUMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACIIPEAENATH POJIU C YYETOM MHEHU I
YYaCTHUKOB, OOCYXAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO yJYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE NPOEKTHI, OLEHUBATh MJEU C IMO3ULUMHA HOBH3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENIbHOCTh B 00JacTH (U3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS PAcUETHBIX M KAYECTBCHHBIX 3a/ad, IUIaH
BBIITOJIHEHUS] IPAKTHUYECKOM paboThl ¢ y4ETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;



pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce nocTrkeHMs IMYHOCTHBIX PE3YJIHLTATOB OCBOCHUSI IPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpEIHEro o0mero oopa3oBaHusi y 0OydYaIOUIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHMUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHNE PUHUMATh OTBETCTBEHHOCTh
3a cBOE TOBe/IeHUE, CIIOCOOHOCTH aIallTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSIBIIATh
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIJICHHE K JOCTHMIKEHUIO IEIH U YCIEXy,
ONTUMHU3M, UHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U pa3peniaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTHUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHYECKON
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUsI Ia30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIA HIEKTPUYECKUHN 3aps]l IIPU pELICHUU
bu3nvecKux 3a1a4;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M 3JIEKTPOJMHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE NaJeHue Tel,



JBYDKEHUE 110 OKPY/KHOCTH, HHEPLIUS, B3aUMOAEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE ABHIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMA Tell pU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PAaBHOBECUE, HUCIApEHUE, KOHJAEHCAlMs, IUIABJIEHUE, KpHUCTaUIM3alMsl, KUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IIOBBILICHUE JaBJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, JIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps/0B;

OTMCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIIOJIb3YS (PU3MYECKHUE BEIMYHHBI: KOOPIMHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEPrusi, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
OTHCAaHHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICIT UCIIOIB3yEMbIX BEJTMUNH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3MUYECKYIO BEJIMYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Tas3a, TEeMIlepaTypa, CpedHssi KUHETHYecKas JHEeprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQGUIMEHT MOJE3HOro JIEHCTBUS TEIIOBOIO
JIBUTATEIISA; IPU OMUCAHUM MTPABUIIBHO TPAKTOBAaTh (DU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEJIHUHUH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUYECKUE SBIICHUS
(mporecchl), UCMONb3ys (PU3UUYECKUE BETUUMHBL IEKTPUUECKUI 3apsi, 3JIEKTpUYEecKoe IMole,
HANpsDKEHHOCTh  TOJIS, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJNBb3YEMbIX BEJIWYMH, WX OOO3HAUEHUS U EAUHMIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTMMHU BEIMYMHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SBJIEHUS, UCHONB3ysd (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro taroteHud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEePIIO3ULIMU CUJI, TPUHIHUIIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KyrnoHa, mpy 3TOM pa3anyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M TPOILECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpU 3TOM  (OpPMYIHPOBATH
npobaeMy/3agady ¥ TMIOTe3y Y4eOHOTro 3KCIIepUMeHTa, COOMpaTh YyCTAaHOBKY U3 PEJI0KEHHOTO
000py/10BaHus1, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpPEeHHs] (DU3MUECKUX BEJIWYUH, IPHU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXIY GU3MUECKUMHU BEIMUYMHAMH C UCIIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHpOBaTh pPE3y/lbTaThl MOJIY4YECHHOH
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIHI U TPa)UKOB, JENIaTh BHIBOJIBI IO pe3yJIbTaTaM
UCCIIEIOBAHMSI;



coOnroAarh mnpaBuia O€30MacHOr0 TpyAa MPU MNPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3a/ladyd C SIBHO 3a/laHHOM (U3UYECKOM MOJENbl0, HCIONb3Ys
buznyeckue 3aKOHbI U MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MYECKON BEIIMYHHBI,

peliaTe KayeCcTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHU HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXJIeHUM ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 3a]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlMM M MPEACTaBICHHS y4yeOHOW W HaydHO-
NOMYJISIPHOM MH(pOPMAIUH, TOTYYSHHON U3 PA3INYHBIX HCTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJy4aeMyro HHPOPMAIHIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MTPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsI OOECTICUeHUs
0e30MacHOCTH U OOpPAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUECKOT0 TIOBEIEHUS B OKPYKAIOILEH CpeIe;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3ITUYHBIX COIUATBHBIX POJIEH, MIIAHUPOBATh padboTy
TPYONbl, palOHaJIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAHJIAPTHBIX CUTYalMsIX, aJIeKBaTHO OIIEHMBATH BKJIAJ Ka)JOrO U3 YYaCTHUKOB IPYMIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €AMHCTBO (PU3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
IIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHUK CBETA, sIIEpHAs MOJIEIb ATOMA, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IIPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY M KBAaHTOBOM (DM3MKU: 3JIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBWXKYILIUICS 3apdn,
AIIEKTPOMarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, auppakuus W TOJIIpU3aLUs CBETa, JAHUCIEPCUst CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBaTh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJIECHUS (IIPOIIECCHI),
UCTIONB3Yys (U3UYECKHUE BEIUYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIAIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuina Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U cujla TOKa B IPOIECCe TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONMUCAHUHM MPABUIBHO



TPaKTOBaTh (PU3WYECKUI CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYUHAMU;

ONHKCBHIBATH M3YYECHHBIC KBAHTOBBIC SBICHUS W TIPOLIECCHI, HCHONB3YsA (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMoJypacmajia, SHEPrus CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
NpPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIONB3YEMbIX BEIWYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U  IMAPALIEIBHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHUe DHHIITelHA 11 HoTOdPdEeKTa, 3aKOH COXpAaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUsS AJIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO 4YMCIIa,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pachajga, MpU OSTOM pa3inyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUSA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

OIpEEIATh HaIlpaBJICHWE BEKTOpPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIIETOBAHUIO (PU3NYECKUX SBIEHUN M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHWil: mpu 3ToM  (HOpMyIHpOBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE U KOCBEHHBbIE H3MEpPEHHs (QU3UUYECKUX BEJIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCOO M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpOBaTh PE3y/IbTaThl MOJYyYEHHON 3aBHCHMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCJIEJIOBAHUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a7auil BHIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHHU ¢ OOpOoi Ha N3yUeHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

UCIIOJIb30BaTh MPU peIIeHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYpUPOBaHHUsS, HWHTEPIPETalMd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUH, TOTYYEHHOU U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBAThH
NoJy4aeMyro HH(OpMaIuio;

OOBSICHATH IPUHIHUIIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeXHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HU [ 00€CTICUeHUS
0e30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONUCTBAMHU, I COXPaHEHUS
3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoimnuecTBo
4acos,
JIeKTPOHHBbIE U(PPOBHIE
Ne HaumeHoBaHue pa3iesioB U TeM OTBOIUMBIX
o0pa3oBaTe/ibHbIE PeCypChl
n/n Ha OCBOCHHUE
TeMBbI
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA 2
1 ®dusuka — Hayka o npupoze. Hayunble METOIBI IO3HAHUS 1 bu6mmoreka [IOK
OKPYKaIOIIero Mupa https://m.edsoo.ru/ff0c32e2
5 Poinb 1 MecToO Gu3nKK B JOPMHUPOBAHUHU COBPEMEHHON HAYUHOU 1 bubnnorexa [JOK
KapTUHBI MUPA, B IPAKTUYECKOMN JICSITEITBHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
Paspnen 2. Mexanuka 18
3 Mexaaundeckoe aBmkeHne. OTHOCHTEIHbHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
nswkeHus. [lepemenienue, CKOPOCTb, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NPSIMOIMHENHOE IBUKEHUE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c372e
bu6mmorexa [IOK
6 CBoOoaHoe majeHne. Y CKopeHrue CBOOOTHOTO TaACHUS 1 https://m.edsoo.ru/ff0c39ce
, i(f;l;;g];lj:;moe JBIDKEHUE. [|BMKEeHNE MaTepHAIbHOM TOYKH TI0 ) BuGmrorexa [OK
https://m.edsoo.ru/ffOc3ada
3 IIpuHnun otHOCHUTENBHOCTH ['anmunes. MHepuuaibHble CUCTEMBL 1 bubnuorexa [IOK

otcueta. [lepBbiii 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8
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9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon bubnmoreka [JOK
HeroToHa 1151 MaTepuanbHON TOUKH https://m.edsoo.ru/ffOc3be8
10 Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHUAIIBHBIX TOYEK bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHupHOro TsaroteHus. Cuma Tsokectu. [lepBas kocmuueckas bubnuorexa [JOK
CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddumment tpenus. Cuna CONpOTHBICHUS TTPH bubnuorexa [JOK
JIBMOKCHUH TEJa B )KUKOCTH HJIH Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynatensHoe U BpalareibHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO
14 TeJ‘Ia.}I\/IOMeHT CHHLI.pHiquo CHJIBI. IS[’CHOBI/I;I paBHOBECHS TBépr;ﬂoro Bubmiorexa LIOK
https://m.edsoo.ru/ff0c41a6
Tena
15 NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI MaTEpUAIbHBIX TOYEK. bubnnorexa [HOK
Wmmynbse cuitbl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE TBMKEHHE https://m.edsoo.ru/ff0c43d6
16 Pa6ota u moutHoCcTh cuibl. Kunetnueckas sHeprusi MaTepuanbHON bubnnorexka [JOK
Touku. Teopema 00 M3MEHCHUU KHHETHYECKOH SHEPTUH https://m.edsoo.ru/ff0c4502
ITorenunanpHas 3Heprus. IloTreHnnanpHas SHEpPrUs ynpyro
17 nepopMHUpPOBaHHON lfpy)KI/IHLI. HOTeHI_II/IaJ'IBHaf 3HepyrI/II;y;ena BOJIN3N Bubmorexa IOK
https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITH
[ToreHnuanbHble U HEMOTEHIUANbHbIE CHIIbL. CBS3b pabOThHI
18 HeHOT;-II_[I/IaHLHLIX CHJI C I/ISEICHCHI/ICM MexaHqucon;I SHEPTUU bubamorexa IOK
N https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM dHEpPrun
JlabopaTtopHas pabota «lccnenoBanue CBs3H pabOTHI CHUIIBI C
19 M3MEHEHHEM MEXaHWYECKOM dHEPruu Tejla Ha MpUMEpPEe PacTKEHUs
PE3NHOBOIO KI'yTa
20 KonTponbhas padora no teme «KunemaTtuka. J[nuHamuka. 3aKOHbI bubnnorexka [JOK

COXPAaHCHUSA B MEXAaHUKCEY

https://m.edsoo.ru/ff0c4b74
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Pa3nea 3. Mosekyasipaasi puznka 1 TepMOAHMHAMHUKA

24

21 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. 1 bubmuorexa [JOK
bpoyHnoBckoe apmwxenue. nddysus https://m.edsoo.ru/ff0c4dc2
99 XapakTep ABUKECHUS U B3aIiI'MO,Z[e?ICTBI/I$I yacTull Beniectsa. Moaenu 1
CTPOEHHSI Ta30B, )KUJIKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonmnyectBo Bemectsa. [locTosinnas ABoraapo 1
24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana 1
temneparyp Llenbcus
. bu6mmoreka [IOK
25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT 1 https://m.edsoo.ru/ffocAfde
26 AbcoioTHas TeMIepaTypa Kak Mepa CpeHel KUHETHYECKOW YHEPTUU 1 bubnnorexa [HOK
JBIDKCHUS MOJIeKyJ1. Y paBHeHue MenjeneeBa-Kinanelipona https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 1
08 JlabopaTtopHas pabota «lccnenoBanre 3aBUCUMOCTH MEXKITY 1
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOTo ra3a»
29 W3omporieccsl B UcaIbHOM raze U uX rpaduueckoe mpeacTaBieHue 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEpTUsi TEpPMOAUHAMUYECKON CHUCTEMBI U CTIOCOOBI €€
30 I/I31\ZIGTII-I)GHI/I${. KOJ‘IE‘IGCTB(E) TGI:IHHOTBI U paboTa. BHyTpeHHss sHeprus 1 BH6H_HOTeKa HoK
https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO MEaTHHOTO ra3a
31 Buasl Tenonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
32 VY enpHas TEMIOEMKOCTH BellecTBa. KOIMYecTBO TEIOTHI ITPH 1 bu6mmorexa [IOK
Terionepeaave. AauabdaTHbIN MPoIece https://m.edsoo.ru/ff0c5c36
33 [TepBsIii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K U30IpoIeccam 1 bubnmnoreka [JOK

https://m.edsoo.ru/ffOc5efc
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34 HeoOpaTumocTs mporeccoB B nmpupoe. Bropoii 3akon 1 bubmuoreka [IOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunmun pevicreus u KII/ TernnoBoi MalnHbl 1 Eggg?lﬁe;ziorﬁ/ £f0c600a
36 Huxn Kapno u ero KITJI 1
37 DKosorn4eckne npoOIeMbl TEIIO3HEPTETUKH 1
38 O606maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI 1 bu6mmoreka [IOK
TEPMOTTHAMHUKI https://m.edsoo.ru/ff0c6938
39 KonTtpomnbHas pabora o teme «MonekyisipHas ¢pusuka. OCHOBBI 1 bubnunoreka [JOK
TEPMOJIUHAMHUKINY https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u KoHAeHCaNws. VcriapeHne u KumeHue 1 EgSijﬁgiizigiE;ﬁOCGBbG
41 AOGCOIIIOTHAS ¥ OTHOCHUTEIIBbHAS BIAXKHOCTh BO3yXa. HachImeHHbIH 1 bubnnoreka [JOK
nap https://m.edsoo.ru/ff0c64d8
42 Teépnoe teno. Kpucramnuueckue u amopdHsie Tesna. AHU30TPONHUs 1 bubnuoreka [IOK
CBOMCTB KpHcTa/uioB. JKuakue kpucrayuibl. COBpeMEHHbIE MaTepUalIbl https://m.edsoo.ru/ff0c65f0
43 [InaBnenue n KpucTauM3anus. Y AeibHas TEIIOTa IJIABJICHUS. 1 bu6mmoreka [IOK
CyOnumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHe TeII0BOro 6anaHca 1 bubamorexa LIOK
https://m.edso0.ru/ff0c6820
Pa3neu 4. DiekTpoamHaMuKka 22
45 DIIeKTpu3anus Tell. DIEKTPUUECKUH 3apsa. [[Ba BUIa 31EeKTpHUUECKUX 1 bubnuoteka [JOK
3apsI0B https://m.edsoo.ru/ffOc6bcc
46 ITpoBOTHUKY, TUDIIEKTPUKHU U TTOJIYTIPOBOJAHUKU. 3aKOH COXPAHEHUS 1 bubmuoreka [IOK
AJIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 BiaumopeiictBue 3apsiioB. 3akoH Kynona. TouedHbIl y1eKTpUYECKHi 1 bubnnoreka [JOK

3apsin

https://m.edsoo.ru/ff0c6ced
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48 HanpsxénHocTs astekTprdeckoro nois. IIpuHnun cynepno3unuu bubmuoreka [IOK
AIIEKTPUUYCCKUX OJICH. JIMHUM HAPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabota cun anekrpocraruyeckoro noist. [Torennuan. Pasnocts bubmumorexa [IOK
HOTEHIHAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOHUKY U TUAJEKTPUKU B JIEKTPOCTATUUECKOM TI0JIE. bubnuorexa [JOK
JluseKTprudecKas pOHUIIAaeMOCTh https://m.edsoo.ru/ff0c7018
. bubnmoreka [JOK
ol OnekrpoémkocTs. Konaencarop https://m.edso0.ru/ffoc7126
59 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. DHEPTHsl 3apsIKEHHOTO bubnuorexa [JOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHas pabora "M3MepeHne 3IeKTpoEMKOCTH KOHIeHcaTopa"
[IpuHuun nefcTBUsS U MPUMEHEHNE KOHIEHCATOPOB, KOMMUPOBAIHLHOTO
o4 amnmnapara, CTpyMHOT0 MpUHTEpa. DIEKTPOCTATUUECKAs 3aIlUTA.
3azemiieHue NEKTPOIPUOOPOB
DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0 CylecTBOBaHMs. [[0CTOSHHBIN TOK.
55 Cuna Toka. Hampsixenue. Conportuiienue. 3akoH OMa i ydacTka
Lenu
IlocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAUHEHNE
npoBoAHUKOB. JIaboparopHas pabota «3yueHne cMEIaHHOTO bubnnorexka [JOK
56 COCIMHEHUS PE3UCTOPOB https://m.edsoo.ru/ffOc74f0
bubmuorexa [JOK
57 Pabota u MomrHOCTh AnekTpudeckoro Toka. 3akoH Jlxoymnsa-JIenmna https://m.edsoo.ru/ff0c7838
3akoH OMa U1l MOJHOM (3aMKHYTOM) aneKkTpuyeckoi nenu. Koporkoe
58 3aMbIKaHUE. Ha6opaT0pH(a${ pa6}(;TTa <2I/I3Mepre)HI/Ie SﬂCHI/ICTquI/III)ca bubmorexa IOK
https://m.edsoo.ru/ffOc7ae0
TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS
59 DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTD

COIPOTHBIIEHUSI METAJJIOB OT TeMIeparypbl. CBEpXIPOBOIMMOCTh
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60 DnexkTpuueckuil ToK B Bakyyme. CBOICTBa 31IEKTPOHHBIX MTyYKOB 1
61 [TonmynpoBOIHUKH, UX COOCTBEHHAS U IPUMECHAS IPOBOJUMOCTb. 1 bubmumoreka [IOK
CaoiicTBa p—Nn-niepexona. [1oxynpoBoIHUKOBEIE IPUOOPHI https://m.edsoo.ru/ff0c84ae
62 DJIEKTPUYECKUI TOK B paCTBOPAX U pacilyiaBax 3JICKTPOJIUTOB. 1 bubmuorexa [JOK
DIEKTPOIUTHYECCKAS TUCCOLMALINA. DIIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
63 DNEeKTPUUYECKHUI TOIi B razax. CaMOCTOSITEIbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTEIbHBIN pa3psa. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DJEeKTpUYECKUe MPUOOPHI U YCTPOMCTBA U UX MPAKTHIECKOE 1 bubmmoreka [IOK
npuMeHeHue. [IpaBuia TeXHUKH 0€30TaCHOCTH https://m.edsoo.ru/ff0c86fc
65 O06001IeHre 1 TOBTOPEHUE T10 TeME «DJICKTPOIMHAMUKA 1 ﬁgg;?lﬁé;zi?ﬁ/ ff0c88be
66 KonTponbHas padota no teme «3nekrpoctaTika. [locTosHHbIN 1 bubnnorexa [HOK
AJIEKTPUUYECKHUT TOK. TOKH B Pa3IMIHBIX CPEAAX» https://m.edsoo.ru/ff0c8a8a
Paznen 5. O0001ieHue U MOBTOPEHUE 2
67 O6o006muienue u nosropenue. KontponapHas pabota o teme 1 bubnunoreka [JOK
"DneKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56
68 O6o06maromenue u moBropeHue mo temam 10 kiracca 1 Eggi?;?;iiﬂﬁlffoc Sf6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Ne

/ HaumeHoBaHue pa3iesioB U TeM
n/n

KoanuecTBo 4acos,
OTBOJAMMBIX Ha
0CBOEHHE TeMbI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

Pa3nea 1. DiekTpoamHamuka 11
ITocTosiHHBIE MarHUTHI ¥ UX B3aUMO/IeiicTBHE. MaruuTHoe
1 noje. BeKTop MarHuTHOM MHAYKIUU. JIMHUY MarHUTHOM 1 bubmorexa [JOK
https://m.edso0.ru/ff0c9778
WHIYKIAH
2 MarauTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena. 1 bu6mmoreka [IOK
B3anMoeiicTBrE IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabota «/3yueHne MarHuTHOTO TOJIS 1 bubmmoreka [JOK
KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
elicTBME MarHUTHOTO TIOJISI Ha TIPOBOAHUK ¢ ToKOoM. Cruta
4 iMnepa. JlaGopaTopHas pabota «II)/ICCJ'IGIIOBaHI/Ie NENCTBUSA 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
5 JlericTBHE MarHUTHOTO I0JI HA JBIKYILYIOCS 3apsSKECHHYIO 1 bubnuoreka [IOK
vactuiy. Cuna Jlopenna. Pabora cubt Jlopeniia https://m.edsoo.ru/ff0c9df4
DnekTpoMaruuTHast UHAYKIUs. [loTOk BekTopa MarHuTHOM
6 uHaykuud. DJC MHAYKIMHY. 3aKOH 31€KTPOMarHUTHOM 1
unnayknnn Dapanes
7 JlabopaTtopHas pabota «VccnenoBanue siBIeHUS 1 bubnmuorexa [JOK
AJIEKTPOMATHUTHON MHTYKIIHN) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camounaykuuu. IC BuGmmorexa LOK
8 CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJISI KATYIIIKHU C 1

TOKOM. SHGKTpOMaFHI/ITHoe II0JIC

https://m.edsoo.ru/ff0ca600
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TexHnuecKkue yCTporuCTBa U UX MPUMEHEHUE: IOCTOSHHBIE

9 MarHMThl, 3JIEKTPOMArHUThI, FEKTPOABUTaTENb, 1
YCKOPUTEIH 3JI€MEHTAPHBIX YACTHI], UHIYKIIMOHHAS TeYb
10 O6o6maromuii ypok «MarauTHoe 1oje. DIeKTPOMarHuTHas 1 bubnmoreka [JOK
HHTYKIIHASD) https://m.edsoo.ru/ff0cab82
1 Kontponbhas padota mo teme «MarHuTHoe 1oJie. 1 bubmuorexa [JOK
DJIeKTpOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ff0cad58
Paszneua 2. Kosre0anusa 1 BOJIHBI 24
CBoOoHBIC MEXaHHUYECKUE KoteOanus. ["apMoHnIeckue
12 KOH€6£II/I$I. VYpaBHEHHE FAPMOHUUYECKUX K(I))JIC63HI/II7I. 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3Heprun
JlaboparopHas pabota «lccrneqoBanue 3aBUCUMOCTH
13 neproja MajbIxX KoyiebaHui rpy3a Ha HUTU OT JIMHBI HUTU 1
Y MacChl Tpy3a»
Konebartenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
14 KoseOaHus B UAeabHOM KoJiebaTeIbHOM KOHTYPE. 1 bubnmnorexa [JOK
AHaNorus Mex1y MeXaHHYeCKUMH U 3JICKTPOMarHUTHBIMH https://m.edsoo.ru/ff0ch820
KoJe0aHusIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B 1 bubnnorexka [JOK
U7eaIbHOM KOJIeOATeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue 0 3aTyXalONINX KOJICOAHUAX.
16 BII:IH);)K}IeHHBIe M@X&IZI:‘IGCLHI/IC koseOanus. Pezonanc. 1 Brbmiorexa LIOK
https://m.edsoo.ru/ffOcbb86
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS
[Tepemennsbiit Tok. CHHYCOMIaNbHBIN IEPEMEHHBIN TOK.
17 MopmHOCTL nepeMeHHoZo Toia. AMHJ‘II/ITI})/)IHOC u 1 Bubmorexa IOK
_ https://m.edsoo.ru/ffOcbd34
JCHCTBYIOIIEe 3HAYCHHUE CUITBI TOKA W HATIPSDKCHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenada u norpedacHue 1

BHCKTqueCKOﬁ SHEpPIrun
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yCTpOﬁCTBO U MPAKTUYCCKOC ITPUMCHCHUC IJICKTPHUICCKOTO

19 3BOHKA, F€HepaTopa NepPEMEHHOr0 TOKa, TUHUMN bubamorexa LIOK
’ ’ https://m.edsoo.ru/ff0cc324
aJIeKTponepeaay
DKOJOrM4eCKUE PUCKU IIPY IPOU3BOJCTBE IEKTPOIHEPTUH.
20 KynbTypa ncnonab30BaHus 3JIEKTPOIHEPTUN B TIOBCETHEBHON
KHU3HH
MexaHnuecKue BOJIHbI, YCIOBUS PACIPOCTPAHEHHUS.
21 [Tepuoa. Cxopoctb paCH}II)OCTpaHSHI/ISIpI/I I[JIII)/IHa BOJIHBI. bubmmoreia LIOK
https://m.edsoo.ru/ff0cca54
[lonepeunble ¥ NPOIOJIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa. bubnuoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTPOMarHUTHBIE BOJHBI, KX CBOMCTBA U CKOPOCTb. bubnuorexa [JOK
[IIkaa 31eKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIIBI paTuoOCBA3U U TelleBUICHU. PazButue cpeacrts
cBs3u. Pagnostokamust
bu6mmoreka [JOK
25 Konrtponbnas padora «KonebaHus 1 BOJTHBD httos://m.edsoo.ru/ff0cc6f8
26 [IpsimonuHeitHOE pacpocTpaHeHHE CBETa B OJJHOPOIHOMN bubnnoreka [JOK
cpene. Toueunsrit nctounuk ceera. JIyd cBera https://m.edsoo.ru/ff0cd350
97 OTtpaxenne cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoenue bubnuoteka [JOK
n300paKeHUIl B TUNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 IIpenomiienue ceera. IlonHOEe BHYTpEHHEE OTpaKEHUE. bubnuorexa [IOK
[IpenenbHbIN Yroi MoJHOTO BHYTPEHHET0 OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
JlabopaTtopHas pabota «3mepeHue mokazaTens bubnuorexa [JOK
29
MPEIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue u3obpaxenuit B mun3ze. Popmyna bubnuorexa [IOK

TOHKOU JIMH3BL. Y BEJTUUEHUE JTUH3BI

https://m.edsoo.ru/ffOcddle
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Jlaboparopuas padota «VccienoBanre CBONCTB

31 - 1
M300paXeHUI B TUH3AX»
32 Hucniepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber. 1
Jlaboparopnas pabota «HabmoieHue nucnepcun CBETa
33 I/IHT?p(bepeHHI/IH ceera. Jludpaknus ceera. udpakmauonnas 1 bubmuorexa [JOK
peméTka https://m.edsoo.ru/ffOced22
34 [TonepednocTs cBeTOBBIX BOJH. [losspu3anus ceera 1 EESSJ.I:I;I/?TTIZ?S;L?’IS/ ff0cf02e
35 OnTrueckue MpuOOpPHI U YCTPOMCTBA U YCIIOBUS UX 1
0€301acHOTO MPUMEHEHUS
Pa3znen 3. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH 4
36 ['panu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. 1 bubnuorexa [JOK
[MocTynaTel crielUanbHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHUE 1 bubnmnoreka [JOK
BPEMEHH M COKpAILCHHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJIbC PENSITUBUCTCKON yacTULbl. CBA3b 1 bu6nuoreka [IOK
MAacChl ¢ PHEPTUEH M UMITYJIBCOM. DHEPTHUs TIOKOS https://m.edsoo.ru/ffOcfc68
39 KonTponbnas padota «Ontuka. OCHOBBI ClIEIMATIbHOM 1 bubnnorexka [JOK
TEOPHUU OTHOCHTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
Pa3nea 4. KantoBas pusuka 15
40 ®oronsl. opmyina [Inanka. DHeprus U UMIYIbC GOTOHA 1 ]P?ES::I;I/O;.GeI::IaS(IJ_f)(.)rILf/ ffocfel6
41 OTtkpoiTHe u uccnenoBanue Gorodpdexra. OnbiTer A. I 1 bubnmuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl porordderra. YpaBHeHHE DUHIITEHHA s 1 bubnmoreka [JOK
dororddekra. «KpacHas rpanuna» pororddexra https://m.edsoo.ru/ff0d015e
43 JaBnenne cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe 1 bu6mmoreka [IOK

JNIENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHudeckue ycTpoucTBa U IIPAKTUYECKOE IIPUMEHEHUE:

44
¢dboTorneMeHT, POTOAATUHK, COTHEUHasl OaTapesi, CBeTOAUO
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBOM OIITUKH)) bubmorexa HOK
https://m.edsoo.ru/ff0d0302
46 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuorexa [JOK
paccesHuio a-yactuil. [I1anerapHas Mojeab aroMa https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
4 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u nornouieHue GOTOHOB MPU MEPEXOE aToma ¢ bubnnorexa [HOK
OJIHOTO YPOBHS SHEPTHHU HA JAPYToil. Bubl criekTpoB https://m.edsoo.ru/ff0dOafa
BonHoBbie cBolicTBa yacTull. Bosnbl ne bpoiis.
49 KopnyckynsapHo-BoaHOBOM Ayanu3M. CIOHTaHHOE U bubnuoreka [IOK
BBIHYK/ICHHOC U3JTy4YCHHE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTHe pagroakTuBHOCTH. OnbITH Pezepdopaa mo bubnuoreka [IOK
OTIPEJICJICHUIO COCTaBa PATMOAKTUBHOTO U3TYUYCHUS https://m.edsoo.ru/ff0d0fd2
51 CnoiicTBa anbda-, 0eTa-, raMMa-u3nydeHus. BrnusHaue
PalMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHa. M30TombI. Anbda-pacna.
59 DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma- bubnuotexa [JOK
U3JTyuCHHE https://m.edso0.ru/ff0d1162
DOHeprust CBA3M HYKJIOHOB B sijipe. SInepHble peakluu.
53 HnegHHﬁ peaKTopro6neMIip nepfnSKTHBEI ’ Bubmiorexa LIOK
. ’ https://m.edsoo.ru/ff0d1356
AKOJIOTMYECKHE aCIEeKThI SIEPHOM SHEPTeTUKH
54 OneMeHTapHble YacTHIIbl. OTKPBITHE TO3UTPOHA. MeToabI bubmuorexa [IOK

Ha6J'IIO,[[CHI/I$I " PpErucCTpaiu 3JICMCHTAPHBIX YaCTHUII.

https://m.edsoo.ru/ff0d0e38
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Kpyrusiit cron «®yHaameHTanbHble B3aUMOACHCTBUSA.
EnuHcTBO (m3nyeckoil KapTUHBI MUPa»

Pa3nes 5. DjieMeHTBI aCTPOHOMMH U ACTPO(PU3UKHU

Bun 3Bé3nH0T0 HeOa. Co3Be3 s, IpKUe 3BE3IBI, IIAHETHI,

> ux Buaumoe Buxenue. ColaHeyHas cucreMa
56 Connue. ConHeuyHast akTUBHOCTh. McTOuHMK 3HEprun
CounHua u 3B€31
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTIaBHON
57 MIOCJIEI0BATENbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 1. bubnnorexa HOK
CoBpeMEHHBIC TIPEICTABIICHHS O IPOUCXOKIACHUH U https://m.edsoo.ru/ffOcf6f0
sBostonuy ConHIA U 3BE3]1
Mnineunsiii [lyte — Hama ['anaktuka. [lonoxenue u
58 neuxenne Comnnua B ["anaktuke. ["anaktuku. U€pHbie AbIpbI
B SIIpax TajlaKTHK
59 Bcenennas. Pa30eranue ranaktuk. Teopus bonbioro bubnuoreka [IOK
B3pbIBa. PenmkToBoe n3myuenne. MerarainakTuka https://m.edsoo.ru/ffOcf6f0
60 Hepermennsie npo0aeMbl aCTpOHOMUHT Brbmiorexa LIOK
https://m.edsoo.ru/ffOcf6f0
61 KonTtponbHas pabota «1€eMEeHThl aCTPOHOMHUHU U

acTpou3uKm»

Pa3znen 6. O0001eHne U MOBTOPEHNE

O6061eHne u noBTopeHue. Ponb GU3NKN U aCTPOHOMHH B

62 9KOHOMHYECKOM, TEXHOJOTHUYECKOM, COIMAILHON U
TUYECKOH Cepax JesTeTbHOCTH YeIOBeKa
63 O600menue u morTopenue. Pois u mecto pusuku u bubnuorexa [JOK

ACTPOHOMHH B COBPEMEHHOM HAyYHON KapTUHE MUpa

https://m.edsoo.ru/ffOcf6f0
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O6o06menne u noBTopenue. Ponb puszndeckoil Teopuu B

64 (hopMHUPOBAHKY MPECTABICHUN 0 PU3NUECKON KapTUHE 1 Bu6mnorexa LIOK
PMHP ped P https://m.edsoo.ru/ffOcf6f0
Mupa
06006 .M i
5| mopa s abue pany componcrman coroormonn my 1 brmorera LIOK
Pa B OBIEN PAAY COBP v https://m.eds00.ru/ffOcf6f0
MIPEJICTABICHUIA O TIPUPOIC
66 O60061eHre ¥ TOBTOpeHue 1o Teme: «MarHuTHoe mosie. 1
DNEKTPOMarHUTHAS WHIYKITHS
67 O6061enue u noBTopenue no reme: «Ontuka. OCHOBBI 1
CHeIHaTbHON TeOPUN OTHOCUTEIEHOCTH
O6o006mieHne u moBTopenue no teme: «Kpanrosas (usmka. bubnuorexa [JOK
68 1
DJIeMEHTBI ACTPOHOMHUH M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 10 knacc/ Msikummes ['.51., Byxosues b.b., Corckuit H.H. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

®usuka. 3agaunuk. 10-11 kmacest - PeimkeBuu A.I1

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

[Tocobue nist yaureneit, padoraronmx no yueonuky «@usnka. ba3ossriii yposens. 10
kiace» aBTopoB I'. A. Mskumesa, M. A. TletpoBoii u ap.

[Tocobue nist yaurenei, padotaronmx mo yueonuky «®usnka. ba3ossiii ypoens. 1 1 kimace»

aBTopoB I'. SI. Mskumena, M. A. [leTpoBoii u ap.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Ob6pazoBatenbHble MIAT(HOPMBI:

Poccuiickas anekrponHas mkoua http://resh.edu.ru

Ounnaiin mkona ®oxcdopa https://foxford.ru

VYuu.py https://uchi.ru/



