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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OMPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeJMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusrke BKITIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

duszuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUM, W3yYaeMbIX XHUMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHsS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAI HIEH, KOTOPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOTPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUST (M3UIECKON TEOpHH, posii (yHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TPaHMIIAX
OPUMEHUMOCTH TEOpUM, JJIsi OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU JCSATEIHPHOCTH O0YyUYarOIIUXCS.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
IpaKTHUYECKUX PalboT. BuljeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronuMucs yMEHUSMU TPOBOJUTh KOCBEHHBIC HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jlayd C SIBHO
3aJIaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHHUsA (U3UYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YPOBHE CpelHero o0miero oopa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe JIabopaTopHOEe OOOpYAOBaHUE JUIsl BHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHITUIIOM MUHUMAJIBHOM  JIOCTaTOYHOCTH ¥ OOECIEYMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JACMOHCTpAIUNA s
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHWW W  TMPOIECCOB, OMIIUPUYCCKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHECHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMHU TICJIIMH H3y4eHUsI PU3UKHU B 001IEM 00pA30BAHUH SIBIISTFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHMe TpeNCTABICHUNA O PONM (PUUKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
0OBsSICHEHHS] (U3NUECKUX SBJICHUA B TIPUPOJAE U JJIs TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
oTpezieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUECKUX SIBICHUN U mpoueccoB. HaydHble rUmorTesbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPJMHAT.
Clio’)keHue NepeMENICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, IyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. J[BUKEHHE  MaTepUaIbHOW  TOYKHA IO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamenus. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HabGnionenue aBukeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAEHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKM BpPEMEHHM IPH PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  Ilepeeli  3akoH  HeroTtoHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproToHA /U151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH MJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUs yOpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHble W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpEeHEd KHWHETWYECKOM SHEpPrHuHM TEIUIOBOIO JBM)KEHHS vacTul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mnpeacTaBieHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouiecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTtpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsanoB. [IpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onektpudeckoe tmone. Hampsok€HHOCTh  snekTpudeckoro mnosis.  [IpuHuun



CYNEPIIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAanpspKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUECKasi 3alluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHU. CobOcTBeHHas U [OpUMECHas  MPOBOAUMOCTH
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKIMH. [lIpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMU. KapTMHa JIMHHUN MarHUTHOU
WHIYKIWH TOJII MOCTOSHHBIX MArHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHIYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOM UHIYKIIHAH.

ITpasuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuona, yactora, amrmmTyna U (asza kosieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MoOcCiIenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIIEHHUE, MOJSIpU3anus, udpakuus,
uHTepepenus. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoOMICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KoJeOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
peroMIICHUE, MOJSIpU3alus, AUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas cuja TOHKOW JMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaknuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpHI.

[TontHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue natepdepeHnm crera.

Ha6mronenue nudpaximm ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3aX.
Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUsI
U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpaBuenue DuHITEeHA 1711 doTodPdexTa. «KpacHas rpanuiiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[InanerapHas mopens aroma. Iloctynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl ne bpoitnsa. KoprycKynsipHO-BOJITHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopuenb onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOTrO u3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Brnusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykmonHas monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cwibl. Jlepext maccor siapa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIICPHOM SHEPTEeTUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

Meroabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. ENMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6omMo0a.

Llemoncmpayuu

CuY€TUrK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

DTarnbl pa3BUTUSA aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIABHOHM ITIOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS TOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponr ¢usmku w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M OTUYECKOHN cepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoi KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaau MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHamms.



l'eoepagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I1€Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HaA YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIMUXCA PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIIMNH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCTIMTAHHS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero (pu3ndeckoil Hayke;



5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a UMEIOIIUXCS
MaTE€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI IEITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eMCTBUSA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOW JACATSIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelieHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQIeTh BUJAMH JICATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINA, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Y €€ pEeIIeHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MapaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHmICHUS 3a7add  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 0O0pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO OOIacTh
KU3HECATCIILHOCTH,

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOIYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUs WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W HHTEPIPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEUICHUH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allMOHHBIX
3alad  C CcoOMofeHNEM TpeOOBAaHWN DPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
yu€TOM HazHAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACcTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIISTH 00IIeHNEe HA YPOKax (PM3UKH U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHIMBUIYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacmpenienisaiTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOU paloTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH[bl B
o01nii pe3yNnbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKThI, OLEHWBATH MAEW C IMO3ULIHUH HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MMO3HABATENbHYIO AESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydaroNIUXcCs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII WHTEJICKT, MIPEAMOJIar afO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTO (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN ra3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NIEKTPOJMHAMUKHK:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJMHENHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE Tel, IBUKEHHE IO OKPYXHOCTH, WHEPIHS,
B3auMoecTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA Tell NMPU HarpeBaHUU (OXJIaXKIEHUHU ), TEMJI0BOE
paBHOBecHE, WCIapeHue, KOHACHCAllUs, MIIaBJIIEHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBITOM
cocyle, CBfI3b MEXKJIYy IIapaMeTpaMu COCTOSIHHMS Tra3a B  H30Ipolleccax,
AIIEKTPU3aLUA TEJ, B3aUMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHia,
UMIYJIbC TeNla, KWHETHYECKasl SHEPrus, NOTCHUHUAIbHAs SHEPTUs, MEXaHUYEeCKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX O0O3HAYEHUS M €IUHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C IPYTUMU
BEITUYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBJICHHUS,
UCTIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOr0 JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSIsI 3HEprusi, pabdora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAaKTOBAaTh (UBUYECKUNH CMBICT UCIHOJIB3YEMbIX BEJIUYHMH, HX
0003HaUE€HHUSd W E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(bU3MYECKYI0 BEIUUYHUHY C IPYTUMH BEJIHMUYUHAM;

OMUCHIBATh U3YUECHHBIE IJIEKTPUUECKHE CBOWCTBA BEUIECTBA U IEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
IIEKTPUUYECKOE I0JI€, HANPSKEHHOCTD MOJIS, MOTEHUUAJ, pa3HOCTh MOTEHLINAAJIOB,;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMsS] M EJUHMIIbI; YKa3biBaThb (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, HUCIONB3Ys (DU3HUECKUE
3aKOHBI M MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXAHUYECKOM HHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEH KMHETHYECKONW PHEPIHH TEIJIOBOTO JABMXKEHHS MOJIEKYJ C
a0COJIFOTHON TeMIepaTypoi, EPBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOT0o 3apsna, 3akoH KyloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIPAKEHUE W YCIIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLHUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath MpobiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOuparh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBATH BHIBOIBI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0OnuIl U rpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHHs, MTPOBOJUTh PAacU€Thl U OLEHUBATH PEATBbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpU  pPEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHON MHGOpMaIuy, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0pallieHUuH ¢ MpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIE;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, pPALMOHAIBHO pACIpeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBAHHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B IPAKTHUYECKOW NEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOM KapTUHBI MUPa;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUM 3apsAJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SJIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IpH PEIIEHUU (PU3NUECKUX
3azay;

pacro3HaBaTh (pU3NUECKHe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJHHUK C TOKOM M JBWXYILUMHCS 3apsl, JEKTPOMATrHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3PhexT (hoTodrddhexT), cBeTOBOE AaBlIeHHE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHHBDIL:
AIEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAs cuia, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTeaTbHOM KOHTYpE, 3apsl M CHiIa ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU OMHCAHWM TPABUIBLHO TPAKTOBaTh (HU3UYECKUIN
CMBICIT HCIIOJNB3YEMBbIX BEJIMYWH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3NYecKue BEJIMYMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H
ATOMHBIX SI7IEp, TPU OINMKCAHWU TPABWIBHO TPAKTOBAaTh (PU3UUECKUA CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBA3BIBAIOIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATh 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHE TMPOIIECChI U SBICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEOBATEIFHOTO U MAPAJUICILHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKkoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHON
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsI CBETa, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHa Mg doTtorddexra,
3aKOH COXPAHCHHUS DHEPTUU, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWsS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacrnaja, Ipyu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpAKEHHE U YyCJIOBHUS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAaTrHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBATh HM300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN: TMPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpauKOB, AEIAaTh BHIBOBI 110 Pe3ybTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU HCCIEOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIOJB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBIC I €€ PElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9CHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXJEHUM C OMOpPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS,

HCIIOJIb30BaTh npu peILIeHUU y4e0HBIX 3aJa4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIAN
U MPEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW HMHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJydaeMyr0 HHPOpMAIIHUIO;

OOBSICHATh TPUHIMIBLI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIh30BaHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

WCITIOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHust 0€30MacHOCTH MpU OOpaIEHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TIpYNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PpACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B pELIEHUE paccMaTpUBaeMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

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 no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2NeKTpUYECKU TOK. TOKHM B bubmmoreka [JOK
4.2 12
Pa3MAYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' VHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKkue U AIEeKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 bubmunoreka LIOK
' OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N but6mmoreka [IOK
4.1 DJIEMEHTHI KBAHTOBOM OITUKHU 6 https://m.edso.ru/7f41c97¢
4.2 Crpoenue aToma 4 Bu6muotexa [JOK



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/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbnbsie  IlpakTnyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa I[IOK
T A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIeT0 MUpPa
Ponw u mecTo ¢pusuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO bubmoreka [IOK
3 1
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpsAMONIMHENHOE 1 Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSMOIUHENHOE 1 bu6nuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBobOomHOe majieHne. Y CKopeHue bubnuotexa [JOK
6 1
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.
7 JIBr>keHrEe MaTepHATbHON TOYKH I10 1 bubmorexa OK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ["anunes. 1 bubmunoreka LIOK



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

HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

but6mmoreka [IOK

9 CYIIEPIIO3UIIMH CHII. BTOpOii 3aKoH
yHep H P . https://m.edsoo.ru/ff0c3be8
Hrrotona AJId MaTCpruajibHOU TOYKH
Tpertuii 3akon HeroToHa 11 bu6nuoreka [IOK

10
MaTepUATbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa [JOK

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

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEH OTI/IBJIGI({bI/I(l:I IIpu BI/I)Pi(eHI/II/I bubnmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TEJa B )KUAKOCTHU HUJIU Ira3¢€
[ToctynarenbHOE U BpalaTeibHOE

14 JBIDKEHUE a0COJIFOTHO TBEPOTO TEa. bu6mmoreka [IOK
MowmeHnT cunsl [lnewo cuibl. ¥YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO TENa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 KuneTtnueckast sHeprusi MarepuaibHON bubmmoreka [JOK
Touku. Teopema 00 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUH

17 IToreHunanbHas dHeprus. Bu6muotexa [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

[lorennumanbHas 3HEPTUS yIPYro
nehopMUPOBaHHON TTPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

IToreHunanbHas dHEprus.
[lorennumanbHas 3HEPTUS yIPYro
nehopMUPOBaHHON TTPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

bubmunoreka LIOK
https://m.edsoo.ru/ffOc461a

19

[loTeHumanpHple U HEMOTEHIUAIBHbBIE
cuiibl. CBA3b paboTHI
HEMOTEHUHAIbHBIX CHJI C ©3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOMN
SHEPTUu

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

20

JlaboparopHas paboTa
«HMccnemoBanue CBs3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

21

KonTtponsHas pabora no Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

22

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

23

Xapakrep JBUKECHUS U
B3aUMOJICUCTBHUS YAaCTHI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN



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

Y TBEPIBIX TN

24

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

25

TermoBoe paBHOBecue. TemmnepaTypa
u e€ usmepenue. [llkana Temneparyp
Lenbcus

26

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

27

AOcomoTHas TemrepaTypa Kak Mepa
CpPEeHEW KMHETUYECKOU YHEPTUU
JBU)KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

3akon JlanpToHa. 'a30BbIC 3aKOHBI

29

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH MEXKTY
napameTpaM# COCTOSHHSI
pa3peKEHHOTO ra3a»

30

H3omponecchl B ueaabHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

bubmunoreka LIOK
https://m.edsoo.ru/ff0c570e

31

Bnyrpenussa sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U
criocoOsI e€ n3menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsS OJTHOATOMHOTO HJICATBHOTO
rasza

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c5952

32

Bunael renonepenaun

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5c36

33

VaenpHas TEIIOEMKOCTE BEIIECTBA.

Bbubmunoreka LIOK



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

KOHI/I‘IGCTBO TCIIJIOTHI HpI/I
Tertonepenaye. AnuabaTHBIN Tpoliece

https://m.edsoo.ru/ff0c5c36

[IepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0

but6mmoreka [IOK

34
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs mporieccoB B
35 npupoe. Bropoii 3akon Bubmmorexa [IOK
PHpOAE- P https://m.edsoo.ru/ff0c6230
TEPMOINHAMUKHI
36 [Tpunmun gevicteus u KIT/ TenmoBoit bub6munoreka LIOK
MalllMHbI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KI1/|
38 DKOJIOTHYECKUE TTPOOITIEMBI
TETUIOIHEPTETHKH
39 O6o6mmaromuii ypok «MolekymsipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOIMHAMHKI https://m.edso0o.ru/ff0c6938
KonTtponsHas pabora no teme
40 «MonexynsipHas ¢puznka. OCHOBBI bubmmorera LHOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
41 [TapooOpa3oBanre U KOHIEHCAITUS. bu6nuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEIbHAS
42 BJIQXKHOCTH Bo3ayxa. HachimeHHbIH bubmmorexa LIOK
Hy%d. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannndeckue u
43 amop(HbIe Tena. AHU30TPOIHS bubmmoreka [JOK
CBOMCTB KpucTayyioB. Kuakue https://m.edso00.ru/ff0c65f0
kpuctauibl. COBpeMEHHbBIE MaTepHAITBI
44 [InaBneHue u KpucTaUIM3aLUs. bu6nuorexa LIOK

YI[G.HBHaSI TCIIJIOTA I1JIaBJICHUA.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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Cyb6numarus

45 YpaBHEHHE TEIIOBOroO OajaHca bubmmorexa TOK
p https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tell. DIEeKTPUIECKU
46 3apsin. /[Ba BUIa SJEKTPUUECKUX Bubmmorexa [IOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOIHUKH, TUIIEKTPUKU U
47 n(fn HOBO H;KI/I 3aK(I))H COXPaHEHUs bubmmorexa LOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3aps10B. 3aKOH
48 Kyiona. ToueuHbIN 2IeKTPUYECKUI bubnnorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsk€HHOCTB IEKTPUYECKOrO
49 nosist. [IpuHnun cynepno3unuu bubmmoreka [JOK
AIEKTPUYECKUX MojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
50 noss. [lorenuman. PasHocts Bubmorexa IOK
' et https://m.edsoo.ru/ff0c6f00
[MOTEHIMAJIOB
IIpoBOIHUKH U NUIJIEKTPUKU B
51 aniKT l([)CTaTI/I‘-IeI([:KOM HOIjIe bubmmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
2 8 . K
S IrexTpodmKocTe. Konnencarop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIIIOCKOTO
53 KOHJIEHCATOpa. DHEPIHUS 3apsKEHHOIO bubmmorexa [OK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
54 JlaGopaTtopHast pabota "M3mepenue



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

EKTPOEMKOCTH KOHJeHcaropa'

55

[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJILHOTO
arnmapara, CTpyMHOr0 IpUHTEpA.
DneKTpocTaTHYeCcKasl 3allnTa.
3azeMyIeHHE SIEKTPONPUOOPOB

56

DIJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

S7

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

59

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

60

DNEeKTpOHHAs TPOBOJUMOCTH TBEPIABIX
METaJIOB. 3aBUCHUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

61

DJIEKTPUYECKU TOK B BaKyyMe.
CBoCTBA SJEKTPOHHBIX ITYYKOB



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

[TonynpoBOAHUKY, UX COOCTBEHHAS U

62 IIpUMecHas MpoBOAUMOCTb. CBOICTBa 1 bubmmoreka [JOK
p—n-niepexona. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ffOc84ae
pUOOPBI
DNEeKTPUYECKUH TOK B pacTBOpax 1
pacruiaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK

63 1
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnIun3
DNEeKTPpUYECKUI TOK B ra3ax.

64 CamocTosTeIbHbIN U 1 bubmoreka [{OK
HECAMOCTOATENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DJeKkTpudecKre npudopsl U

65 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH

66 O6o0maromuii ypok 1 bubmuoteka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHTtponbHas pabota mo teme
«nekTpocratuka. [locTossHHBIN bu6nuoreka [IOK

67 . 1
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
pasIU4YHBIX Cpedax»

PesepBHbiil ypok. KonTponpHas bubmmoreka [JOK

68 1
pabora o Teme "DneKTpoIuHaMHKa" https://m.edso0.ru/ff0c8c56

69 PesepBHeIil ypok. O000Iar0OmuiA ypok 1 bu6nuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 69
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:‘/-l] Tewa ypoka Bcero Kontpoabusie — Ipakrueckue i[:;:ennﬂ :)lg[()l:ll;(();:l:eﬂbﬂble
padoThI padoTsI pecypen

[TocTosiHHBIE MAarHUTHI U UX

1 B3auMoOAeicTBHE. MarHuTHOE IIOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MaruuTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena. bubanorexka [HOK

2 . 1
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHnue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.
JlaGopatopHnast pabora bubmmoreka [IOK

4 . 1 1
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. 1 bubmmoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ffOc9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM



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

nHaykuu Gapanes

JlaboparopHnas pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

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

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkue ycTpoicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAIHUTBI,
AEKTPOMArHUTHI, FIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHIl,
HWHAYKIUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DIEKTPOMarHUTHAS WHIYKIIHAS)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHuTHasE MHTYKIIUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHHUECKUE
Kosebanus. ['apMoHnUeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblil koHTYp. CBOOOIHBIE

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

SJICKTPOMArHMTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTETbHOM KOHTYPC.
Awnanorus MCKIAY MCXaHUYCCKNMU U
SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoiHyXIeHHBIE
MeXaHU4eCKHe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblil Tok. CHHYCcOUAAIBHBII
MEPEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U
JEUCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U
HaAIPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKNE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPT UL
Kynbrypa ucnonszoBanus
JIEKTPO3HEPIUH B ITIOBCEIHEBHOM
KU3HU



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

Mexanudeckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nuoreka [JOK

21 pacnpoCTpaHEHHUS U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBIL, UX

23 cBoiicTBa U ckopocth. [lkana bubmmorexa LHOK

https://m.edsoo.ru/ffOccfe

SJICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U

24 TeneBueHus. Pa3Burue cpeacTs
cBs3U. Pagnosiokamuys

o5 KonTponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMONMHENHOE paCIPOCTPAHEHUE

26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHblil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBera. 3aKOHBI OTPAKEHUS

27 csera. [locTpoeHne nzoOpakeHuii B bubmmorexa LHOK

https://m.edsoo.ru/ff0cd4e0

IIJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lomHoe

28 BHYTpEHHEe oTpakeHue. [IpenenbHbii bubanorexka [HOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS

29 Jlaboparopnas padota «3mepenue bubmmoreka [JOK
MOKa3aTesisi MPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a

30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK



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

nuH3e. opmyiia TOHKOM JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccnenoBanue CBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopras
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTtepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JIudpakunonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI M YCTPOUCTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHuKu. [locTynarsl bubmuorexa [JOK
CIIelIMaIbHON TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCUTECIIBHOCTHU
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHne BpEeMEHH B COKpaIlleHNe buGnnorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprus U UMIYIbC PENATUBUCTCKON BuGmiorexa LIOK
38 gacTHUIel. CBsI3b MacChl C YHEPTUEH U https://m.edsoo.ru/FfOcic68
HUMITYJIbCOM. DHEPTHUS MTOKOS
Konrponsnas padora «OnTHKa.
39 OCHOBBI cCIEIMANILHON TeOpUn bubmmorexa [IOK

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®oronsl. opmyna [1nanka. Jneprus

Bbu6nuoreka [JOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEN0BAHUE Eu6 [TOK
nOInOTEKA
41 . T
porospdexra. Ombrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsI poTor(PpdekTa. YpaBHeHHE
42 BﬁHmTegﬂa nq;)I(l)(l)OToa@(pbeKTa bubmorexa LHOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Haenenne cBera. Onwitel I1. H.
43 JlebeneBa. Xumudeckoe JCHCTBHE bubmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dhoTodeMeHT, (OTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesHuo o-4actu bubmmorexa [TOK
PLOPA P t https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [IOK
47 I1 b
OCTyTIaTRt bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u noriomieHne (oTOHOB
48 I I/I}ll'Iqe exoJe aTOMEIIH co H(ibro OBHS bubmorexa LOK
P pexo . g P https://m.edsoo.ru/ff0d0afa
SHEPIUM Ha Ipyrou. Buasl criekTpos
BoHoBEIE cBOMCcTBA YacTHUIl. BOIHEI
. . bubmuorexa [JOK
49 ne bpoitnsa. KopryckynsipHo-BOTHOBO#

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI

Pesepdopaa mo onpexneneHuio cocrasa

PaaAOaKTUBHOT'O U3JTYUCHUA

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

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. BrnusHue
PaZiOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B sJIpE.
Snepublie peakuuu. A nepHblid
peaktop. [Ipo6iembl, TepCIEKTUBHI,
AKOJIOTHYECKHE aCMEKThI SIECPHOU
SHEPTEeTUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasriii ctonn «@yH1aMeHTaabHbIe
B3aumoJencTBua. ENUHCTBO
¢bu3nYecKoil KapTUHBI MUPa»

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

55

Bun 38é3na0r0 HebOa. Co3Besaus,
SIpKHE 3BE3IBI, IIIAHETHI, KX BUIUMOC
nBkeHne. ConHeuHas cucTeMa

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sneprumn ConHua u 3BE€371



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

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [NIABHON
nocieaoBaTenbHOCTH. BHyTpeHHee
ctpoenue 38€31. CoBpeMEeHHbIE
MPEJICTAaBICHUS] O IPOUCXOXKICHUU U
sBomonuu CoJHIA U 3BE3]

58

Mueunsiit [Iyte — Hama ["anakTuka.
Ilonoxxenue n neuxxenne CoiHIa B
lNanaktuke. ['anaktrku. YEpHbIE TBIPHI
B JIpax TaJaKkTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydenue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

KontponbHas pabota «951€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B YIKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJI0BeKa

63

O6o0maromuii ypok. Pois u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa

64

O6o6maromuii ypok. Ponb
busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa




O6o06utaromuit ypok. Mecto
(hU3UIECKOI KapTUHBI MUPA B 00IIIEM

65 1
pSAy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTABICHUN O IPUPOAE

66 PesepBHbIil ypok. MarHutHoe mnoie. 1
DNeKTpOMarHuTHAS UHIYKIIHS
PezepBHbiil ypok. Ontuka. OCHOBBI

67 CTeUATBHON TeOpUH 1
OTHOCHUTEIILHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 DeMeHThl aCTPOHOMUU U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






