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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE NOJIOKEHUN M TpeOOBaHUU K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeIbHON Mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUMA TpenojiaBaHus yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHMu3alUsIX Poccuiickon denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarebHbIE NPOrPAMMBI.

Conmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEIMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenMeramu. B Hel
OTPENIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKU Ha 0Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cozepkaHue yueOHoro npeamera « Du3nkay 1o rojgaMm 00ydeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusndeckoir reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCQ, TOJIYYEHHS] HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOMCTBAMH U JPYTHX.
N3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYYHOM KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUNU MPHUMEHSATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJIHEHUU UMHU YYE€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €r0
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3eioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBIsiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢usukm  mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHMM, a Takxke 0O0CYXIEHUs
npo0sIeM palMoOHAILHOTO IPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUs (HU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCET0 3a CUET OpraHU3allud IKCIECPUMEHTATHHOU JCSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CHUCOK yUYEHUUYECKHUX
OpaKTHUECKUX PalboT. BrljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJIi KOHTPOJII U OIEHKH, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTesbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Qusuku. Ilpu »>TOoM obecneuyrBaeTCss OBJAJICHUE
0o0y4JalomMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, HCCIECIO0BaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIVIOKEHHBIX TUIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM M pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4M C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHITh N3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYS 3HAHUS U3
pa3HbIX pasnaesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MPOTEKaHUA (U3NUYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM IJI CHUTyallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEYeHHI0 ydeOHOTOo Tpoiecca 0a30BBbIA YPOBEHBb Kypca
¢$bu3KMKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabunHere (pu3MKM TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHUE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JleMoHCcTpanoHHOE  000pyaIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (PU3MKE KIIIOUEBBIX JEMOHCTpaIMil s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIIHUPHUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopatopHoe o0OOpymOBaHHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU 1IEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
$uznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (DU3MKU AL PAa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TECXHUKH U TEXHOJOTHH.

JlocTrxeHre ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero 0opa3oBaHus:



e MpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJICKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHsS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3jIUYHbIX 3a7ad4 C SBHO 3aJIaHHON
dbu3nyeckoil MoOAENbI0, 3aJady, MNOJApPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUECKO MOJIENH, aJIeKBAaTHOW YCIOBUSIM 3aJ1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM MPUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEPHpPETalud HH(pOpMAaIHH,
OTpeieNICHUs JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

e CO3JaHWE YCJIOBUU I PAa3BUTHsS YMEHUHN NPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xknacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPKXAHUME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOIBL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUeCKUX SIBIEHUN U mpoueccoB. HaydHble rumortesbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemetienre, CKOpPOCTb (CpPeoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUANIbHOW TOYKH, MX NPOCKIMHU HA OCH CHUCTEMbI KOOPAHUHAT.
Clio)keHue NnepemMenIeHUi U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre cBOOOHOIO MaJIeHuUS.

KpuBonuHeitHoe  aBvkeHue. JIBUKEHME  MaTepuajbHOM TOYKH IO
OKPY>KHOCTH C IOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopoctb. [lepuon n yactora obparnieHus. [leHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JB>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEPaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY INyTSIMHU, NPOMIACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyuammn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoii 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoapdunueHT tpenus.
Cuna cCOnpoTUBIIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKHue YCTPONMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MOAIINUITHUKHY,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpHpie W HENMOTCHIHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI Tel.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuUYeCKHE YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

W3y4yenne aOCOIIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipHast QU3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CPEIHEW KHWHETUYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeiipona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BelecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbeIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HICAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, IABJICHUS U TEMIEPATYPhl BO3/lyXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo Teminotel U padbota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOrO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KosnuecTBo TEIIOTh NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoM mpouecce. IlepBbili 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKH K H3olpolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT mnojae3HOoro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHnne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela Py TeIuionepeiaye.

OnpiT mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u konaeHcamus. Mcmapenne u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABJICHUS.

TBépnoe Teno. Kpucraminueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayu3aIus. Y AelibHas TerioTa miaBieHus. CyOaumarus.

YpaBHeHue TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU IOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTaoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tell. OJEKTpUUeCKUd 3apsn. JBa BHIa 2JIEKTPUUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM U TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onexrpuueckoe mnone. Hanpsk€HHOCTh snekTpuueckoro mnosd.  [lpuHumn



CYNEPIIO3ULNH INEKTPUUECKUX MOJIeH. JIMHUM HAnpsHKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cun  oamekrpoctatmueckoro  mosis.  [lorennman.  PasHocThb
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE MPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBrE HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUS MEXKAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 2neKTpOEMKOCTH KOHJIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia WM BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas ~ MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMepaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
OJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN IUO/, TaJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroenue 3nexTpoimsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoeHsa B 10 kjacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MAaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddysus, ocMoc,
TEII00OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEpPEAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

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



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

l'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIUITHUKH, HCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), JIBUIaTelb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAYKIMM. [IpuHmmMn cynepnosuuuu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI TIOCTOSSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Ammnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne AneKTpoOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. DJEKTPOJBHXKYILAsi Cujla HWHIYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUJla HHAYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb.  SIBIIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAsA  CHUia
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTBHI, DJIEKTPOIABUraTENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS T1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUX MAarHUTHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBieHune AIIeKTPOMAarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konedanus. [lepuon, yactora, amrmummryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AJIIEKTPOMAarHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJI€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennpiii  TOK. CHUHYCOHMIAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE NEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTIUHU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, TEHEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmonenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAIPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocnenoBaTeNbHOM COCOMHEHMM PE3UCTOPA, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopeinb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKAa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckne BOJIHBI, YycioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHME, MPEIOMIIEHHUE, MOJSpU3auus, AUudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJieOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
pesoMIICHUE, OJSIpU3alns, AUPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacCIpOCTpAHEHUE CBETAa B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus cBeta. CiioxxHbIi cocTaB O6enoro cBeta. LBer.

Cobuparonie u pacceuBaromne JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTUYecKas cuiia TOHKOW JiMH3bL. [locTpoeHune un3oOpaxeHui B
coOMpaloIIMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JaBAEMOE JIMH30MU.

[Ipenesbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKONO CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OITHKA, TUPPAKIMOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE paACHpPOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TostHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHUI B JTMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

HaGmronenune natepdepeHnm cBera.

Hab6mronenue nudpaxium ceera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi



M3mepeHne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HabGmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crieIUAJIBHO TEOPHH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprusi U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBIL.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue ODiuiHITeiHA 111 doTodddexra. «KpacHas rpanuiay
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIECMEHT,
dboToaTYMK, COoJIHEYHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u mnorsonmieHue
(GOTOHOB MpU MEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Ty aJlu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hab6mronenue nmuaeitdaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocTaBa
paauoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHnHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
SnepHplie peakuuu. [leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIZICPHOM SHEPrEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
@dyH1laMeHTallbHbIE B3auMOJIeHcTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro nHeba. Co3Be3amsi, sSpKHue 3BE3IbI, TUIAHETHI, WX BHUINMOC
JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCThb. Mcrtounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3BE€311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3BOtonMK CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLIA B
[Nanaktrke. Tunsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaAX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muranet, Mieunoro I1ytu.

O0o0marmnee NOBTOpPeHUE

Ponr ¢usmku wu acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUHM B COBPEMEHHOMN HAay4YHOW KapTHHE MUpPa, pojb (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYeCcKoi KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemIEeHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DBJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeereHue MIONIaaAH IITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupoje, KonebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJICKTPOIEpeNady, TIEHEpPaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€Yb, pajap, pPaJluONPUEMHHUK, TEJIECBU30D,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nMka» Ha YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHIEUUTH JOCTHXKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «OU3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE PEUICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHUE YCTOWYUBOTO Oy TyIIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCylero (pu3ndyeckoil HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3inyHbIM cdepaMm MpodheccroHaNbHON esATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UEIU JEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalr3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI IESITEILHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMHU U METOIAMHU
(bu3nYeCcKo HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETalluy, MPeoOpa30oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPELIeHHs, HAaXOAMTb apryMEHThI JJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MNPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC IOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIJIETh HABBIKAMM TOJy4YeHUs HHPOpManuu (U3MUECKOTo COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IIOUCK, aHaJu3,
CUCTEMATHU3alMI0 W HHTEPHIpEeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (opM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJOTHI B PELICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAst ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKATHBHBbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypokKax (U3MKKM HU BO BHE-YPOUHOM
NESITEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrupenenartb poid ¢ y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH paboThI;

OLICHUBATh KAauyeCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3WIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIMsIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YueOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JACSITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacUYETHBIX M KaueCTBEHHBIX
3a/1a4, MJ1aH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0O0JIacCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HAaBBIKAMU  [IO3HABATEIbHOM  peQieKCMM  Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM;



UCTIOIB30BaTh MPUEMBI peQIIEKCUU IJISi OLICHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peleHYS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHS IO WX
CHIDKEHUIO;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYI'MX I[IpH aHajlu3e pe3yJbTaToB
NeSITeTLHOCTH,

IPUHUMATH Ce0sl, TOHUMAs CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTBl JPYT'MX I[IpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce mocTKEHUST TMYHOCTHBIX PE3yIbTATOB OCBOCHHS IMPOTPAMMBI
no (Qusuke anIs YpPOBHS CpeAHero ooOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILIEHCTBYETCS HIMOIMOHAIbHBIN MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;,

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K IOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIEeWCTBOBAaTb HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIICCTBICHHHA OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U pa3periaTh KOHPIUKTHL.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YUAIONUXCST YMECHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pPoOJb U MECTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEJIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANICKTPUUYECKUH 3apsil IPU pellieHnH PU3NUECKUX 3a/1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEILIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JIBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HAarpeBaHUU (OXJIAKICHHUH ), TEIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALNS, KUIICHUE,
BJIAKHOCTb BO3/1yXa, MOBBIICHUE JABJIICHUA T'a3a MIPU €TI0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAy NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTMCHIBATh MEXAHWUYECKOE MIBIDKCHHE, WCIONL3YS (PU3NYECKUE BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICIT HMCIOJIb3YeMbIX BEIMYMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONINE TAaHHYIO (U3UYECCKYIO BEIHMYHMHY C IPYTUMU
BEJIMYNHAMM;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yad (U3MUYECKUE BEIMYMHBI: JABJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsi DHEPrUsl XaOTUUECKOIrO JBUKECHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, paboTa rasa,
KOd(PhUIIMEHT TMOJIe3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEIUYHH, HX
0003HAYEHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIHUNHAM;

OIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIHAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHHS W CIWHHIIBI, YKa3biBaTh (YOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYHHY C APYTHMH BEIMYUHAMU,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UUECKUE
3aKOHBI Y TIPUHLMIIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUST MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CHWJI, MPHUHLWII PABHOINPABUS WHEPLUAIBHBIX CUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUXKEHHUS MOJICKYJI C
aOCOJIFOTHOUM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnvuyarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAIIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKHU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUST (M3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTH PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTA (DU3WYECKUX BEIUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BHIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOroAaTh MpaBmia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATEIbCKOM W MPOSKTHOM
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MO/IeNbIO,
UCTIONB3YS (hU3MUecKHne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PAaCCYXJACHHA C OMOpONM Ha HM3yUeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIb30BAaTh  TPU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
¥ TIPEJICTaBJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHPOpPMAIINH, TTOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyIo HH()OPMAIIUIO;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;,

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs1 obecrieueHrss 6€30MacHOCTH MPU O0palleHuu ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJIHEHUEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh pPabOTy TPYIIlbl, PaLUOHAIBHO paCHpEAeNiATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBAaTHO OLEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHUpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(bu3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUSI W3YyYEHHBIX (U3UUYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PUIUIECKUX
3ajad4;

pacro3HaBaTh (pU3MUECKHe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN Y KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JIBIKYIIMHCS 3apsl, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, MNPSIMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTpPaXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJApU3ALMS  CBETa, AUCIEPCHUs CBETa,
dboTtoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazoaKTUBHOCT;

ONUCHIBATh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOrO Mojsi, cuia Awmmepa, cuia JlopeHua, HHIYKTUBHOCTD
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJI€i, MepuoJl U YacToTa
Koje0aHuN B KoJeOaTenbHOM KOHTYpe, 3apsii M Cuja TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKas CHJIa JIMH3bI, NPU ONMMCAHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EJIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPIUsl CBA3H
aTOMHBIX sJep, MPH OINHUCAHUU TPABWIBHO TPAKTOBAaTh (DM3HUECKUN CMBICI
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAYCHUS M EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAIIM3UPOBaATh (PU3UUECKHE MPOILECCHl U SBICHUS, UCIONB3Ys (DU3MUecKue
3aKOHBI ¥ MPUHIUTEL 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U MapajlieIbHOTO
COCIMHEHUS] TPOBOJHUKOB, 3aKoH JIkoyns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeiHa 11 (oTorddekra,
3aKOH COXpaHEHWsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHCHUS
AIIEKTPUIECKOTO 3apsia, 3aKOH COXpPAaHEHHs MacCOBOTO 4YHCIa, MOCTynaThl bopa,
3aKOH paJIMOAKTUBHOTO pacmaja, pu 3TOM pa3inydaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (IpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIpE/ICIIATH HAIIPaBJICHNE BEKTOPa MHAYKIIUA MarHUTHOTO TIOJISI TIPOBOIHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MO€ ILJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHHUU: TMPH STOM
dbopmynupoBaTh TmpobiieMy/3agadyy M = THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEPEHUS (DU3MUECKUX BEIUYUH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh M3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYCHHONW 3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUIC TaOIHI] U
rpaduKoB, AeIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHHUS,

coOmro1aTh mpaBmiIa 0€30MacHOTO TPY/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIeNbIO,
UCTIONB3YS (hPHU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe N7l €€ pEelICHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJIy4YEHHOTO 3HAaUY€HUs (PU3HUUECKON BEITUYUHBL;

peliaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWHM  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUU
U MPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMALINH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUSA WX 0€30MacCHOI0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH MPUMEPHI BKJIaJIa POCCUIICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU KU3HU
JU1s obecnieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHmne C BBHIMNOJIHEHUEM pAa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIlbl, PaLUOHAIBHO pACHPEACNiATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM ITPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/m P Kontpoabnbie  IIpakTnueckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
Bbubnuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia 7 0 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 0 1 bubanorexka [HOK
’ TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 0 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bubanorexka [JOK

®da3oBbI€ MEPEXOIBI

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




Hroro no pazneny

24

Paznea 4. JIEKTPOJIUHAMUKA

bubmuorexa [JOK
4.1 DICKTpOCTATHKA 1 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 3N1eKTpUYeCKHil TOK. TOKH B 1 bubmmoreka [JOK
’ Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
’ WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKkHe 1 AIEKTPOMAarHuTHBIE 9 0 1 bubanorexa [HOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 | 0 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bubnuoreka [JOK
2.3 Onriia 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OcHOBBI crielIUaIbHON TEOPUHN 4 ] 0 bubmmoreka [JOK
’ OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DNeMEeHThI KBAHTOBOW ONTUKU 6 0 0 hitps//m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 0 0 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061maroiiiee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE

Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue

n/n Bceero H3yYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl
Puznka — Hayka o pUpoJIe.
1 Hayunsie MeT(})’K bl HOEH;)HI/TH 1 0 0 bubmorexa HOK
e 8 04.09.2023 = https://m.edsoo.ru/ff0c32e2

OKPY’KaIOILIEr0 MHUPA.
Ponw u mecTo pusuku B

) (hopMUPOBAHUHN COBPEMEHHOU | 0 0 bubanorexka [HOK
Hay4YHOU KapTHHBI MUD, B 04.09.2023 | https://m.edsoo.ru/ff0c3508
MPAKTUYECKOU JESATEIbHOCTH JIFOACH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO | 0 0 bubmuorexa [JOK
nerkeHus. [lepemenienue. CKOpocCTs. 11.09.2023  https://m.edsoo.ru/ff0c3620
VYckopenue.

4 PaBHOMEpHOE NpsAMONIMHENHOE | 0 0 bubmmoreka [IOK
TIIBUKCHUE. 11.09.2023  https://m.edsoo.ru/ff0c372¢
PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE

5 BrkeHne. CBOOOIHOE MajieHue 1 0 0 bubmmorexa [OK
8 ' A A ' 18.09.2023 = https://m.edsoo.ru/ff0c39cc
YckopeHnue cBOOOHOTO TaACHHUS
KpuBonunerinoe 1BUXEHHUE.

6 JIBr>KeHre MaTepuaibHOM TOYKH 10 1 0 0 bubmmorexa [TOK

P 18.09.2023 = https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

. KonTponbHas pabota no teme | | 0 bubmmoreka [JOK

"KunemaTtuka mMatepruaabHON TOUKH." 25.09.2023 | https://m.edsoo.ru/ff0c33e6




[TpunHiun oTHOCUTENBHOCTH ["anumes.

8 HNueprmanbHble CUCTEMBI OTCUETA. bubnnorexa LIOK
N 25.09.2023 | https://m.edsoo.ru/ff0c3be8
IIepBsiit 3akoH HproToHa
Macca tena. Cuna. [Ipunnun
Cynepno3uiuu cui. Bropoit 3akox
9 HyLIOIT)OHa ;[LJII;I MaTepHanEHoﬁ TOYKHU. buGnnorexa LIOK
N 02.10.2023  https://m.edsoo.ru/ff0c3be8
Tpetnii 3akoH HeroToHa 1151
MaTepuaIbHbIX TOYEK.
3akoH BceMUpHOTO Tsarotenus. Cuma
10 TsKecTd. IlepBasg kocMudeckas bubmmorexa HOK
02.10.2023 ' https://m.edsoo.ru/ff0c3d00
CKOPOCTb
1 Cuna ynpyroctu. 3akoH ['yka. Bec bubanorexka [HOK
Tena 09.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduumeHt tpenus.
12 Cuna cgnpomBnel?qu)l :pn ,I[BI/I}P;(GHI/II/I bubmmorexa [TOK
09.10.2023  https://m.edsoo.ru/ff0c3{76
Tena B XKUAKOCTU WJIM ra3e
JlaGopatopHnas pabora "H3yueHue
13 JBUKEHUS TeJa IO OKPYKHOCTH O[] bubmmoreka [JOK
JEWCTBUEM CHJI YIIPYTOCTH U 16.10.2023  https://m.edsoo.ru/ff0c3be8
TSOKECTH. "
IlocTynarenbHOE U BpalaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TEa. bubmmoreka [JOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus 16.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEJIa
NMnynsc MmaTepuabHOM TOYKH,
15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 23.10.2023 = https://m.edsoo.ru/ff0c43d6

HUMITyJIbCA. PeaktuBHOEC JABUXKCHUC




16

PaGota 1 MOIITHOCTH CHITBL.
Kunernueckas sneprus
MarepuaibHOW Touku. Teopema 00
M3MEHEHUU KUHETUYEeCKOW SHEPTUU

23.10.2023

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IloTenumanpHas SHEPTHUsL.
IToTeHumanpHas 3HEPIUsl yIpyro
nehOpMUPOBAHHON TTPYKUHBI.
[TorenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

06.11.2023

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUUYECKON SHEPIUU CUCTEMBI Tell.
3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUU

06.11.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue CBsi3u pabOThI CHIIBI C
HU3MCHEHHEM MEXaHUYECKOW SHEPrUU
Tella Ha MPUMEPE PaCTIKCHHUS
PE3MHOBOTO KIyTay

13.11.2023

20

KonrponsHas pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

13.11.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

20.11.2023

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

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU

20.11.2023




U TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BeulectBa. [locTostHHas ABoraapo

27.11.2023

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp
Henscus

27.11.2023

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

04.12.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa
CpPEIHEU KUHETUYECKON SJHEPTUun
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

04.12.2023

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

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

11.12.2023

28

JlabopaTopHnas pabora
«MccrenoBanue 3aBHCUMOCTH MEXKITY
napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a

11.12.2023

29

N3onporiecchl B ueaabHOM rase u ux
rpadguveckoe mpeacTaBIeHNe

18.12.2023

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrtpenuss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0nI €€ n3MmeHenus. KoanuectBo
TEIUIOTHI U padoTa. BHyTpeHHSS
SHEPTHUs OJJHOATOMHOTO HJICATEHOTO
rasa

18.12.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buns! Teruonepenaun

25.12.2023

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36




VY nenbpHas TEINIOEMKOCTE BEIIECTBA.
KonnuecTBo TENI0THI MpU

Bbu6nmuoreka [JOK

32
Teronepenaye. AnunabaTHbIN 25.12.2023 | https://m.edsoo.ru/ff0c5¢36
poriecc
1 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 bubmumoreka [IOK
MIPUMEHEHUE K U30IPOLIECCAM 15.01.2024  https://m.edsoo.ru/ff0c5efc
HeobOpatumocTth nporieccoB B
34 npupoje. Bropoii 3akoH bubmorexa HOK
PHPOZE. p 15.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun nevicreus u KII/ TenmoBoi Bbu6nmuoreka [JOK
MAaIlITHBI 22.01.2024 @ https://m.edsoo.ru/ff0c600a
K KI1
36 Huxn Kapno u ero KITJ 2 01.2024
37 DKOJOTHYECKHE MPOOTEMbI
TEIUIOPHEPTETUKHU 29.01.2024
18 Ob6o6matomuit ypok «MomnekynsipHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI 29.01.2024 | https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
39 «Monekynspras pusuka. OCHOBBI bubmorexa HOK
yp ' 05.02.2024  https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bubnuoreka [IOK
Hcnapenue u kunenue 05.02.2024  https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAs M OTHOCUTEIbHAS
41 BIAXXHOCTH BO3ayxa. HacwImeHHbIN bubmmorera [IOK
A% - 12.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
42 amop(dHbIe TeTa. AHU3OTPOIHS bubmorexa [TOK
p ’ P 12.02.2024 | https://m.edsoo.ru/ff0c6510

CBOMCTB KpHUCTaILIOB. Kuakue




kpuctaabsl. CoBpeMEHHbIE
MaTepHabl

IInaBnenne u KpucTallin3anus.

bu6mmoreka [IOK

43 Vv .
ACHBHAI TCIIOTA TITABACHIA 19.02.2024 = https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44 \% o
DABHEIHE TEIIOBOTo bajarca 19.02.2024  https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Teil. DICKTPUUECKUI
45 3apsa. [JABa Buaa slIeKTpHUUECKUX bubmorexa [IOK
AL A P 26.02.2024 @ https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI I[0130 HI/?KI/I 3aK(I:H COXpaHCHUS Bubmorexa IIOK
YPOBOA ' p 26.02.2024  https://m.edsoo.ru/ff0c6bee
ANEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3I€KTPUIECKUI Bubmoreka LOK
‘ ’ P 04.03.2024 @ https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3uimu bubanorexa [HOK
AJIEKTPUYECKUX MOoJer. JInnnn 04.03.2024 = https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cwit anekTpocTaTHaecKkoro
49 nonad. ITorennuan. PasHocTh Bu6morexa LOK
i . 11.03.2024  https://m.edsoo.ru/ff0c6100
IOTEHIAATIOB
[TpOBOIHUKY U OUIIEKTPUKU B
50 3J'IpeKT I(ZCTaTI/I‘IeI([JKOM HOIJ)'IC Bubmiorexa IIOK
P ] 11.03.2024 @ https://m.edsoo.ru/ff0c7018
JlunnexTpudeckast IpOHUIIAEMOCTh
N bubmuorexa [JOK
51 S . K
JICKTPOCMEKOCTD. ROHACHCATOP 18.03.2024 = https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSyKEeHHOTO
KoHJieHcaTopa. JlabopaTopHas pabota
"H3MepeHune 3MeKTpOEeMKOCTH
KoHAeHcaTopa"

18.03.2024

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
arnmapara, CTpyHHOro npuHTEpa.
DJIEKTpOCTaTUYECKAas 3alIUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

25.03.2024

54

DNEKTPUUECKUHN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma 11t
ydacTka Lenu

25.03.2024

55

[TocnemoBarenbHOE, APATIICIBHOE,
CMEIIIaHHOE COEIMHEHNE
MIPOBOTHHKOB.

08.04.2024

56

Jlaboparopuas pabota «3yueHue
CMEIIAHHOTO COCTUHCHHUSI
PE3HCTOPOBY

08.04.2024

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

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

15.04.2024

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

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3aMbIKaHUE.

15.04.2024

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

59

JlaGopatopunas pabora "HU3mepenue
OJIC ucTOYHHMKA TOKA B €TO
BHYTPEHHETO CONPOTUBIICHUE"

22.04.2024




DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METAJLIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT

60 TemnepaTypbl. CBEpXIIPOBOAUMOCTb. 22.04.2024
DJIEKTPUYECKUI TOK B BAKyyMe.

CBoiicTBa 2JIEKTPOHHBIX MTyYKOB.
[TonynpoBOIHUKH, UX COOCTBEHHAS U

61 MIpUMECHas MPOBOAUMOCTh. CBOMCTBA bubmmoreka [JOK
p—n-niepexona. 29.04.2024 | https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DIEKTPUUECKUN TOK B paCTBOpPAX H

2 pacruiaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 29.04.2024 = https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. 06.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE bubmmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH 06.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok bubanorexka [HOK
«INEKTPOIUHAMUKAY 13.05.2024 | https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «9nektpocraruka. [locTosTHHBIN bubnnorexa [HOK
3JIEKTpUYECKU TOK. TOKH B 13.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Oo6o0maromuii ypok mo temam 10 bu6mmoreka [IOK




KJ1acca 20.05.2024  https://m.edsoo.ru/ff0c8c56
68 O6o0maromuii ypok mo temam 10 1 bubanorexka [HOK
KJIacca 20.05.2024  https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcebl

[TocTosiHHBIE MAarHUTBI U UX
B3auMoOcicTBHE. MarHuTHOE IIO0JIE.
BexTop MarHuTHOM MHIAYKLIHH.

1 .HI/IHI/II/II) MarHUTHOM WH, Z[yK HI/II/I 1 0 0 Bubmmorexa [IOK

AR 06.09.2023  https://m.edsoo.ru/ff0c9778

MarsuTHO IPOBOJHUKA C TOKOM.
OmneIT Opcrena. Bzanmoneiicrsue
MIPOBOJAHHUKOB C TOKOM.

) JlaGopatopnas pabora «3yueHue 1 0 ] bu6nuorexa [IOK
MAarHUTHOTO IT0JI KaTYIIKU C TOKOM) 06.09.2023  https://m.edsoo.ru/ff0c98fe

3 JlelicTBME€ MarHUTHOTO TOJIS HA | 0 0 bubmuoreka [IOK
MIPOBOJHUK ¢ TOKOM. Crita Ammepa. 13.09.2023 = https://m.edsoo.ru/ff0c9acO
Jlaboparopnas pabota

4 "UccnenoBanue JeHCTBUS | 0 | bubmunoreka LIOK
MOCTOSSHHOTO MarHMWTa Ha paMKy C 13.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM"
JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. 1 0 0 bubmuotexa [JOK
Cuna Jlopennia. Pabota cumbl 20.09.2023 = https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAYKIUs. [loTok
BEKTOpa MarHUTHOU uHayKuuu. 3/1C

6 . 1 0 0
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM 20.09.2023

nnaykiuu dapanes




Jlaboparopnas pabota
«MccnenoBanue sBICHUSI
ANIEKTPOMATHUTHOM WHITYKIIUN

27.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYLIKH
C TOKOM. DJIEKTPOMAarHuTHOE MOJie

27.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs I1eYb

04.10.2023

10

O6o06maromuit ypok «MarautHoe
II0JIC. QHCKTpOMaFHI/ITHaH WHIAYKOUS»

04.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsHuTHoe Mno’e.
DNeKTPOMarHuTHAsE WHIYKIIHS

11.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebaHus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpaiienue 3aepruu

11.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH
Mepro/ia MaJbIX KojieOaHmii rpy3a Ha
HUTH OT JUTMHBI HUTHA U MacChl TPYy3a»

18.10.2023

14

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KoJieOaHNs B
U/ICTFHOM K0J1e0aTeIbHOM KOHTYpE.

18.10.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820




Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHMTHbIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akon
COXpaHEHMs SHEPTUU B UJCATbHOM
Kosie0aTeIbHOM KOHTYpe

25.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarnmx
KoJieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHue Konedbauus. Pe3onanc.
BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoJIe0aHus

25.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MNEPpCMCHHOTO TOKaA. AMHJII/ITyI[HOG n
JIEACTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HaIPsOKEHUS

08.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u nmoTpedaeHue
JJIEKTPUYECKON SHEPTUU

08.11.2023

19

Y CTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenady

15.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MMOBCEAHEBHON
KU3HU

15.11.2023

21

MexaHnueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuos.

22.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccas54




CxopocTh pacnpocTpaHEHUs U JJIMHA
BOJIHBL [lonepevnblie U poI0JIbHBIC
BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

but6mmoreka [IOK

22 3ByKa. Beicora Tona. TemOp 3ByKa 22.11.2023 | https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBoKcTBa U ckopocTh. [lIkana bubmorexa OK

29.11.2023 | https://m.edsoo.ru/ff0ccfe0

ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacts 29.11.2023
cBs3u. Pagnosiokanus

’5 Konrponsnas pabdora «Konebanus u Bbu6muotexa [JOK
BOJIHBI» 06.12.2023 = https://m.edsoo.ru/ff0cc618
IIpssMONMHENHOE PaCIIPOCTPAHEHUE
CBETA B OJTHOPOJHOM Cpee.

26 ToueuHblil HICTOYHUK cBeTa. JIyu bubmmoreka [JOK
cBera. OTpaxkeHue cBeTa. 3aKOHbI 06.12.2023  https://m.edsoo.ru/ff0cd350
oTpaxkeHus csera. [loctpoenue
M300paXeHUI B IMJIOCKOM 3€pKaJe.
IIpenomnenue ceera. I[lonHoe

7 BHYTpEHHee oTpakeHue. IIpenenbHblil Bbu6muotexa [JOK
YTOJI IOJIHOI'O BHYTPEHHETO 13.12.2023  https://m.edsoo.ru/ff0cd7f6
OTpaKEeHHUS

)% JlaGopatopnas pabora «M3mepenue bu6nuorexa [IOK
[OKa3aTelisi IPEJOMIICHUS CTEKJIa 13.12.2023  https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHuil B

29 nuH3e. Popmysia TOHKOM JIMH3HI. bubmorexa OK

20.12.2023  https://m.edsoo.ru/ff0cddle

VBenu4yeHne JTNH3EI




Jlaboparopnas pabota

30 N i
« ccneILOBaIiHe CBOICTB 20.12.2023
M300pakKeHUH B JIMH3AX)
31 Hucnepcus ceeta. ClI0KHBIN COCTaB bubnuorexa [IOK
Ocnoro ceera. LIBer. 27.12.2023 | https://m.edsoo.ru/ff0cd4e0
1 Jlaboparopnas padora «HaGmronenue
JMCTIEPCHU CBETA 27.12.2023
1 Wnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknunonHas pemeTka 17.01.2024  https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera 17.01.2024  https://m.edsoo.ru/ff0cf02e
OnTruyeckne MpuOOPHI M YCTPOKUCTBA
35 0
U yCJIOBHSI UX O€30MacHOTO 24.01.2004
MIPUMECHCHHUS
['paHuIBl TPUMEHUMOCTH
16 KJIaccnueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIEIMAIbHON TEOPHUH 24.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameaJIeHHe BpEMEHH U COKpalleHUe bubmmorexa LIOK
A P patl 31.01.2024  https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PETSITHBUCTCKOM
38 yacTUIbl. CBSA3b MACChl C SHEPrUei 1 bubmorexa [IOK
HEL P 31.01.2024  https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOs
Konrponsnas padora «OnTHKa.
39 OcHOBBI crielIUaNIbHON TEOPUHN Bubmmorexa [IOK
B P 07.02.2024  https://m.edsoo.ru/ff0ctf6f0
OTHOCHUTEIbHOCTH
40 ®otonsl. Dopmyna [1nanka. Dueprus bubmuoteka [JOK




U UMITYJIbC ()OTOHA 07.02.2024  https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAaHNE Eub 1OK
HOIHOTEKA
4l porospexra. Omrrnr A. T 14.02.2024  https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa nq;)lq)(i)OToati);eKTa bubmorexa OK
g ’ 14.02.2024 = https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» ¢potodaddekxra
Hapnenne cBeta. OnwiTel 1. H.
43 JlebeneBa. XvMHYECKOE NEHCTBHUE bubmorexa LIOK
ACBa. A 21.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
44 MPaKTUYECKOE IPUMEHEHHUE:
¢dhoTodeMeHT, (OTOIATUHK, 21.02.2024
CoJIHEUHas OaTapesi, CBETOIUO]T
45 Pemenue 3agad mo reme «JIE€MEHTBI bubnuotexa [JOK
KBAaHTOBOU OIITUKU 28.02.2024  https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa OK
POHOPA P t 28.02.2024  https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bubmunoreka LIOK
47 Hoctynarsi bopa 06.03.2024 | https://m.edsoo.ru/ff0dOafa
W3ny4enue u noriomeHue GoToHoB
43 IIpU NIEPEXO/IE aTOMA C OJTHOTO bubmuotexa [JOK
YPOBHS dHEPTrUM Ha Apyroil. Bumbl 06.03.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnHoBbIe cBoiicTBa yacTull. BoiaHEI
49 e bpoiinst. KopoyckymnsapHo bubmmorexa [IOK
Aie bp - NOPIYCKY AP 13.03.2024  https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM yanu3M. CrloHTaHHOE U




BBIHY>KACHHOC U3JTYUCHUC

50

OTKpBITHE paTHOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa pPaJMOAKTUBHOTO U3TyYEHUS

13.03.2024

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

51

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpTraHU3MBI

20.03.2024

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

20.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiempl, TEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

27.03.2024

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HaOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

27.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3Besnus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BHIAMOE
nekeHue. ColnHeuHas CUcTeMa

03.04.2024

56

Comnnaue. CoHeuHast aKTUBHOCTD.
Uctounuk sHeprun CosiHIa v 3BE311

03.04.2024




57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHBIE
MPEJICTAaBICHUS O POUCXOXKICHUU U
sBomtonuu CoJiHIA U 3BE3]

10.04.2024

58

Muneunsiit [1yte — Hama ["anmakTuka.
ITonoxxenue n neuxenne CoiHIla B
lanaktuke. ['anaktuku. YepHbie
IBIPBI B SIJpax TajJakTUK

10.04.2024

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

17.04.2024

60

Hepemennsie mpoOiieMbl aCTPOHOMUHT

17.04.2024

61

KontponbHas padoTa «2IeMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

24.04.2024

62

Oo6o06maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIoBeKa

24.04.2024

63

Oo6o0maromuii ypok. Pois u mecto
(U3UKHA U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

08.05.2024

64

O6o06utaromuit ypok. Posipb
(hU3UIECKOI TEOpUH B
(bopMHpPOBaHUY TIPEICTABICHUH O

08.05.2024




¢duznveckoil kKapTUHEe MUpa

65

Oo6o06maromuii ypok. Mecto
¢du3nvecKoil KapTUHBI MUpa B 001IEM
PS1y COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IIPEJCTABICHUNA O IPUPOJIE

15.05.2024

66

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DNeKTpOMarHuTHas UHAYKLINS

15.05.2024

67

PezepBubiii ypok. Ontuka. OCHOBBI
CIIEIMAIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

22.05.2024

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMEHTHl aCTPOHOMUU U
acTpodu3uku

22.05.2024

bubmunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., bByxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 xrace/ Msxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61iecTBo «M3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/teachers/migration

https://m.edsoo.ru/ff0d1784
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