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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3yJsibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETIIIUMA TpenojiaBaHusi yuyeOoHoro npeamera «Dusmnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alUsIX Poccuiickoi Oenepannu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

ConmepxaHnue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3AlUUA MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenaMeramu. B Hel
OTPENIEISAIOTCS OCHOBHBIE 11€JIM M3y4YeHUs (DU3UKU HA YPOBHE CpPEIHEro oOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUU 00 okpyxatromiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINMA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busngeckoir reorpadmeir u actpoHommel. Vcmonp30oBaHWE W AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCQ, TMOJIYYEHHS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUNA MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPU BHIOJIHEHUU UMU YYE€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢Gu3uku [J1s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
ITOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B CcOOTBETCTBUM ¢ HeEW MaTepuan Kypca (QuU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MTPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcss NOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (Pu3uueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOpHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WMKH peallu3yeTcsl MPEexe
BCETO 3a CUET OpraHU3allid IKCICPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOMIUH CHUCOK yUYEHUUYECKHUX
IpakTHUECKUX paldoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIISETCS YYaCTHHUKaAMU
00pa3oBaTeNbHOrO Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »3ToM obecneuynBaeTcss OBJAJICHUE
00y4JalomUMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIEIO0BaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipu »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4H C SBHO
3aJJaHHON (PU3NUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0oOBsICHEHHE TMpPOTEeKaHUsA (U3NUYECKUX SBICHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONEIHM IJIi CHUTyallld MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBIi YpOBEHBb Kypca
¢$bu3MKN Ha YPOBHE CpeHero 001ero o0pa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKK TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemoHCcTpanmoHHOE  000OpynoBaHWe (QOpPMHUpPYETCST B COOTBETCTBHUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JIEMOHCTpaIMil s
UCCIICIOBAHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OSMIUPHUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o0OOpymOBaHHWE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUi.

OCHOBHBIMU LENISIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAHHEM
buznyeCKnX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJI PAa3BUTHS IPYTUX
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX Iele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPEHETO 00IIero 0opa3oBaHus:



e MpHOOpEeTEeHHWE  CHUCTEMBl  3HaAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJAUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3nanue GU3NUeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(pOpMaIHH,
onpeaeeHus: JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUIA PA3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEro 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 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJacT BBIOOP
npoBeleHusl J1ab0opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJEPXKXAHHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPY’KAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HaydHble rUmorTessl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u mecto ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI
MHPA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUAIBHOW TOYKHM, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NYyTH H© NEPEMEIICHUS
MAaTEPUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  aBrmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH  TIO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAs
ckopocTs. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MEPEIavn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBH>KCHUS.

[Tpeobpa3zoBanne ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenue aBuxkeHusi Tena, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasiienue ckopoCcTH 1pu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IyTAMH, MNPOWUJICHHBIMUA TEIOM 3a
MIOCJICIOBATEIBHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. IlepBeiii  3akon  HprotoHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtArorenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckosibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U criia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIECHUS MPU IBUKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TET.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CUJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Bubl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



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

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpHpie W HENMOTCHIHAIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C MU3MEHEHUEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3y4yenne aOCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipHasi QU3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJENW 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.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHAas TemIieparypa Kak mepa
CpeIHEe KHHETHYECKOW BSHEpPruM TEIUIOBOrOo ABMXKEHUs dactul rasa. Illkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTpOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJT OPTaHUYECKUX COEINHEHUN.

OneIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OneITHI, JTIOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

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

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buabl  Temuonepeaayu:
TEILUIONPOBOJAHOCTb, KOHBEKIMS, U3JIydeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonuuecTBO TEMI0THI IpH TEIIONEepeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKH K H3oImpolieccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBbIX MamuHaxX. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



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

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3meHeHnne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuioneperaye.

OnplT 1mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxkcnepumenm, rabopamophvie pabomoi

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u konaeHcamus. Mcmapenne u kurenune. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelllleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuainbl. [lnmaBienue u
KpUcTayu3aIus. Y AelibHast TerioTa miaBieHus. CyOaumarus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmronenue HarpeBanusi v MIaBJIEHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3YyXa.

Paznen 4. JaekrpoanHamuka
Tema 1. Inekmpocmamuka
DnekTpusalus Teld. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsi.
Onektpuyeckoe rmosne. Hanpssk€HHOCTh  aAnekTpuueckoro moisid. [IpuHnun



CYNEPIO3HULNH IIEKTPUUECKUX MOJIeH. JIMHUKM HAanpspKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
noTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TJIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHuyeckue yCTpoHCTBa M TNPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUUECKas 3alllUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHYecKas 3aluTa.

JIMDIIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 2neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunwvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PabGora osnexTpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila U BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHMKA TOKA.
3akoH Oma 71 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIepaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HANIPSKEHUS.

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

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3yyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HaOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEIIOBOE PaBHOBECHUE),
IEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIUITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUTaTeilb BHYTPEHHEIrO
Cropanusi, mapoBas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTEbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pasznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmuMn cynepnosunun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. PaGora cubl Jlopenua.

SIBneHne AneKTpoMarHuTHOM HMHAYKIuU. [IOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs CUjJa HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOM
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe rmose. OJEKTPOIBHXKYIIAs CUJla HHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHUTHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUKYIIEH CUIIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTAa HAa PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konedanus. [lepuon, yactora, ammumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MaTreMaTU4YECKUA MASTHUK. YPAaBHEHHE TaPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMIAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPI MU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).



HabGmonenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BIHY X ICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COSOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 6OJIHbL

Mexanudeckue BOJIHBI, YyCIOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJIOJIBHBIE BOJIHBI.
NnTepdepenius u quppakuuss MEXaHHYECKUX BOJIH.

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

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHE, NMOJsIpU3alus, Audpakuus,
uHTepepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOA0JIbHBIX BOJH.

KoneOmnromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus 1 IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepennmn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOU PE30HAHC.

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



HccnenoBanre  CBOMCTB ~ BJEKTPOMATrHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, MTOSpU3anus, Tudpakius, “HTepdepeHITs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenne n3o0OpakeHui B
IIJIOCKOM 3€pKaje.

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

Hucnepcus ceeta. ClioxxHbIi cocTaB O6enoro ceera. LBer.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTostHuE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpaxeHuid B
coOMpaloIIMX U PaccerBaOIIMX JIMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmust cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TP  TMAaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyma,
doToanmapar, TPOCKIIMOHHBIA aImapaT, MUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmonenune natepdepeHnm cBera.

Hab6mronenue nudpaxium ceera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckui sxkcnepumenm, 1abopamophvie pabomoi



N3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTHMH3AX.
HabGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIUAJIBLHON TEOPHMH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

OHEeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DiuiHiTeiHa 11 doTodddexra. «KpacHas rpanuiia»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPEKTa.

Ceeroauog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnrogenue IMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3iMydeHus. CBoiictBa anb(a-, Oera-, ramMMma-H3ITy4CHHS.
BiisiHne paguoakTUBHOCTH Ha )KMBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHnHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
OHeprus CBSA3M HYKJIOHOB B sifpe. SAaepubie cuibl. JledekT macchl siapa.
Snepnpie peakuuu. [leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIEPHOM SHEPreTUKU. DKOJIOTMUYECKHUE ACIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3auMOieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6om0a.
Llemoncmpayuu
Cu€TUMK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrtounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIABHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nBuxenue CoJyiHLIA B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AApaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muranet, Mieunoro Ilytu.

O0o0marmnee NOBTOpPeHUE

Ponsr ¢usmkn w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOH cepax NesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUHM B COBPEMEHHOMN HAay4YHOW KapTHHE MUpPa, pojib (GU3NYECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pEUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
POU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SIBICHUS B JKUBOW Mpupojne, KonebaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYI,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS I€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOTO Tpenmera «®Du3nWka» HaA YPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCid PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

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

YMEHHE B3aUMOJECICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHNS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOECHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero pu3nyeckoil Hayke;



S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;

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

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

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

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

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 0 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHsd  (QU3MKUM  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHINBUAYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeMCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKON HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peUIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJeTh BUAAMU JESITEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalluY, MPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUH Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb APTyMEHThI AJS JOKa3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HENIEeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMU TOJy4YeHUs HMHPOpManuu (U3MUECKOro COACpNKaHUA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpEeTaluio HHOOPMALUK Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHM B PEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amad  C CcoOMofieHNEeM TpeOOBaHWN HPTrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEPKAHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUA:
OCYIIECTBIISITh  OOIlEHWE Ha YypokKax (HU3MKKM ©U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaJTbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB ¥ BOBMOXKHOCTEH KaXKJIOT0 WieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JOCTUIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrupenenartb poid ¢ y4E€TOM MHEHHM y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO Y4YacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OIEHUBATh HUJEH C TMO3UIUU HOBHU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIHSIX, IPOSBIISATH TBOPYECTBO M BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJATh IUIAH PEHICHUS PACUETHBIX M KAUYE€CTBEHHBIX
3a/1a4, 1J1aH BBIMOJHEHUS MPAKTHYECKON paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHHBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHUM;



UCTIOJIB30BaTh MPUEMBI PeQIIEKCUN IJIsi OLIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHHsS IO WX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYI'HX IIpH aHajlu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTUBBI M apryMEHTHl JPYT'MX IIpH aHajlu3e pe3yJbTaToB
JesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTKEHUST TMYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPAMMBI
no (Qusuke AIS YPOBHS CpeAHEro oOimero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILIEHCTBYETCS HIMOIMOHAIbHBIH MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIMPABJICHUS Pa3BUTHsI COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

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

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO e U
ycriexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIEeWCTBOBaTh HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBATH €ro TMpPH OCYIICCTBICHHHA OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTMMH JIIOJIbMU, 3800 TUTKCS, IPOSBIISITh MHTEPEC U pa3peraTh KOHPIUKTHL.

MNPEJIMETHBIE PE3YJIBTATbBI

K xonmy o0yuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3MKu B (HOopMHpPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHHbI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuagbHas TOuKa, HHepIUalIbHAs CUCTEeMa OTCUETa, aDCOMIOTHO TBEPAOE TEIO,
UJCANBHBIA Ta3, MOJENIN CTPOEHHUS ra3oB, KUAKOCTEH U TBEPIBIX TEN, TOUECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnU PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KEHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHHE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoOJielicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
¥ TBEPIBIX TEJ, U3MEHEHNE 00bhEMA TeJI MPU HarpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MPU €TI0 HArpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXKAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3Yys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIC TeJla, KNHETUYECKas SHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU OINUCAHUM MPABUIBLHO TPAKTOBATH
(bU3UYECKUIT CMBICIT HMCIOJIb3YeMbIX BEIMYHMH, WX O0O3HAYCHUS W CIUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHUHY C IPYTUMU
BEJIMYNHAMM;

ONKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyad (U3MUYECKUEe BEJIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsi DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEIWYHH, HX
0003HAaYeHU W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIMYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIIMAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUNHAMY,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMHUpPHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CHWJI, MPHUHLUII PABHOINPABUS WHEPLHUAIBHBIX CUCTEM
OTCUYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAaHMIIBI,
00JacT) IPUMEHUMOCTH;

OOBSCHITH, OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAIlWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBaTh mpobiieMy/3amadyy M THIOTE3y Y4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAWTH OMBIT U
(GbopMyIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl TMOJTYYECHHON 3aBUCHUMOCTA (PU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII U TPa(UKOB, AENIaTh BEIBOBI IO Pe3yJbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-MCCIIEIOBATEIbCKOM W MPOSKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJaddl C SBHO 3aJaHHOW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBHS 33aa4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UYECKHE BETUYHHBI U (POPMYJIBI,
HEOOXOaMMBIC I €€ PEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pemaTh KaueCTBEHHBIE 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PaCCYXJACHHI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIb30BaTh  TPU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
U TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHON MHGOpPMAIIMH, TOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH IMOTyYaeMyIo HH()OPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHHUKHU W TEXHOJIOTHIA;,

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOJNIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpynmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH pabOTy TPYIIlbl, PaLUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyaIUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJI0TO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
bu3nyeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEUHBIN AJEKTPUUECKUIN 3apsifl, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj]1ay;

pacro3HaBaTh (pU3NUECKHe sIBICHUS (IIPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3MKH: 3IEKTpUUECKasi POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOrO TMOJsS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, >JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, TNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

OMKCHIBATh W3YUYEHHBbIE CBOWMCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANpPSDKEHHUE, AIIEKTPHUECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOrO mMojs, cuia Awmrmepa, cuia JlopeHua, HHIYKTHBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl MU YacToTa
KoieOaHuil B KoJeOaTenbHOM KOHTYpE, 3apsil M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKas CHJIa JIMH3bI, IPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEJINYMHAMU;



ONMKCHIBATh M3YYCHHBbICE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyeckue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS] W EAMHMIIbI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME [JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BETNYNHBI,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapajiiieIbHOrO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPasKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DWHIITeiHa a1 (oTorddekTa,
3aKOH COXpaHEHUs! HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIA, MOCTynarhl bopa,
3aKOH paJMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TPaHUIIBI, OO0IACTH)
IPUMEHUMOCTH;

OTpeeNATh HAlIPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paXEHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioMm,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMU: IMPU HTOM
dbopmynupoBaTh TmpobiieMy/3aqadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYyAOBaHHSA, MPOBOAUTH OMBIT U
(bOopMyIHpPOBATH BHIBOIHI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI GU3HUECKUX BEJIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHMM: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TaOJIHI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3ybTaTaM UCCIIEA0BAHMS;

coOmro1aTh MpaBmiIa 0€30MacHOTO TPY/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMbIe 171 €€ pElIeHUs, MPOBOAUTH Pacué€Thl M OICHMBATh PEATbHOCTD
MOJy4YE€HHOTO 3HAUYCHUS (PU3HUUECKON BEIMYUHBL;

pelaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKJIEHUM C OMOpOMl Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ngecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTUH JISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS] Y4EOHOW U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTyYaeMyto HH(popmaIuio;

OOBSCHITh TPUHIIUIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacHOr0 MUCIHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

PUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B Tpynmne C BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYIIlbl, PalUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyaIllUsX, aJIeKBaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne ni/mm P Kontpoabnbie IIpakTnueckmue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nka ¥ METOJIbl HAYYHOTO TO3HAHUS 2 buommorexa HOK
’ A v https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 HAumantka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubanorexa [HOK
’ TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41b{72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexa [JOK

®da3oBbI€ MEPEXOIBI

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




Hroro o pasaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 DIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYeCKHil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHOe noje. IIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKkue U 3J€KTPOMArHUTHBIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnmuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OcCHOBBI crielIMaIbLHON TEOPUHU 4 1 bubmmoreka [JOK
’ OTHOCHUTEJIBLHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OITUKH 6 ngg;;?:;igg}if‘“cwc
4.2 CrpoeHue aToMa 4 bubmmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o061maroiiee MOBTOpPEHUE 4 ngg;;fg;gﬁ% 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue

n/n Bcero H3yuyeHusi oOpa3oBaTesbHbIE

padoThI padoThI
pecypchl
dusuka — Hayka o0 IPUPOJIE.
1 Hayunsie MeT(})’K bl HOfHaI.)HI/ISI 1 bubmorexa HOK
o 8 https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIllero MUpa
Ponw 1 mecto pusuku B

) (hopMUPOBAHUHN COBPEMEHHOM | bubnnorexa [HOK
HAay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHndeckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAaHHUYECKOTO 1 bubmuorexa [JOK
neroxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe

4 PaBHOMEpHOE NpsAMOIMHENHOE 1 bubmmoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuzeliHOe 1BUXKEHUE.

7 JBrm>xeHne MaTeprualIbHOM TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuniun oTHOCcUTENBbHOCTH ["anumes. 1 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepsbsIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunnun

9 cynepno3uinu cuil. Bropoii 3akon bubnmnorera LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa 1151 bubanorexka HOK
MaTEpPUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroTeHus. Cuma

11 TsokecTH. IlepBas kocMuueckas bubmoreia HOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuia tpeausa. Kordbdbunuent tpenus.

13 Cuna czn OTI/IBJIGI?I/I({)I pu z[BHzceHI/IH bubmmorera IOK

P p https://m.edsoo.ru/ff0c3f76
TeJla B )KMIKOCTU HJIN raze
[TocTymarenbHOE U BpalaTreabHOe

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenT cunsbl. Ilnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tela
Nmnynbc maTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBU)KEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 06 u3MeHEeHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUn

17 IloTeHumanpHas SHEPTHUs. bubmmoreka [IOK




[ToreHmanpHast 3HEPTUS yIPYro
neopMUPOBAaHHOM MPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHIMAJIBHBIE
cuiibl. CBSA3b pabOTHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPIUU CUCTEMBI Tell.
3aKOH COXpPaHEHHSI MEXaHUYECKON
SHEPTUU

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

19

Jlaboparopnas pabota
«MccnemoBanue CBsi3u pabOThI CHIIBI C
U3MCHEHHEM MEXaHHYECKOU SHEPrHU
Tella Ha MPUMEPE PaCTKECHUS
PE3MHOBOT'O KIyTay

20

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

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nemkenue. Auddysus

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

22

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

23

Macca monekyn. Konuuecto
Beulectra. [locTositHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp




enscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas TemIepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 M3onporiecchl B M€adbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennsis saneprust
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KonmdaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UJI€aTbHOTO
rasa

31 Buzael rerionepenaun bubmmorera IOK

https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0TH NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbIi mpoiece

13 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeoOpaTtumocTs Tpo1ieccoB B bubmmoreka [JOK




npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KIIJ{ TermoBoit

bu6mmoreka [IOK

35 MAaIllMHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoornyeckre mpoodIeMbl
TETJIOHEPTETUKHI
18 O6o0maromuii ypok «MoseKyspHas bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Monekymnsipaas ¢puzrka. OCHOBBI bubmmorexa [IOK
y1Ap ) https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKH
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOoNIOTHAS 1 OTHOCHTEIbHAS
41 BJIQXKHOCTh BO31yXxa. HachIeHHBIM bubmorexa HOK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
4 amopdHbIe TeTa. AHU3OTPOIHS bubanorexka [HOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65{0
kpuctajuibl. COBpeMeHHbIE MaTEPHAIIbI
[TnaBneHue u KpucTaUIM3aIUs.
43 VY nenpHas TeniaoTa miaBJICHUS bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbu6nmuoreka [JOK
44 YpaBHEeHHE TEIJIOBOTO OalaHca
DABHCHHE TEHI0BOT f https://m.edsoo.ru/ff0c6820
45 Onektpusanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUa JIEKTPHIECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmmorexa IOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bee
ANEKTPUYECKOTO 3apsaa
B3anmoneiicTBue 3apsa10B. 3aKoH
47 Kymona. ToueuHbIH 3IeKTPUIECKUH bubmmnorera IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPHUIECKOTO
43 nosist. [IpuHIMn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 31eKTpoCTaTHIeCcKOro
49 noxad. ITorennuan. PasHocTh bubmorexa LIOK
’ At https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
IIpOoBOMHUKA U TUDIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DaexTpoéMKocTh. KoHaeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIeHCATOpa. DHEPIUA 3apKEHHOTO bubmmnorexa LIOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMTT NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMPOBATHLHOTO

ammapara, CTpyHHOT0 TIpUHTEpA.
DJIEKTpOCTaTUYECKAs 3alIUTa.




3a3eMiIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma st
ydacTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«/3ydeHue cMEeIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenue DJ1C ucTouHMKa TOKA U
€ro BHYTPCHHCTO COIPOTUBJICHU S

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas MpoBoAUMOcTh. CBOMCTBA
p—n-nepexoza. [loaynpoBogHUKOBBIE
PUOOPHI

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKUH TOK B pacTBOpPax U

2 pacruiaBax 3JIEKTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEbHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06matromuit ypok 1 bubanorexa HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «Qnektpocraruka. [locTosTHHBIN 1 bubnnorexka [HJOK
AJeKTpUYeCcKUil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsnblii ypok. KonTponbsHas 1 bubmmoreka [JOK
pabora o Teme "DneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronmii ypok 1 bubmmoreka [IOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
(]
J:;n Tema ypoka Bcero Koutpoabupie  Mpakrueckue i[:;:eﬂﬂﬂ :g[il;l;zz:fenbﬂme
padoThI padoThbI pecypen
[TocTosiHHBIE MATHUTHI U KX

| B3auMoOJIeicTBHE. MarHUTHOE II0JIE. 1 but6mmoreka [IOK
Bektop MaruuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIAYKLIHHU
MarauTHO€e 1oJie MPOBOIHUKA C

) tokoM. OnbIT Dpcrena. 1 bu6muoreka [IOK
BzaumopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | | bubmmoreka [JOK
MAarHUTHOTO TOJIA KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 | bu6muotexa [JOK
«Hccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHMWTa Ha paMKy C
TOKOM»

JleicTBue MarHUTHOTO MOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 Bu6muotexa [JOK
Cwuuta Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHaykus. [Totok

6 BEKTOpa MarHUTHOM MHAYKIuu. I1C 1

MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHON




nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBICHUS
3JIEKTPOMArHUTHOU WHTYKLIUK

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIIeHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpomcTBa U UX
PUMEHEHHE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATENb,
YCKOPUTENH 3IEMEHTAPHBIX YaCTHII,
AHIAYKLIMOHHAsA [1€Yb

10

O6o06maromuii ypok «MarautHoe
noJie. DJIeKTPOMAarHuTHAs MHIYKITHSY

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora no Teme
«MarsuTtHoOe nozJe.
DneKTpoMarHuTHas MHIYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUecKue
KoyiebaHus. Y paBHEHUE
rapMOHUYECKHUX KOoIeOaHuH.
[IpeBpaiienue sHepruu

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

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoaa MajblX KoJieOaHuid rpy3a Ha
HUTH OT JJTAHBI HUTH U MAcCChl TPY3a»

14

Koneb6arenbublit koHTyp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMAruHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCXKAY MCXaHUYCCKNMHU U
OJICKTPOMariMTHbIMHU KOJIEOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUn B UJICAJIbHOM
K0JIe0aTeTbHOM KOHTYPE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyxaroIUX
KosieOaHusX. BoiHyXIeHHBIC
MexaHu4deckue kojebanus. Peonanc.
BBIHy)K,Z[eHHBIG SJICKTPOMArHMTHBIC
KoJsieOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEUCTBYIOLLEE 3HAYCHHUE CUIIBI TOKA U
HaIpsOKEHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE IEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUM JIEKTponepeaad

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

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM
KU3HU




Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocth

bubmunoreka LIOK

21 pacpOCTpaHEHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOIHBI
” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U cKopocTh. [lkana Bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U
24 TeneBuaeHus. Pa3Butre cpeacTs
cBs3U. Pagnosokanus
25 KonTponbhas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE
%6 CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
Todeunslii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaie
[Ipenomnenue ceeta. [TonHoe
73 BHYTpEHHeE oTpakeHue. [IpenenbHbii bu6muoreka [IOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
29 JlaGoparopHas padota «3mepenue bubnmoreka [JOK
TOKAa3aTelIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue n3odpaxeHuii B bubmmoreka [JOK




nuH3e. PopMysia TOHKOM JIMH3BL.
VBennueHue ITMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «ccneqoBaHue CBOMCTB
U300paXCHH B TUH3AX)
Hucnepcus ceeta. CoKHBINA COCTaB
0 oenoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»
1 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludbpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTuueckre MpuOOPHI U YCTPOICTBA U
. yCIIOBUS UX 0€30MacHOT0 IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
16 KJIaCCM4YeCKOU MeXxaHuKH. [locTynarsl bubnuoreka [JOK
ClielIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE bubnnorexa LIOK
https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 yactuilbl. CBSI3b MacChl C YHEPTUEHN U buGnnorexa [IOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonTtponbhas padora «OnTuka.
39 OCHOBBI crielIUANILHOM TEOPUH bubmmorexa [OK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [Inanka. Dueprus

bubmunoreka LIOK

40
U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfe16
OTkpsITHE U HCCIEN0BAaHNE Eu6 ITOK
HOIHOTEKA
41 .0 A.T.
porosdexra. Onbrrr https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbI hoTodddexTa. YpaBHEHHE
42 aﬁHMTegHa H(lf)l(l)(l)OToa(b(geKTa bubmorexa [OK
a ’ https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» porosrddexra
Jasnenne ceera. OnbrTol I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBHUE bubmorexa LIOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
MPaKTUYECKOE MTPUMEHEHHUE:
44
dboTosneMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo teme «3JIE€MEHTHI bubnuoreka [{OK
KBAHTOBOM OITHKHN) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITE
46 Pesepdopna o paccesnuro o-4actu Bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozieb aToMa
but6mmoreka [IOK
47 IT b
OCTYIATEL bopa https://m.edsoo.ru/ff0d0afa
H3nyuenune u morionienne GoToHOB
48 I H};[qe exoe aTOMaL.H co H(?;o OBHS bubmmorexa [IOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEpPruM Ha Ipyroil. Buasl criekTpoB
BomnHoBEIe cBOlicTBa yacTUIl. BOJIHEI
. bubmuoreka [{OK
49 ne bpoiina. KopnyckynsipHo-

BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXJICHHOC U3JTYUCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAOAKTUBHOI'O U3JTYYCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DIIEKTPOHHBIN M MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydyeHue

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

53

DHeprusi CBSI31 HYKJIOHOB B siZIpe.

S nepublie peakuuu. A nepHbii
peaktop. [Ipo6iembl, TEpCIEKTHRHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTETUKHU

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

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpALMH 3JIEMEHTAPHBIX YaCTHULL.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(u3NYEeCcKOi KapTUHBI MUPa»

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

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKHE 3BE31bI, TUIAHETHI, UX BUIAMOC
nekerne. ConHeyHast cucTeMa

56

Comnnne. ConHeyHas akTUBHOCTb.
Nctounuk sneprum CosiHIa v 3BE311




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI IIaBHOM
nociea0BaTelbHOCTH. BHyTpeHHee
cTpoenue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUH U
sBotounu CoJIHIIA U 3BE3NT

58

Muieunsiii [Tyte — nama [Manaktuka.
IMonoxxenue u nrxedue CoytHIIa B
lNanaktuxe. ['anaktuku. Y€pHbIe
JBIPBI B SIIpax TajJakTHK

59

Bcenennas. Pa3zberanue ranakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo0ieMbl aCTpPOHOMUU

61

KoHnTtposbHas pabota «DJIeMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI

62

O6o00maromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyelloBeKa

63

O6o0matromuii ypok. Pois u mecto
(GU3UKY ¥ aCTPOHOMHUU B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

64

O6o06maromuii ypok. Pons
duznyeckoit Teopur B GOpMUPOBAHUH
MIPEACTABICHHUH 0 GU3NIECKOI
KapTHHE MHpa




Ob6o6maromuit ypok. Mecto
(bU3UIECKON KapTUHBI MUpa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHBIi ypok. MarHutHoe 1ose. 1
DNEeKTPOMarHUTHAS WHYKIIHSI
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIelUaIbHON TeOpuun 1
OTHOCHUTEJIbHOCTH
Pesepnsrii ypok. KBantoBas dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
actpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







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

1 .Msxkuies I'.5.,byxoBues b.b.,Corckuit H.H. ®u3zuxa 10

2. Msikues I'.5. @uzuka 10

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.Msxumes I'.4.,byxoBues b.b.,Corckuniit H.H. ®u3uka 10

2. Mskuues I'.5. @uznka 10

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bub6anorexka HOK, POII
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