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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHONM pabdoueil MporpaMMbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOAMMOCTb peaM3alli MEKIPEAMETHBIX
CBs3eM (DU3BUKM C €CTECTBEHHO-HAyYHbIMU Y4E€OHbIMHM mpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKHU Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenNessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEepPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIy4YeHHUs HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3ydyeHne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJd B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (pusuku
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisgeTcs
dbopMHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmzanusi MpeanosiaracT HCIOIb30BAHKE
T'YMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPIIIOKCHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEJEHUS DIIEMEHTOB
CONlep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYCCKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHUS
po0JIeM palMOHATIBFHOTO TIPUPOIOTIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (U3UUecKrue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
INPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpaHMIAX
OPUMEHUMOCTH TEOPUH, JJIg OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTEIbHOCTHBIN TIOJIX0/T B Kypce (M3UKU pean3yeTcs MPexke
BCETO 3a CUET OpraHW3aldd dKCIEPUMEHTATBHOU IESITEIHBHOCTH O0YYarOIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpaKkTUYeCKuX paboT. BeIfeneHne B yKa3aHHOM TepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrnieumBaeTcsi OBJIAJACHHUE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

bonpmioe BHUMaHWE yOENSETCS PEHICHUI0 PACUETHBIX W KAaYECTBEHHBIX
3amay. [Ipu 3TOM my1a pacU€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nesioB. J[s KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/IaHHs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapakKTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OO€CredYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIa. B kabunere (pu3mku DOMKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYNOBAHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpanluoHHOE  00OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHMYECKUX MPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

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

e (opMHpOBaHME HUHTEpeca M CTPEMJICHHMsI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POopMUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAy4YHOIO MHPOBO33PEHHUS KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOEHHMSI MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUH OOBSACHATH SIBICHHUSA C HCHOJIb30BAHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU IS Pa3sBUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHHne 3TUX 1elieid 00ecreunBaeTCsl PelIeHUEeM CIEAYIOINX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpPHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U [N TNPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOGHHE CIOCOOOB peIIEHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
duznyecKkoil Monenbplo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3manre QU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS U TIPOBEIACHHS
GU3HYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpIpeTaruu uHpopmammu,
OTIpeIeNICHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yIbTaTa;

e CO3JIaHWC YCJIIOBHH NJISi Pa3BUTHS YMEHHU MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha ypOBHE CPEIHEro OOIIero
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA

10 KJIACC
Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

@dusnka — Hayka o mnpupone. HayuHble MeTONBI MO3HAHUS OKPYKAOIIETO
Mupa. Ponb 3KcliepuMeHTa MW TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble W HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
Clio)keHue NepeMENICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOe nBUkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUsl KUHEMAaTHUECKUX XAPaKTEPUCTUK
JBH>KCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

HamnpagpieHnue cKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NYTSAMH, IMPOMJICHHBIMU TEJIOM 32
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBuxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeiii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpallaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHn4eckrue YCTpOWCTBA M MNPAKTHYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3ziie, OT uX Jedopmariuu.

HccenenoBanre yciioBUM pPaBHOBECHS TBEPAOTO Teld, HMEIOLIEr0 OCh
BpaIl[CHUS.



Tema 3. 3axonvl coxpanenus 6 MexanHuke

Nmiynbc MarepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cribl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas DHEPIUs YIIpyro
nedhopMupoBaHHOW — mpykwHBL.  [loTeHIManpHas SHEpPrus Teda  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTennuanbHple U HENOTEHIMalbHble  cuibl.  CBsi3b  pabOThI
HEMOTECHIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TElL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoilCTBAa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanne CBsI3M pabOThl CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgeky/sipHast u3MKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddysus. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUSA 4YacTUI[ BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACaTbHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneepa—Kianenpona.
3akoH [lanbToHa. M30mporeccsl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJUYECTBOM



BelecTBa. ['paduueckoe mpencTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 1M Py3Un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Monenb, WuTroCcTpUpyomias Ipupoay AaBICHHUS Ta3a HA CTEHKU COCY/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroevl mepmoouHamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHS dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEpEaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporneccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruioBpie  mammHbl.  [IpuHOMNBI  OEWCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTpALIHS).



N3meHeHne BHyTpeHHEN SHEpPruu (TeMIiepaTypbl) Tejaa IpH TeIionepeaye.

OnpIT 1m0 anauabaTHOMY pAacCIHIMPEHHIO BO37AyXa (OMBIT C BO3JYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEIS.

Vuenuuecxuii sxcnepumenm, 1abopamopHwvie pabomol

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Aepecammuvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcmapenue u kumeHue. AOCONIOTHAS |
OTHOCUTEIIbHAS BJIAXHOCTh BO31yxa. HacelmeHHbli map. YaenbHas TeIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammuueckue u amop@Hbie Tera. AHU30TPONHSA CBOUCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OajaHca.

TexHuueckre yCTPOMCTBA M NPAKTUUYECKOE NPHUMEHECHUE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUN MOJTYYEHHUSI COBPEMEHHBIX MAaTEpHUaJioB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kurnienue npy noHM>XEHHOM J1aBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpuCTaJIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepenne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsaoB. [IpoBOAHMKM, OUAIEKTPUKU W TMOJYIPOBOJHUKH. 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTpUUYECKUil 3apsi.
OnekTpuueckoe 1mojie. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [Ipuniun
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocratudeckoro  mosis.  [lorenuwman.  Pa3zHocTh
MOTCHIMANOB. [IpOBOOHUMKM © JUANEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JnanexTpuyueckas IpOHUIIAEMOCTb.



OnekTpoéMkocTb. KoHaeHcarop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKash 3alluTa, 3a3eMJICHHE JJICKTPONPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHUS JJEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma i1 MoJHOM (3aMKHYTO#) 2yiekTpudeckoi menu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciilaBaX  dJIEKTPOJUTOB.
DNEeKTpOIUTHYECKas: AUCCOIMALIUS. DIEKTPOIIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJBTMETP, PEOCTaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNUSI, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.



Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS] UUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe wu3MepeHHe dIEKTpOoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJBUKYILEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumore3a, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboa, runepOosa, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXXECHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET W JIpyTrue), JABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJI€ HAaHOMAaTEpHaJlOB, U



HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE SJEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KJIACC
Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3aMMOAEMCTBUE  IOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOMU
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHUTHOTO TOJS JJIMHHOTO TMPSIMOTO MPOBOAHUKA M 3aAMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKkoM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunsl JIopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYINAS CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHBIE
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JHevictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yueHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. I[lepuon, wacrora, ammumryaa U (aza koideOaHU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbupiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHUsS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KosjeOaHusAX. BoIHYKIeHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepegadya u MOTpeOICHUE IIEKTPUUECKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndecknue yCTpONUCTBA M NPAKTUYECKOE MPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOI0 TOKA, IMHUU JJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3sonanc mnpu mnocienoBaTENIbHOM COCAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY DIEKTPONEPEAAUH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre 3aBUCMMOCTH TIEpUOJia MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEPEMEHHOIO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yclioBUsl pacnpoctpaHeHus. Ilepuoa. CkopocThb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3NYyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpaxmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [I[prMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruuecKkue yCTPONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, paaap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3anus, Tudpakiys, UHTepdepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [Iger.



CobOuparoniie ¥ pacceuBarouiie JuH3bl. ToHkasg nuH3a. DoKycHOe
paccTosTHUE W ONTUYecKas cuiia TOHKOW NuH3blL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeniuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. JubpakumoHHas pemeéTka. YCIoBUE HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

HaOmronenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI ClIeIHAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICIIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBL.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl C 3H€pFI/I€I>'I U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. 9HCpFI/IH
IIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpsiTue U uccnenoanue Gorodaddexra. OnbiTel A. I'. CToneroBa. 3aKoHbBI
dororddekra. YpasHenue DitHiTeHHa 111 Porodddekra. «KpacHas rpanuiar
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUYecKue YCTPOICTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAst OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas moxpens aroma. [locrtynmatel bopa. M3myueHne u moriionmeHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYECHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
panuoaktuBHocTd.  OmbiTel  Pesepdopma mo  ompepeneHuto  cocraBa



paanoakTuBHOro wu3nydeHus. CpoiictBa anbda-, Oera-, TaMMa-U3Iy4YeHUs.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT macchl sapa.

Snepneie peakuuu. [lenenue u cuHTe3 A€p.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

HccnenoBanre TpEKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonsioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marniee NOBTOpeHue

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHON KapTUHE MUPA, POIb (HU3HUUECKON TEOpUHU
B (OpPMHUPOBAHMHM TIPEACTABICHUA O (DUINIECKON KapTHHE MHpPA, MECTO
bU3UYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJ0THH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHE TIOMAIU TIIIOCKUX GUryp u o0béMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOM MpuUpOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUAM DJIEKTPOINEpEAAdy, TEHEPATOP TMEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay» H0IKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHOU ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Ipa)JaaHCKOIro
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allnu;

YMEHHE B3aHMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOHYMBOTO OYAyIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  IPOEKTHYD U HUCCIIEJOBATEIbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUSA
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIAaH pEUIEeHHs MPOOJeMbl C YYETOM aHalu3a UMEIOIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATh W  BBINIOJNHATH pabOTy B  YCIOBHUAX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOEKTHON AESITeIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY



METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEHTbl Jid J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.
Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOWCK, aHaJM3,
CHUCTEeMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeACcTBAa  MH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TMTUEHBl, PECypcOCOEpekKEeHMs, MpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKaHUS B pazIUYHbIX (opMarax ¢
yu€TOM HazHadeHHs] HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOM AESATEIBHOCTH;
pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;
pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;



NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€ToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTh pold C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIMH B OO0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATEIbHONW  pediaekcuu KaKk  OCO3HaHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelLIeHHs;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;



OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3ysbTaToB
NeSITeTbHOCTH;

NPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpormecce AOCTHKEHUS! TMYHOCTHBIX PE3YJbTaTOB OCBOCHUS IPOTPAMMBI
no ¢QusMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpIICHCTBYETCS HMOILIMOHAIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIIeXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIONINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOICH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3aj1ad;

pacro3HaBath GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWIKEHHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumMojieicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOSHUE JKUIKOCTEH



U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl IPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HUCTAPEHUE, KOHJCHCALUs, IJIABJICHUE, KPUCTAIIM3AIMUA, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHNUE JABJICHUS T'a3a IIPU €r0 HArpEBAaHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYECKHE BEIUYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAaHUU MPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICT HCIOJB3YEeMbIX BEIMYMH, WX OOO3HAUYCHUS W CIUHHIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BCJIMUYUHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBUKCHUS MOJIEKYJ, CPeIHEKBaJApaTHUYHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
o00O3Ha4YeHUsT U EIUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIUUNHAM;

ONHUCHIBAaTh U3YYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
ABJCHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, TOTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB,;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (PU3UYECKUE
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOW DHEPruu, 3aKOH COXpPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, TPUHIUMII PABHOINPABUS HWHEPLUHMAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W yCIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPHUHIUIIBI  JCHCTBUS  MAaIllMH, NpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuarh YCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;



BBIMOJHATh HKCHEPUMEHTHl IO MCCIEI0BAHUIO (PU3MYECKUX SBJICHUN U
IPOLECCOB C HUCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, NpPU 3TOM
dopMynupoBarh mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0O OOOpYJOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIMPOBATh BHIBOIBI,

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaTh HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYHMHAMH  C
WCITOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarhy pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCITOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKU HEMTPOTHBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTIM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYyIIE C BHIIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYMNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOJIEMBI.



K konumy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEJIOCTHOCTh U E€IUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN IJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJh aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHUX
3az1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEHCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XXEHUE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMSA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAs
PaaOAKTUBHOCTH;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelleCTBa (JIEKTPUUYECKHE, MAarHUTHbIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3IMYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO MOJsA, cuina Amrepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl cuja JMH3bL, NPU ONHCAHUM MPABUIBHO TPAKTOBAaTh (PU3NUECKUIL
CMBICJ HCIIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYeHUs M EIUHUIIBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJUHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IMHMIIbI, YKa3blBaTh (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTUMH BeJIMYHMHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHAYKIIUH, 3aKOH MPSMOJMHEIHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUS] DHEPruH, 3aKOH COXPAaHECHHsS] MMITYJbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOT0 4YMclia, MocTynatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXECHHE M YCIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

OTIPEENISTh HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJIsl TPOBOJIHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh UM OIHCHIBAaTh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEPEHUN: HpPU ITOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOMpaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUpOBATH
pe3yabTaThl MOJTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaONIULl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemath pacuéTHBIC 3aJadd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYJIbI,
HEOOXOJMMbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YEHHOTO 3HaueHUs (PU3NUECKOIN BEIINUNHBI;

pelaTh KaueCTBEHHBIC 3aJauH: BRICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IIETIOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS;

UCIONB30BaTh  MPH  pEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU



U TIpe/CTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIPHON MH(pOpMAIMU, TOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATU3UPOBATH MOIY4aeMyt0 HH(OpMaIuio;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOTrO MCMOJIb30BAaHUS B MMOBCEIHEBHOU
KU3HU;

NPUBOIUTH IPUMEPHI BKJIa/la POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBaMH, Ul COXPAHEHUS 37J0POBbS U COOJIIOACHUS HOPM DKOJOTHMYECKOTO
NOBEJICHUS B OKPYXaloIlIeH cpee;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNbl, PANMOHAIBHO PACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
JIeKTPOHHbIE
(undposBbie)
KosmuecTBo yacos
Ne n/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI o0pa3oBaTe/bHbIE
pecypcsbl
Bcero Kontpoasnbie IIpakTunyeckue
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmuoreka [{OK
11 ®u3KKa U METOIbl HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmorexa LIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auraiica https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro 1o pasuery 18
Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
. but6mmorekxa [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
32 OCHOBBI TEpMOHHAMHKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubnuorexa [IOK

MepEXO0abl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubnunoreka LIOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka B Kourpoasubie IIpakruueckne  UHPPOBBIE
cero paboThI padoThI oOpasoBaTe/bHbIE
pecypcsl
1 ®dusnka — Hayka o npupojae. Hayunsie MeToabl 1 bubnnoreka [JOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMUpoBaHUU
2 COBPEMEHHOMN HAY4YHOU KapTUHBI MUPA, B 1 bubmorexa HOK
p . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexaHu4yeckoro aBukeHus. [lepemenienue 1 bubmmorexa LOK
F P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [OK
P P s https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE 1 bubmmorexa [JOK
YCROP P A https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzieHne. Y cKkopeHrne cBOOOHOTO 1 bubnuoteka [JOK
najcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prxenue 1 bu6mmorexa [IOK
MaTEPHUAIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENbHOCTH [anmumest.
8 Mueprmanbubie cucteMbl oTcueTa. IlepBrIil 3aK0H 1 bubmnorexa [IOK
P P https://m.edsoo.ru/ffOc3be8
Hprorona
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui. 1 bubnmoreka [JOK
Bropoii 3akoH HproTOHA 1711 MaTEpUAIbHOW TOYKU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3akon HeroTOHA 17151 MaTEpHAIBHBIX TOYEK 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

https://m.edsoo.ru/ffOc3be8

3aKoH BCeMUPHOTO TAroreHus. Cuma TAKECTH. bubmumoreka [IOK
11
[TepBast kocMuyeckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenns. Cuna
13 COIIPOTHBIICHUS TIPH JBWKCHUU TEJIA B KUIKOCTH bubmorexa LHOK
p p https://m.edsoo.ru/ff0c3f76
WJTU Ta3e
[ToctynarensHOE U BpamareIbHOS IBUKCHHE
14 abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneduo bubmmorexa [JOK
P . ' https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHS paBHOBECHS TBEPOTO Telia
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITynbc cuibl. 3aKOH bubmmorexa [JOK
P ' 4 ’ https://m.edsoo.ru/ff0c43d6
COXPAaHCHHUS UMITYJIbca. PeakTHBHOE TBUKCHHE
PaGota u momrHOCTh cuibl. Kunetnueckas sHeprust
16 MaTepuaabHOW ToukH. Teopema 00 U3MEHEHUH bubmmorexa [OK
p N ' p https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprUs
17 yIpyro Ae(opMHUpOBAHHON MPYKUHBIL. bubnnorexka [JOK
[TorennuansHast SHEprys Tesia BOIU3U MOBEPXHOCTH https://m.edsoo.ru/ffOc461a
3emnn
[ToTeHIMaTBHBIC U HETIOTEHITHATbHBIC CHITBL. CBS3h
18 paboThl HEMOTEHITUAIBHBIX CUJI C U3MEHEHHUEM bu6mmorexa [IOK
MEXaHWYECKOW YHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHHYECKON YHEPTHH
JlabopaTtopHas pabota «lccnenoBanue cBsizu
19 paboOTHI CHITBI C UBMEHECHHEM MEXAaHUYECKOW SHEPT U

TeJa Ha MpUMepe PacTSKEHHS] PE3MHOBOTO JKI'yTa»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20 KonTtponsHas pabora o teme «KunemaTnka. bubmumoreka [IOK
JnHamuka. 3aKOHbI COXPAaHEHHSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74

21 OcHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnunoreka [JOK
teopun. bpoyroBckoe asmxkenue. Auddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABMKCHHS U B3aUMOJICHCTBUS YaCTHUI]

22 BelecTBa. Mosienu CTPOCHUS ra30B, KUJIKOCTEH U
TBEPJIBIX TEIl

93 Macca monekyn. KonnyecTBo BemiecTsa.

[Tocrosinnas ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u eé

n3mepenue. [llkana temneparyp Llenscus
. bubmuorexa [JOK

25 Wneanphbiii raz B MKT. OcnoBroe ypaBaenne MKT https://m.edsoo.ru/ffocafde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYIL. bubmmorexa LIOK

N https://m.edsoo.ru/ffOc511e
VYpaBHenne MeHneneena-Kiamnelpona

27 3axoH JlanpToHa. ['a30BbIE 3aKOHBI
Jlabopartopnas pabota «MccnegoBaHue 3aBUCUMOCTH

28 MEXy IMapaMeTpaMu COCTOSTHUS Pa3pekeHHOTO
raza»

29 N3omporieccrl B naeanbHOM Ta3e U UX rpadudeckoe bubnmoreka [JOK
MPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUsi TEPMOAUHAMUYECKON CUCTEMBI

30 1 criocoObl e€ n3MeHeHus. KonnuecTBo TemaoThl U bubnmoreka [JOK
pabota. BHyTpeHHsIsl S5HepTUs OTHOATOMHOTO https://m.edso0.ru/ff0c5952
UJealbHOTO Ta3a

31 Buasl Terionepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

32 VY nenpHas TemoéMKOCTh BelecTBa. Konuuectso bubmumoreka [IOK
TEIUIOTHI IIPH TeTuIonepeaayue. AauadaTHbINA MPOIIECC https://m.edsoo.ru/ff0c5c36

33 IIepBblil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K bubnuoreka [IOK
n3omnpoleccam https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs nporieccoB B mpupoe. Bropoii bubmmoreka [JOK
3aKOH TE€PMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Ipunuun nevicteus u K111 TemioBoi MammHsl ngg;ﬁf;igﬁ}:f 0c600a

36 Huxn Kapno u ero KITJ1

37 DKoorn4YecKre IpoOIeMbl TEIIOIHEPTETHKH

38 Oo6o06maromuit ypok «MosnekyispHas pu3nka. bubnnorexa [HOK
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938

39 KonTponbHas padora no teme «MonekynsapHas bubnnoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6a50

40 ITapoo6pazoBanue u koHaeHcanus. Vicnapenue u bubnuoreka [IOK
KHIIEHUE https://m.edsoo.ru/ff0c63b6

41 AOGCOTIOTHAS ¥ OTHOCUTENbHAS BIAKHOCTH BO3yXa. bubnuoteka [JOK
Hacpimennsii nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnnueckue u amopgHsbIe Tena.

42 AHM30TpONUS CBOKCTB KpUCTAILIOB. JKuakue bubmmorexa [OK
kpucrauisl. COBpeMEHHBIE MaTepUaIbI https://m.edsoo. /tOceS0

43 [TnaBnenue u KpucTauM3anus. Y AebHas TeIIoTa bubmuorexa [JOK
mnaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708

bubnmnoreka [JOK

44 YpaBHEeHHE TEIIOBOTO OamaHca https://m.e dsogru 1066820

45 DnekTpusanus Ten. DIeKTpuueckuit 3aps. /Isa suaa bubnmoreka [JOK
JJIEKTPUUECKUX 3aPSIA0B https://m.edsoo.ru/ff0c6bcc

46 [TpoBOIHMKH, TUATEKTPUKH U TIOTYITPOBOTHHUKH. bubmuorexa [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc

3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

https://m.edsoo.ru/ffOc6bcc

B3aumoneiictBue 3apsanoB. 3akoH Kymnona.

bu6mmoreka [IOK

4 ToueyHblil 2IEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsoxkéanocts anextpuyeckoro mosis. [punmun
48 CYINEPHO3UINH IEKTPUUYECKUX mosel. Jlnnuu bubmmorexa LIOK
B https://m.edsoo.ru/ffOc6df2
HaNpPsKEHHOCTH
49 Pabota cuin anekrpocrarndeckoro nosst. [loreHmnman. bubnnorexa [HOK
Pa3HocTh moTeHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKYN U AUDIIEKTPUKH B JIEKTPOCTATUIECKOM bubnnoreka [JOK
nosie. [uanexrpudeckast IpOHULIAEMOCTD https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
>1 uekrpotuiocts. Kowaencatop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJEHCATOpa. DHEPrus bubnnoreka [JOK
3aps’KEHHOI0 KOHJIEHCAaToOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "HM3MepeHue 371eKTpOEMKOCTH 1
KOHJeHcaropa"
[TpuHIIMTT NEWCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOIMPOBAJIBLHOTO alapara, CTpyHHOro IpuHTEpa.
DneKTpocTaTUYeCKas 3alnuTa. 3a3eMIIeHne
3JIEKTPONIPUOOPOB
DIJIEKTPUUYECKUH TOK, YCIOBUS €T0 CYIIECTBOBAHUS.
55 [Tocrosinubiif Tok. Cuna Toka. Hanpsixenue.
ComnporuBnenue. 3akoH OMa /1t y4acTKa 1enu
ITocnenoBarenbHOE, apauIEIbHOE, CMEILIAHHOE
56 coeZIMHEHUe MPOoBOIHUKOB. JlabopaTopHas pabora 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOro COeTMHEHUSI PE3UCTOPOBY»
57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH bubnnoreka [HJOK

Jxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838
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3axoH OMa 11 TOJIHOM (3aMKHYTOM)
aneKTpudeckol nenu. KopoTkoe 3ampIkaHue.

bubmuoreka [JOK

58 0.5
JlabopaTtopHas pabora «M3mepenue DJIC ucrtounuka https://m.edsoo.ru/ff0c7ae0
TOKa ¥ €r0 BHYTPEHHET'O COMPOTUBIICHUS
DNeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJIOB.
59 3aBUCUMOCTb CONIPOTUBIIEHUS METAJIIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBoicTBa
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
61 npoBoaAUMOCTh. CBOMCTBA n-nepexoja bubmorexa HOK
POBOA ' P pexoAa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTpUUECKUN TOK B paCTBOpaxX M paciiaBax
62 ANEKTPOIIUTOB. DNEKTPOTUTHUECKAS TUCCOLIUALINS bubmmorexa [OK
p ’ p ' https://m.edsoo.ru/ff0c82ba
OneKTponan3
63 OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U bubnnoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckue mpudopsl U yCTPOUCTBA U X
64 MpaKTUIeCKOe MpuMeHeHue. [IpaBuia TeXHUKH bubmmorexa [JOK
P p P https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
bubmuorexa [JOK
65 Oo6o0maromuit ypok «IeKTPOAMHAMHUKAY
HHATOMHHH yP pPoA https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa mo Teme « IJIeKTPOCTaTHKA.
66 [TocTossHHBIM 2JIEKTPUYECKUI TOK. TOKH B bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»
67 PezepBubiit ypok. KonTponbhas paboTa 1o teme bubnnorexka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O6o6maronuii ypok mo temam 10 bubmuorexa [JOK
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KJj1acca

https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI

pecypcsbl

[TocTosiHHBIE MATHUTHI M UX B3aUMO/ICHCTBHUE.

1 MaruutHoe nosne. BekTop MarHuTHON WHAYKIIUU 1 bubmmorexa [JOK
" p YKIUH. https://m.edsoo.ru/ff0c9778

JIMHMY MarHUTHOW WHIYKIIUN

5 MarsuTHO€e noJje IpOBOJHUKA C TOKOM. OmbIT 1 bubnuorexa [JOK
Opcrena. BzanmopaeiictBrue NpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Jlaboparopras padota «/3y4eHre MarHUTHOTO TIOJIS 1 1 bubnnoreka [JOK
KaTYyILIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJTHUK C TOKOM.

4 Cuna Amnepa. JlaboparopHas pabora 1 1 bubnmnoreka [JOK
«HMccnenoBanne qeNCTBHSI IOCTOSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9acO
paMKy ¢ TOKOM»

JleiicTBrE MAarHUTHOTO TIOJIST HA IBHXKYIIYIOCS
5 3apshxeHHyro yactuny. Cuia Jlopenna. Pabora criibl 1 bubmmorexa [IOK
P o Y P ) https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKus. [IoTok BekTopa

6 MarHuTHON MHAyKIuu. DJ1C nHaykuu. 3akoH 1
ANEeKTpOMarHuTHOW uHAyKIu Dapanes

7 JlabopaTtopHas pabota «VccnenoBanue siBICHUS 1 1 bubnuorexa [JOK
BJIEKTPOMArHUTHON WHTYKIIUH» https://m.edsoo.ru/ff0cal50
WNunykruBHOCTh. SIBNeHNe camonnaykuuu. 3/1C

bubmuoreka [JOK
8 CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS 1

KaTyIuKH1 C TOKOM. SHGKTPOMaFHI/ITHOC 10JIE

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, 2JICKTPOMAarHUThI,

9
ANEKTPOABUTaTENb, YCKOPUTEIIN AJIEMEHTAPHBIX
YacTHUll, UHAYKLIHOHHAS 11eYb

10 O6o6maromuii ypok «MarauTHoe modie. bubnmoreka [JOK
DneKTpOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ff0cab82

11 KonTponbHas pabota no Teme «MarHuTHoe IoJie. bubnnoreka [JOK
DneKTpOMarHuTHas HHIYKLIHS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.

12 IMapmonnueckue konebanus. YpaBHEHUE bubmmorexa LOK

p o p https://m.edsoo.ru/ff0caf06
rapMoHHuYecKux konebanuii. [IpeBpaiienue suepruu
Jlaboparopnas padota «Vccienopanue
13 3aBHCHMOCTH Mepro/ia MallbIX KojeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 KOJIEOATEILHOM KOHTYpPE. AHAJIOTHS MEXT bubmmorexa LHOK
ype: Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
KoJe0aHusIMU

15 ®opmymna Tomcona. 3aKOH COXpaHEHHS YHEPTUU B bubnmoreka [JOK
HJIeaTbHOM KO0JIE0ATETFbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXalONINX KOJIEOAHUSX.

16 BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHuU . bubnuorexa [IOK
Pe3onanc. BeiHyX/I€HHBIE JIEKTPOMAarHUTHHIE https://m.edsoo.ru/ffOcbb86
Kose0aHus
Ilepemennsblit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN

bubmuorexa [JOK
17 TOK. MOIITHOCTh MEPEMEHHOT0 TOKa. AMILTUTYTHOE

u HeﬁCTByIOHlee 3HAYCHHUC CUJIbI TOKA U HANIPSAKCHUA

https://m.edsoo.ru/ffOcbd34
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Tpauchopmarop. [IpousBoacTso, nepenava u

18
noTpedIieHne IIEKTPUIECKON IHEPTHH
VYeTpoicTBO U MPAKTUUECKOE MPUMEHEHHE
19 3JIEKTPUYECKOTO 3BOHKA, F'€HEepaTopa NePeMEHHOTO bubmmorexa [TOK
p N ’ patopa rep https://m.edsoo.ru/ff0cc324
TOKa, TUHUHU AJIeKTporiepeaay
DKOJOTHYECKHe PUCKU IPU TPOU3BOJICTBE
20 anekTpodHepruu. KynbTypa ucnoiab3oBaHust
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHuuyeckre BOJIHBI, YCIOBHUS paCpPOCTPAHEHUS.
21 [Tepuoga. CkopocTh pacpOoCTpaHEHUs U IJIHMHA bubmmorexa LOK
PHOL. P PACIpOcTP https://m.edsoo.ru/ffOcca54
BOJIHBI. [lonepeuHsie U IPOAOIbHBIC BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa bubnuorexa [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DOneKTpOMarHuTHHIE BOJHBI, UX CBOMCTBA U bubnmnorexa [JOK
ckopocTs. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHUUMIBI paTuoOCBA3M U TeleBUAeHU. PazpuTne
cpencts cBs3u. Paanonokanus
bu6mmoreka [IOK
25 KontponbHas padota «KonebaHus U BOJTHBDY
p p https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHEtHOE paclipOCTpPaHEHUE CBETA B
26 OJTHOPOHOM cpeae. TodeuHblil HCTOYHHUK CBETa bubmmorexa [TOK
P peze. ' https://m.edsoo.ru/ff0cd350
JIyua cBera
97 OTtpakeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA. bubnmuorexa [JOK
[TocTpoenue n3o0pakeHU# B IMIIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHoEe BHYTpEHHEE
28 otpaxkeHnue. [IpenenbHbIi yroJ MoaHoTo bubmmorexa [JOK
P - P A https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «/3mepeHue mokasarens bubnmoreka [JOK
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IMPCIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoeHne n300pakeHUid B JIMH3E.

bu6mmoreka [IOK

30 @opMyia TOHKOU JIMH3BL. Y BEJIMYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHas pabota «lccnenoBanue CBOMCTB
M300paXeHUI B TMH3AX»
Hucniepcust ceeta. CIOXHBIN cocTaB 6€0r0 CBeTa.
32 I{Ber. JTabopaTopHas pabora «HabmroneHue
JUCTIEPCUU CBETA
Wutepdepennms ceera. Audpakius cera. bubnuoreka [IOK
33 .
HudpakmmonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmmorexa LIOK
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre NpuOOPHI U yCTPOHCTBA U YCIOBUS HX
0€301acHOT0 MPUMEHEHUS
36 I'panu1pl IPUMEHMMOCTH KJIACCHUYECKON MEXAHUKH. bubnnorexka [JOK
ITocTynatel cieruanbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnmnoreka [JOK
BPEMEHU U COKPAILCHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprust 1 UMITYJIbC PETSITUBUCTCKOMN YaCTUIBI.
38 CBs13p Macchl C SHEPTUEH U UMITYJICOM. JHEPrus bubmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 KonrtponbHas padora «OnTrka. OCHOBBI bubnnorexka [HOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. DHeprust U UMITYJIbC bubnmuorexa [JOK
dbortona https://m.edsoo.ru/ffOcfel16
41 OtkpsiTie u uccienoBanue Gorodpdexra. OmbIThI bubnmoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHsbl potodddexTa. YpaBHeHHE DUHIITEHHA 115 bu6muoreka [IOK
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doroaddexra. «Kpacnas rpannna» Gororddexra

https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onpwithl [1. H. JIeGenena.

bu6mmoreka [IOK

43
XHUMHYECKOEe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKkTUYECKoe
44 npuMeHeHue: GpoTolreMeHT, poToaaTIuK,
CoOJTHEuHas OaTapesi, CBETOIUOT
45 Pemenue 3amau mo reme «J1€MEHTHI KBAHTOBOM bubnuorexa [JOK
ONTUKH» https://m.edso0.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pesepdopaa mo bubnnoreka [JOK
paccesHUIO a-dactull. [InanerapHas moaens atoma https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
47 [Toctynatel bopa
4 P https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue GOTOHOB MPH MEPEXOe
48 aToMa C OJTHOTO YPOBHS DHEPTHH Ha oif. Bumbl bubmmorexa [JOK
A P P APYTOH. DA https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHoBBIE cBOMCTBa yacTull. BosHsl ne bponis.
49 KopnyckynsipHo-BoiaHOBOM Ayanu3M. CIOHTaHHOE U bubmmorexa [OK
PHYyCKYIP 4 ' https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyYCHHE
OTtkpeiTHe panguoaktuBHOCcTU. OnbITH Pedepdopaa
50 0 OMPEICTICHUIO COCTaBa PAAHOAKTUBHOTO bubmmorexa [OK
P p https://m.edsoo.ru/ff0d0fd2
W3ITy4eHUs
51 CsoiicTBa anb(da-, 6era-, ramMma-U3Iy4eHuUs.
BrnusiHue paqnoakTHBHOCTH Ha KUBBIC OPraHU3MbI
OTtkpsiTHE TIPOTOHA U HelTpoHa. M3oTombl. Anbpa-
52 acrnaj. DIEKTPOHHBIN U HO3UTPOHHBINA OeTa- bubmorexa [IOK
P ' P P https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-nsinyyeHue
53 DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie bubnnoreka [HOK

peakumu. SnepHslit peaktop. [Ipobiemsl,

https://m.edsoo.ru/ff0d1356
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MEPCICKTUBBI, SKOJOTMYCCKUC aCIICKTLI smepHoﬁ
OHEPICTUKU

54

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOCHHUS U PETUCTPALIH
a7eMEeHTapHbIX YacTull. Kpyriblii cTos
«DyH1amMeHTaNIbHBIE B3aUMOAECHCTBUA. EqUHCTBO
(bu3n4ecKoil KapTUHBI MUPa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bun 3Bé3aH0T0 Heba. Co3Be3aus, IpKue 3BE3IbI,
IUIAHETHI, UX BUAUMoe aBrkeHne. CollHeUHas
cucrema

Comnune. ComHevyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IbI
IJIABHOM MOceA0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€311. COBpeMEHHbIE TPEICTABICHUS O
MIPOUCXOKACHUM U 3BoJroMK COJHIIA U 3BE3]

58

Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u
neuxenne Connna B ['anaktuke. ['anaktuxy.
UYEpHble AbIPHI B spax rajJakTUK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyueHue.
MeraranakTuka

60

61

HepeI_HCHHBIC HpO6HCMBI ACTPOHOMHUU

KonTponbHas paboTta «1neMeHThl aCTPOHOMHUU U
acTpOPUUKI

62

O606maromuit ypok. Poib ¢pu3uku u acTpoHOMHUU B
SKOHOMHYECKOM, TSXHOJIOTHISCKOM, COITMAJIbHON B
ATUYECKOM cdepax MesTeTbHOCTH YeTOBEKa
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O6o06maromuit ypok. Poib u mecro pusuku u

63 aCTPOHOMHUH B COBPEMEHHOM Hay4yHOI KapTHHE MUpa 1
Ob6o6maromuit ypok. Poib pusnueckoii Teopun B
64 (hopMUPOBAHHUH TIPEICTABICHHUHN O PU3NICCKOM 1
KapTHHE MHpa
O6o0maromuii ypok. Mecto Gu3n4ecKor KapTHHBI
65 MHpa B 0011IeM Psly COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEJCTABICHUNA O MIPUPOJIE
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTPOMarHuTHAS WHYKIIHS
67 PesepBHblil ypok. Ontuka. OCHOBBI CIELIMATILHOM 1
TEOPUH OTHOCHTEIBHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusrka. DneMeHTHI 1 bubnmnoreka [JOK
ACTPOHOMUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0d1784
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