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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAaHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pusnka» 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IIPU BBITNIOJIHEHUH UMH Y4EOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMUMA CIMHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecreynBaeTCs  OBJIAJCHUC
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM N1t pacyE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSL 33Jla4yd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3aJaHUsS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOro mporecca 0a30BbI ypoOBEeHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEe0OXoMMoe J1abopaTopHOoe O00OpYyAOBaHUE [JiS BBHIMIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMeHuUW OOBSCHATH SIBJICHHS C HCIOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca GU3MK1 Ha YpOBHE CPETHETO O0IIero 00pa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3aJ1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPHpPETAluu HH(DOpMAaIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTopHBIX pPabOT ¥ OMBITOB € YYETOM HMHIAMBHUIYaJbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Posib 53KcepuMeHTa W TEOPUHM B MPOILECCE MO3HAHUSA IMPUPOJIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  aBWKeHHE. [[BUKEHHME  MaTepUAIIbHOW TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ YTJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHu4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MTOIbEME U TIAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3ydeHne nBUKEHUS 6pyCKa 10 HAKJIOHHOM IIIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.



HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynbc MaTepralibHOM TOUYKHU (T€la), CUCTEMBI MaTepUaIbHbIX TOUEK. MIMIyIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHS UMITyJibca. PeakTUBHOE NBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOMH
SHEPIUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprust ynpyro 1epopMUPOBAHHOM MPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHuManbHbBle M HEMOTEHIMAIbHbIE CUibl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpOMCTBA M IPAKTUYECKOE NMPUMEHEHMUE: BOJOMET, KONEDP, NPYKUHHBII
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBMXKEHUE.

[Tepexo noTeHLMATbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3ydyenue aOCOMIOTHO HEYINPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C M3MEHEHHEM MEXaHUYECKOM SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3nKa 1 TePMOIUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHUE.
bpoyHnoBckoe aBwxkenue. [uddysus. Xapaktep IBUKEHUS U B3aUMOACUCTBUS YacTHUI]
BemecTBa. MoJiend CTpOEHHs TIa30B, KMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazmepbl moiiekyn. KosimuecTBo BemiecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOpHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHUHETHYeCKOH SHepruu
TEIJIOBOTO JBM>KeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanbroHa. M3ompolecchl B UealbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHrne U30MpPOLECCOB: U30TepMa,
n30Xx0pa, n3obapa.

TexHuveckue ycTpoicTBa U MPaKTUIECKOe TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MoieKkys
OPraHUYEeCKUX COECTUHECHUM.

OnbITh 10 AUPPY3UH KUIKOCTENH U Ta30B.

Mopenb 6pOyHOBCKOTO JIBUKEHUSI.

Mogens onbita [ITepna.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.



Mopenb, HUTFOCTpUpYIOLAas IPUPOLY JABIECHUS ra3a Ha CTEHKH CoCya.

OnbIThI, HIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOILECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUU 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsst 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHsAs sHEprusi 0IHOATOMHOTO
UJCAIBHOIO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYECHHE. Y IebHas
TEIJIOEMKOCTD BelecTBa. KoandecTBo TEIIOTHI IIpU TEIUIoNepeaaye.

[Tonsitue o0 anuabatHom mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOIr0 3aKOHA TEPMOAMHAMUKHY K H3ompoieccaM. ['paduueckast uHTepIpeTanus paboThl rasa.

Btopoii 3akon TepmoannamMuku. HeobpaTuMoCcTh IPoOLIeCCOB B MPUPOJIE.

TemoBeie MamuHbl. [IpuHnunEl qeficTBUS TemoBblX MauH. [IpeoOpa3zoBaHus 3Hepruu B
TeruioBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus terwioBoit Mamuubl. [{ukn Kaphao u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHIE MPOOIEMbl TEINIOIHEPTETUKH.

TexHuuyeckue yCTpoilCTBA U MPAKTUYECKOE IMPUMEHEHUE: [BUTaTellb BHYTPEHHErO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM IOJ JEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINSA).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tella IpU TEIUIoNepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHHBI, IBUraTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTaTEs.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3mepenne y1enbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenue u  kumneHue. AOCOTIOTHasT U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIi nap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpbl KMUIIEHHS OT JABJICHMS.

Tsépnoe Teno. Kpucrannuueckue u amopgHsbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnmaBneHne m kpucraumsanus. Y IeiabHas
TeruioTa miasiaeHus. CyOnumanus.

YpaBHeHHUE TEIIOBOro OaaHca.

TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU TMOJIYyYEHHS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

CnocoOb1 U3MEpeHus BIAKHOCTH.

Habmionenue HarpeBaHus M IUIaBICHUS KPUCTAJUIMYECKOTO BEILECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tell. OJEeKTpUYecKuil 3apsan. JlBa BHIAa 3JIEKTPUYECKUX 3apsiioB.
[IpoBOIHUKY, TUDNEKTPUKH U MOJTYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumopneiictBue 3apspoB.  3akoH  Kynona. TodeuHblil  anekTpuuyecKuid  3apsn.
Onektpuueckoe mnoje. HampsxéHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
3JIEKTPUYECKUX NoJIeH. JINHNYM HaNPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun oanekrpocratuyeckoro mojisi.  [lorenuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOP, KONUPOBAJIbHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

Y CeTpoCTBO M MPUHLAII JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

JMdIeKTpUKU B SJICKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBUSI CYIIECTBOBAHUS JIEKTPHUUECKOTO TOKa. VICTOYHUKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 151 y4acTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyis—JIeHa. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTO#) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHHS] METAIIJIOB
oT Temmeparypsl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUUYECKHl TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHash MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CaoticTBa p—Nn-nepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DONeKTpUYecKUii TOK B PacTBOpax U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIanus. DIEKTPOIIN3.

DneKTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psia. MoaHusl.
[Tna3zma.



TexHnyeckue yCTpoiCTBA W IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, JJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpBl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH AWON, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIIPOBOXHUKOBBIM TNOJ, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne CUilbl TOKa U HANIPSKEHMUSL.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JUJIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeJUHEHUE POBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMXKYILIEH cwibl. KOpOTKOE 3aMbIKaHHE TalbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBHCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBot pa3psg v NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  dIEKTpOABMKYIIEH CHJIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIPOTHUBIICHUS.

HabGnronenue snexkrpoinusa.

MexknpeaMeTHble CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kitacce OCyHIECTBISICTCS C YUYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIIEPUMEHT, MOJACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKMs, mnapabona,
runepoosia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HUX MPOEKIMH HAa OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
KHUBBIX OpPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJIOBOE PAaBHOBECHUE), DIIEKTPUUECKUE SIBIICHUS B
KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH U Ta3oB, JJIEKTPUYECKUE
CBOMCTBA METAILIOB, DJIEKTPOJIMTHUYECKAs IUCCOLMALINS, IaJIbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeodpa3oBaHue IBUKEHUHN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHN TOJYYEHHS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE
HAaHOMAaTEpUAJIIOB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTHYEeCKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpUHTEp, JJIEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe moJe.
Bexrop marauTHOM MHAYKIMU. [IpMHIMI Cynepno3uuyu MarHUTHBIX 1OoJIei. JIMHUY MarHUTHOM
uHAyKuuy. KapTrHa TuHUM MarHUTHON MHAYKLMHU TOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMH MarHUTHOTO IOJsS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cuna JlopeHuma, €€ MOIydb W HampaBlieHHE. J[BUKEHHE 3apsKEHHOW 4YacTUIIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne AyeKTpOMAarHWTHOM WHAYKHMM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJABMXKyLIas Cujia MHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCS IOCTYIIATE€IbHO B OJIHOPOJITHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUKYILAsl CHUJIa CAMOMH Ty KIIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUTaTElb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMM MAarHUTHOTO MOJIS.

B3aumoneincTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHON UHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMXKYILIEH CHIIBI MHIAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHure caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kojiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus
Konebarenpnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUeckue
konebanus. Ilepwon, uacrora, ammmutyga u  (asa konebGanuil. IlpyXUHHBI MasTHUK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEecKHX KkojeOanuii. [IpeBparienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Kone6arenbHblii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHS MEXIYy MEXaHWYeCKMMHU M 3JICKTPOMArHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojaeOaHUsAX. BbIHyXeHHbIE MeXaHUUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHusI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOIO TOKA.
AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEITHEBHOM JKHU3HHU.

TexHHyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHI 3BOHOK,
TeHEepaTOp IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTHU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPUOA MAJIBIX KOJI€OaHUI Ipy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUNHbBIE 0TIHbL

MexaHnyeckue BOJIHBI, YCI0BHs pactipocTpadeHus. [lepuon. CkopocTh pacpocTpaHeHus
U JMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3JIyUEHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtanus BekTopoB E, B, V B asnekrpomarHutHoOi BosHe. CBOMCTBa 3JIEKTPOMarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenuus. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpyMEHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TENEBUICHUS. Pagnonokausi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloIe cpeibl.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE U MEAMIMHE, pajxap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaOnronenue oTpaxxeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
Kosie0aHui.

HccnenoBanue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXKEHUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyd cBera. ToYEYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune u300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJECHHS cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CUJia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast ontuka. HWHTepdepenius cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLINOHHOM KapTUHE OT JIBYX CHH(a3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpaxkius ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuuyeckue ycTpoWcTBa M IpPaKTUYECKOE MPUMEHEHHE: O4YKH, Jyna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PPAKIHMOHHAS
peméTka, NoJIsIpouI.

Llemoncmpayuu

[IpsimonuHeHOEe pacnpocTpaHEHHE, OTpakeHHWE U MperoMieHHe cBeTa. OnTtuueckue
npuOOopHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKH.

Habmronenue nosisipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3mMepeHune nokasatesis NpeloMIICHHUS CTEKIA.



HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCUTEILHOCTH
['panunbl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWkKH. [locTymaTel cnenuansbHOM TEOopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPIHs TOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBsi3u sHEprun (OTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreitna mia Gotosddexra. «Kpacnas rpanuna» gorodaddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpOHCTBA M MpaKTHUECKOe NpuUMeHeHHe: (PoTosnaemMeHT, (OTOAATUUK,
coliHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTaHOBKE C IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHETo GpoTtoaddexra.
Cseroguog.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuu. [lnmanerapHas
mozens atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB NpU HEpexoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHnekTp YpOBHEW 3HEpPruuM aroma
BOZIOpPOAA.
BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopmyckyaspHoO-BOJIHOBON Ayaan3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHUE.
TexHudeckue yCTpOMCTBA M NIPAKTUYECKOE MPUMEHEHHWE: CIEKTPaJbHbI AaHAJIN3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHeRvaTbiX CIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue muHEHYaToOro CriekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTH  CTPOECHMS  sjpa. OtkpriTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHnio coctaBa paglioakTUBHOTO H3ITyUeHHS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3aydeHus. BivsHue paJuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.



OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsin sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinydeHue. 3akoH
PaANOAaKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SAnepHbie cuiibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

SAnepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI SAAEPHOI
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI S/I€PHOIM SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHnaaMeHTanbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHuueckue yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oranbel  pa3BuTUsA  acTpoHOMuH. llpukilagHOoe ¥ MHMpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKkue 3BE3/bl, INIAHETHI, UX BUIUMOE ABHKEHHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIAaCC — CBETUMOCTBY». 3BE3NBI
[JIaBHOM TOCJEI0BAaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
nocneaoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neukenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku U kBazapel. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOpYKEHHBIM TJ1a30M C MCIIOJIB30BaHUEM KOMITbIOTEPHBIX MPUIOKEHUN
JUISL OTIpEIeNIEHUs MOJIOKEHHUs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHHE

Posnb Qu3MKHM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUYECKON cdepax JesATEIbHOCTH 4YeNIOBEKa, poJlib W MecTO (U3UKHM U acTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, pOib (U3NYECKON Teopud B (GOPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 0a30BOTO YpoBHS B 11 Kiacce OCyIIeCTBIsieTCA C Y4ETOM
COJICPIKATENBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIMIA,
MPU3HAKY TIOJI00UST TPEYTOIBHUKOB, OTIPE/ISIICHUE TUIOIIAIU TUIOCKUX (puryp u o0bpEéma Te.

buonocusi: dNEKTpUYECKUE SBICHUS B XUBOW MPHUPOJE, KOJCOATENbHBIC IBWIKCHUS B
JKUBOHM TpUpoJie, ONTUYECKUE SIBJICHUS B JKMBOM MNpupone, JCHCTBHE paaualllii Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTa/LIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, POoTOChEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonoeus: AMHUM DJIEKTpOIIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHAYKIIMOHHAS TI€4Yb, pajap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-meus,

IIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpeamera «dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHb) JIOJDKHO  OOECHEYHMTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHHS y4eOHOTO mpeaMera «DHu3MKay TODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaOIIUXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMi, IMO3UTUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHre XU3HCHHOTO ONbITAa M OIbITa JCSITEIbHOCTH B IMPOIECCE Pealn3alliid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOM JESITEIbHOCTH, B TOM YHUCIIC B YACTH:

1) rpa:ka1aHCKOro BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOYyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 O0IIEeCTRa;

NPUHATHE TPAJAUIHUOHHBIX OOIICUYEIIOBEUCCKUX TYMAHUCTHUYECKUX M JEMOKPATUYCCKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpecax TPakIaHCKOTro oOIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3allHu;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHHM C HX
GYHKIHUSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTFDKCHUSM POCCUUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OICHWBATh CUTYAIlMI0 M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATSILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHONW JesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, yYMEHHE COBEpIaTh OCO3HAHHBIN BBIOOp Oymymieit
po(eccHu M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacCTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJOTHYECKOW KYJIBTYpPbl, OCO3HAaHHWE TJI0O0AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSTEIbHOCTh MHIUBUAYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH LIEIHN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUU UX JTIOCTHUKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATEIIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUWsS, €r0 HHTEPIpPETAIUH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTIOTe3y €€ pelIeHHs, HAaXOJIWUTh apryMEHTHI I J0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIMA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHpPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yu€ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSL:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ NOCTHMKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpElesaTh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENbHYIO JESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTb KOH(IUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOIHH, B IPAKTHYECKON
JNeITeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpPIHs, B3aumojenicTBue Tei, auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(oXJaXIeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMS, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILIEHHE JABJICHMs ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJIbC Tella, KHHETUYecKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003Ha4YeHHsI U €IMHUIII, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOT0 JIBI)KEHUS MOJIEKYJ, CpeIHEKBaJIpaTHyHasi CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HMUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3HOCTb TMOTEHIMANOB; TPU OINUCAHUHM [PABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3Yys (DU3MUECKHe 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHHIO (PU3NYECKUX SIBIEHUN M MPOLIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSAMBIE U KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, MPH AITOM KOHCTPYHMPOBAaTh YCTaHOBKY, (DUKCHpPOBATH pe3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BHIOUPATh (PU3UUYECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpMaLuyM, HOJYYEHHOM W3 PAa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA IO (U3UKE B IIOBCEJHEBHOM JKHU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JI0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOJeNeil: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJTb aTOMHOTO sI/Ipa MPH PeIeHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (Ppororddexr), cBeToBOE NaBlieHNEe, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U ICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUUHBIX CPEJ) M IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJid, cuwia Amnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHWE M ONTHUYECKas Cuja JIMH3bI, MPU OMUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHEe OWHImTEeWHA 1 ¢GoTodddekTa, 3aKOH COXpaHEHUsS DSHEPruu, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHUE W YCJIOBHS (TPaHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IPpYA 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTATHI IOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 OJKCIIEpUMEHTa, Y4EeOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/la4l BHIOUPATh (PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH 00paIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, ISt
COXpaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIbI, pAalMOHAIBHO paclpeneiiaTh OOS3aHHOCTH M IUIAHUPOBATh  JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 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 IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUYECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoa. I1omynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOPax U

paciuiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Koutpoanusie  Ipaxruseckue U3YYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmoreka LIOK
Bektop MarHUTHON UHIYKITUH. 01.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUWH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopelicTBue mpoBOJHUKOB C 07.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yuenue 1 1 bubmmnoreka [HOK
MarHUTHOTO TOJISl KaTYIIKH C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«UccnenoBanne nelcTBUA 14.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIST HA

5 JBUKYIIYFOCS 3apsKEHHYIO YaCTHUILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumsl 15.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHast HHIYKIus. [ToTok

6 BEKTOpa MarHUTHOM MHAYKuuu. IC 1 91.09.2023

WHIYKUWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykunu Papanest

10

JlaGopaTtopHnas pabota
«HccnenoBaHue sIBICHUS
AIIEKTPOMATHUTHOU WHIYKIITHI

NHnyKTUBHOCTD. SIBIICHUE

camouHaykuuu. IJIC caMOMHIYKIHH.

:‘)HepFI/Iﬂ MArdvTHOTIO ITOJIS KaTyIIKKU
C TOKOM. 3JIGKTpOM3FHHTHOC I10JIC

TexHuueckue YCTpOﬁCTBa Hn ux
IMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTBI,
QJICKTPOMArHuThl, JICKTPOABUI'ATCIIb,
YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTHULI,
HHIAYKOWOHHAA I1€Yb

O6o6marmuii ypok «MarautHoe
noJe. DNeKTPOMarHuTHasT MHAYKIIHSDY

22.09.2023

28.09.2023

29.09.2023

05.10.2023

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarnuTHoe 1oe.
OJeKTpOMarHUTHAs UHIYKLIHS»

06.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
kosneOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

12.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojaeOaHuii rpys3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

13.10.2023

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYp€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KoJIEOaHUSIMU

19.10.2023

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYPE

20.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIC
MeXaHWUecKHe Kojiebanus. Pe3oHanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJieOaHus

26.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CHHYCOUIANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

27.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr o TOKa,
JIMHHM JIeKTponepeaady

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnosb3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
KU3HU

09.11.2023

10.11.2023

16.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

21 CkopocThb pacnpocTpaHEHHS U JUIMHA bubmmorexa LIOK
P Pactipostp 8 17.11.2023  https://m.edsoo.ru/ffOcca54
BouiHbI. [lonepeunsie U NpoaoIbHbIE
BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3Byka 23.11.2023  https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [llkana bubmmorexa LIOK
P i 24.11.2023  https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[TpuHIMIIBI paHOCBSI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 30.11.2023
cBs3u. Paguonokanys
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) 01.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuoreka [IOK
Toueunslil ucTOUHUK cBeTa. Jlyd 07.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue brbmmorexa LIOK
p L 08.12.2023  https://m.edsoo.ru/ffOcd4e0
U300paKeHH B MJIOCKOM 3epKajie
[Ipenomnenue creta. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHblit bubmuorexa [JOK
YTOJI TIOJTHOTO BHYTPEHHETO 14.12.2023  https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaGopatopHas pabora «M3mepenue bubmuoteka [IOK
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa 15.12.2023  https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JIunssl. [TocTpoenue n3odpakeHuil B
nuH3e. PopmyJsia TOHKOM JIMH3HI.
VYBenuueHue NUH3bI

21.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOcddle

31

JlaboparopHas pabota
«HccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)

22.12.2023

32

33

34

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «Habmronenue nucnepcuu
CBETa»

HNurtepdepennus ceera. udpakmus
cBeta. JludpakunoHHas penéTka

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

28.12.2023

29.12.2023

11.01.2024

bubnuoreka [{OK
https://m.edsoo.ru/ffOced22

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudoOpsl U yCTPOHCTBA
U YCJIOBHSI UX 0€3011aCHOTO
IPUMEHEHHS

12.01.2024

36

37

38

I'paHu1Bl IPUMEHUMOCTH
KJIacCH4ecKor MexaHukH. [locTyarel
CIIELNAJIbHON TEOpUU
OTHOCUTEJIbHOCTH

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHUE
JUTAHEI
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN

JacCTUIbI. CBs3b MacChl C 3Hepr1/1e171 )41
HUMITYJIBCOM. SHCpI‘I/IH ITOKOs

18.01.2024

19.01.2024

25.01.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cf862

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas pabota «OnTuka.

but6mmorekxa [IOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI CIICIHATIBHON TEOPHU 26.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTI
40 ®otounbl. Dopmyina [Inanka. DHeprus bubnmnoreka HOK
U UMITYJIbC ()OTOHA 01.02.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHUE Eu 1IOK
nOIMoTEKA
41 .0 A.T.
dorospexta. Onbiret 02.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 SI?IHLHTegI)Ha H(l;(b(bOTOS(b(geKTa bubmmorexa [JOK
! i 08.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddekra
Hasnenue cBera. Onwite [1. H.
43 Jlebenera. XuMu4uecKoe JICHCTBHE bubmmorexa [JOK
' 09.02.2024 = https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4eckue ycTpoiucTsa u
42 MPAKTHIECKOE TIPUMEHEHUE!
dboTosneMeHT, GOTOATIHK, 15.02.2024
COJIHEUHas1 OaTapesi, CBETOIUO
45 Pemenue 3aga4 mo reme « 3JE€MEHTBI bubnuoreka [{OK
KBAHTOBOU ONTHUKHN 16.02.2024  https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
POOPA P t 22.02.2024  https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [JOK
47 IT b
OCTYIaTH Sopd 29.02.2024  https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHnue GOTOHOB
48 IIPU MEPEeX0/ie aTOMa C OJTHOTO bubmuorexa [IOK
YPOBHS SHEPTUH HA Apyroi. Bumsl 01.03.2024  https://m.edsoo.ru/ff0dOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

Bonnossie cBoiicTBa yacTul,. BoiHbI
ne bpoiina. KopnyckymsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHHUE

02.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa Pa/IMOAKTUBHOTO U3ITyYCHHUS

07.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anbda-, 6era-, ramma-
n3iydeHus. Bnusaue
pPaauoOaKTUBHOCTU HA KUBBIE
OpraHU3MBI

14.03.2024

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaz. 'aMmma-uziyyeHue

OHeprus cBA3U HYKIOHOB B SIPE.
Snepusle peakuuu. nepHblit
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
HKOJIOTUYECKUE acCTIeKThI SAEPHOI
SHEPreTUKU

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo el HaOIIOIeHUS 1
pETUCTpALIMU JIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «@yHaaMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bU3UIECKON KapTHHBI MUPAY

15.03.2024

16.03.2024

21.03.2024

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3é3nnoro neda. Co3sesnus,
HpKI/Ie SBéSHLI, IJIaHETBI, X BUAUMOC
nekenne. ConHedHas cucreMa

22.03.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeyHast akTUBHOCTb.
Uctounuk sueprun CosHia v 3BE311

04.04.2024

S7

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3IbI TTTABHOM
10CJIeI0BaTENbHOCTU. BHYTpeHHEE
cTpoenue 3B€311. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

05.04.2024

58

Muneunsiii [1yTe — Hama ['anakTuka.
[lonoxenue u aBmxenue CosHua B
lNanmaktuke. ['anaktuku. Y€pHble
JBIPBI B IIPAX TaJaKTUK

11.04.2024

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

12.04.2024

60

61

Hepemennsie nmpob6ieMbl aCTpOHOMUU

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

13.04.2024

18.04.2024

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

19.04.2024

63

O6o06matomuii ypok. Pons 1 mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

25.04.2024




Ob6o6maromuii ypok. Poib
(u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O
(u3nveckoil KapTHHE MUpa

64

26.04.2024

O6o6mmarmuii ypok. Mecto
65 ¢u3uveckoil KapTHHBI MUpa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBbIX HpeﬂCTaBHeHI/Iﬁ O IMpupoae

16.05.2024

66 PesepBHBIi ypok. MarautHoe 1ose.

DNeKTpOMarHuTHasE MHIYKIUS

PesepBHblil ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIIHOCTH

Pesepnblit ypok. KBantoBas ¢usuka.

68 DneMEHTHI aCTPOHOMUU U 1
acTpou3uKH

17.05.2024

23.05.2024

24.05.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110
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https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 11 kmace/ Makumes I'.4., [Terpoa M.A., YromeaukoB O.C. u apyrue,
OO611ecTBO ¢ OTpaHUUCHHOM OTBETCTBEHHOCTHIO «IPODAY; AkiimoHepHOe

obmectBo «M3naTenscTBO «IIpocBerieHne»

METOJANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJISL
1. Metonuueckoe nocobue k yu. I'.5. Mskumesa, M.A. [letpoBa «®usuka 11»/
[lerpoBa M. A., Kynpssues B.B. - M .: [Ipocsemenne, 2021 r.

2. CoopnuK BompocoB u 3aaa4 1o ¢pusuke 10-11 k1. Cremanora I'.H.

3. Kynepmureiin 10.C. ®uzuka. uddepenuripoBanubie KOHTPOIbHbBIE paOOTHI.7 -
1 1xnacc.CII6.: U3a. Jlom «CentaOpby, 2015.

4. ®uzuka. CoopHuk 3a1a4. 11 kiacc : yuebHoe mocodue / aBT.-cocT. A. A.
3a6omorckuii, B. ®. Komuccapos, M. A. IletpoBa. — M. : JIpoda

5. Coopuuk 3anay no ¢pusuke 1151 10—11 kmaccewl: mocodue s yuanmxcst
oOmreoOpa3oBar. opranuzanuii: 0a30Bbii U ipoduit. yposuu / H.A.
[Tapdentrena.- 5-¢ uzn. M .: [Ipocsemenune, 2017 r.

6. ®usuka. 3agaunuk. 10-11 ki.: [locodue nis o61ieoOpazoBart. yupexaeHun /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

7. TemaTH4eCKHE CaMOCTOSITEIbHBIC M KOHTPOJIbHBIE pabOThI 10 pusuke.10



kiacc. / O.W. I'pomiueBa.- M.: Dk3ameH, 2017.

8. dponTtanbHbIe Tab0paTopHbIe paboThI Mo pusmke B 7-11 kiaccax
o0meoOpa3zoBaTenbHbIX yupexaeHusax: Ku. nns yuutens / B.A. Bypos, 10.1.
Huk, b.C. 3BopeikuH u 1ip.; noxa pen. B.A. Byposa, I'.I'. Hukudoposa. - M.:
[IpocBemenue: Yueo, aut., 2015
9. Konudukatop 31eMeHTOB cofiep:KaHust U TPEOOBAHUM K YPOBHIO MOJATOTOBKH
BBIIYCKHUKOB 00111€00pa30BaTENIbHBIX yUpeXIeHUH aiis npoBeaeHus B 2024 rony

€IMHOro rocynapcTBeHHOro sk3amena no ®U3UKE.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://nsportal.ru - cormansHasi ceTh paOOTHHKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival.1september.ru/articles/ - ¢pecTuBanp negaroruyeckux uiaek
«OTKPBITBIA YPOK».

4. http:/lwww fizika.ru/ - caiit mist yautenei GU3UKU ¥ UX YICHUKOB.

5. http://www.physics.ru/ - maTepuansl o Gpusmke.

6. www . ege .edu.ru - uadopmannonusli mopran EI'D.

7. http :// school - collection . edu . ru / - equnas xomnekiust [{OPos






