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IHHOACHUTEJIBHAA 3AIINCKA

[TporpamMmma 1o ¢u3uke 0a30BOTO YpPOBHS HAa YpOBHE CpenHero ooOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOoBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarensHOM mporpammel, npenactaBieHHbix B DI'OC COO, a Ttakke C y4eToM
benepanbHOl paboyeil MporpaMMbl BOCHUTAHUS W KOHIEMIMU TNPENojaBaHus y4eOHOro
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX  OpraHm3amusx Poccwiickoit  ®Denepanuu,
pealIn3yIONMX OCHOBHBIE 00Pa30BaTeIbHbIE TPOIPAMMBI.

Conepxanuie TporpaMMbl 1O (HU3UKE HANPABICHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydarontuxcs 10—11 kmaccoB nmpu oOyueHnu ux (pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma 1o pusmuke COOTBETCTBYET
tpedboBanusiM PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM
pe3yabTaraM OOy4YeHHs, a TaKK€ YYUTBHIBAET HEOOXOIMMOCTh PEATH3ALUU MEXKIIPEIMETHBIX
CBs3ell (PU3MKU C E€CTECTBEHHO-HAyYHBIMH Y4eOHBIMHM IpeAMeTaMu. B Hell ompenensorcs
OCHOBHBIC eI M3y4eHHs (U3UKM Ha YPOBHE CpeIHEro oomero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3UKU: IJMYHOCTHBIC, METampeIMeTHbIe, MpeAMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma o GpU3MKe BKITIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTaThl 110 FOJIaM 00yUYEHUS;

e cozaepxanue yueOHoOro npeamera «Pusnkay no rogam 00y4eHus.

Odu3rKa Kak Hayka 0 HauOoJee O0IIKUX 3aKOHAX MPUPOIBI, BEICTYIAs B KAUYeCTBE y4eOHOTO
IpeiMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ] B CUCTEMY 3HAaHUI 00 OKpYXarolleM MHpE.
HIkonpHBIE Kypc (U3UMKH — CHCTEMOOOpPA3yIOIIUK Ui eCTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUHN, U3y4aeMbIX
XUMueH, ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Vcrnonp3oBaHHEe U aKTUBHOE
NpUMEHEeHHe (U3NYECKUX 3HAHUW OIpeAenseT XapakTep M pa3BUTHUE pPa3HOOOpa3HBIX
TEXHOJIOTUH B cepe HHEPreTUKH, TPAHCIOPTA, OCBOGHUS KOCMOCA, IOJYYEHHs HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOMCTBAMHU M ApYyrux. M3yuenue pusuku BHOCUT OCHOBHOH BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aromuxcs, B pOpMUPOBaHUE YMEHHH
MPUMEHSITh HAyYHBI METO/1 TO3HAHUS NP BBINOJIHEHUN UM YUEOHBIX UCCIIETOBaHUM.

B ocHOBY Kypca ¢u3uKu JUIsl ypOBHS CpeTHEro o0IIero oopa3oBaHus MOJIOKEH PsJl UIEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SBISETCS JIOTHUECKU 3aBEPIICHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3AenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOM (DU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca GU3UKU 00bETMHEH BOKPYT
¢usznueckux Tteopuil. Benymum B Kypce sBisercs (opMHpoBaHHE TPEACTABIECHUH O
CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOIb30BaHUE I'YMaHUTApHOTO
noTeHIana (pU3NYeCKOi HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHs (U3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)ke ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTMUYECKUMHU MTPOOIEeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gpu3nku npenmnoigaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEeHHBIX TEOPHM U 3aKOHOB.

Hoesn »skonozusayuu peamu3yercsi MOCPEICTBOM BBEACHUS 3JEMEHTOB COJEp)KaHus,
MOCBSIICHHBIX YKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkke 00CYkIeHUs MPOOJIeM pallMOHAIBHOTO TPUPOIOTIONIB30BAHUS U
9KOJIOTMYECKOM 0€30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpenHero obmero oOpa3oBaHUs
SBISIIOTCA  pu3udeckue Teopuu ((hOpMHpPOBAHHWE MPEACTABICHUH O CTPYKTYpPE IOCTPOCHHS
¢buznveckoil Teopuu, ponu GyHIAMEHTATbHBIX 3aKOHOB U IIPUHIUIIOB B COBPEMEHHBIX



NPEJCTABICHUAX O MPHUPOJE, TPaHUIAX NPUMEHHUMOCTH TEOPHH, /Uil OMMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUI U MIPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (PM3UKU Pealn3yeTcsi MPEXe BCEro 3a CUET
OpraHM3aliy KCIEPUMEHTAIbHON JesTeIbHOCTH o0yuatoniuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3MKKH — 3TO HCHOJB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB U
JabopaTOpHBIX PAabOT, KOTOphIE B IporpamMme 1o (U3UKE OOBEAMHEHBI B OOIIUH CIHCOK
YUYCHHUYECKUX MPAKTUUYECKUX paboT. BrlaeneHune B ykazaHHOM IepeuHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JUISI KOHTPOJII M OLIEHKH, OCYIIECTBISIETCS Y4YaCTHHKaMH OOpa3oBaTEIbHOTO
mporecca UCXOoas U3 0COOCHHOCTEH MIaHWPOBAHUS U OCHaIlleHus kabuuera gusuku. [Ipu sTom
oOecrnieunBaeTcs OBJaZeHHE OOYYaIOIMMUCS YMEHHUSIMU IMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAHMS 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHuUE yaenseTcs PEelICHUI0 pacUCTHBIX U KaueCTBEHHBIX 3anad. [Ipu 3tom
JUIS pacYCTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33/1a4U C SIBHO 3aJaHHON (PU3UYECKON MOJIEINbIO,
MIO3BOJISIIOIIME MPUMEHATh M3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjena
Kypca, TaKk U UHTETpUpys 3HAHUS U3 Pa3HBIX pa3zfenoB. JlJisg KaueCTBEHHBIX 3aj[ad MPUOPUTETOM
SBJIAIOTCS 3a/laHusi Ha OOBSCHEHHME NpOTeKaHus (U3NYECKUX SIBICHUH U IPOLIECCOB B
OKpY)Karollel >KU3HH, TpeOyrolmue BbIOOpa (PU3WYCCKOM MOJEIHM IS CHUTYaIldH IMPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpedoBanusamMu DPIOC COO K MarepuaibHO-TEXHUYECKOMY
obecriedeHnto y4eOHOro mporecca 0a30BBIH YpOBEHb Kypca (H3UKHM Ha YPOBHE CPEIIHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBHSX MPEIMETHOrO KaOuHeTa (hM3MKU WU B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOIO Iukia. B kabunere
(bU3HUKHN TOKHO OBITH HeoOXoIuMoe 1abopaTopHOe 00OPYyIOBaHHE JIJISl BBIMOJTHEHHS YKa3aHHbBIX
B IporpaMmMe MO (U3MKE YYEHHYECKUX [MPaKTUYECKHMX paboT U JIEMOHCTPALMOHHOE
o0opynoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCSs B COOTBETCTBMM C TMPHHIUIIOM
MUHUMaJIBHON JOCTATOYHOCTU U 00ECHeunBaeT MOCTAHOBKY IEPEUHCIIEHHBIX B MpOrpaMme Io
(¢u3MKe KIIOYEBBIX JEMOHCTpAalUN s HCCIEIOBAaHUS M3Yy4aeMbIX SIBIIEHUHW U IIPOLECCOB,
HMIMPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 000OpyAOBaHME ISl YUEHHYECKUX IPAKTHUECKUX paboT (opmupyercs B
BUJIE TEeMaTHYECKUX KOMIUIEKTOB M 00eCHeunBaeTcs B pacueTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOPHOro OOOpYNOBAaHUS JOJIKHBI OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCHOJIb30BAHWU AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUEC LIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU 1IEJIIMU U3Y4€HUS (PU3UKHU B 00111eM 00pa30BaHUHU SABIISIOTCSA:
e (opMupoBaHHE MHTEpPECa U CTPEMJICHHsS OOYYaIOUIMXCS K HAYYHOMY H3YUYECHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJICTABIEHUH O HAayyHOM MeTOJe TO3HaHUS U (HOpMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa M3y4eHHUs OCHOB CTPOCHHUS
MaTepuu U GyHJaMEHTAbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHuE YMEHUIN OOBICHSTH SIBICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEACTABICHUN O POJIU GUINKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JlocTikeHue 3TuX Lesel odecreunBaeTcs pelieHueM CIeIyIoIuX 3a1a4 B Impolecce
M3y4deHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:



e [puoOpeTeHue CHCTEeMBbl 3HaHUH 00 OOHIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U 371€MEHTHI acTPO(YU3UKH;

e (QopmupoBaHuE YMEHHIl TNPUMEHATH TEOPETUUYECKHE 3HAHMUS JUIS OOBSCHEHUS
Gu3MYECKUX SBJICHWA B TPUPOJE W MJIsA TNPUHATHUS TPAKTUYECKUX pEIICHUN B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB pEIEHHUs Pa3IMYHBIX 3aJad C SBHO 3a/laHHOM (u3mueckon
MOJIeIbIO, 3allady, MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHHe (U3NYECKOM
MOJIENN, aIeKBaTHON YCIIOBUSAM 33/1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENY;

® OBJAJICHHE METOAAMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUSA U MPOBENCHUS (PUBUYECKUX
SKCIIEPUMEHTOB, aHaIW3a M  MHTEpOpeTauud  UHPOpMAIUH,  ONpEeICHUS
JIOCTOBEPHOCTH IOJTyYEHHOTO PE3yJIbTaTa;

® CO3/1aHUE YCIIOBHH JJISl pa3BUTHS YMEHUH MPOEKTHO-UCCIIE0BATEILCKOM, TBOPUECKOM
NeSITETTHHOCTH.

Ha w3yuenue ¢usuku (06a30BBI YpOBEHb) Ha YPOBHE CpeTHETO o0Iero oOpa3oBaHUS
orBoautcs 136 gacos: B 10 kiacce — 68 uacoB (2 yaca B Hemeno), B 11 kimacce — 68 gacos (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme mno Gpusnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHJIOBAaHHBIM, YUYUTEIb JAEJaeT BBHIOOP MPOBEACHHS JIAOOPATOPHBIX DPA0OOT U
OTIBITOB C Y4€TOM MHIUBUAYATbHBIX OCOOCHHOCTEH 00yJaroInXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'O IO3HAHMA
O®u3uka — Hayka o mpupojne. Hayunesle MeToabl MO3HaHUs OKpyxkarouiero mupa. Poib
HKCHEPUMEHTA M TEOPUH B TPOIIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PHU3HKE.
MonenupoBanue (u3nuecKux sBieHUN U mporeccoB. Hayunble rumnoressl. Ousnyeckue
3aKOHBI M TEOPHH. | paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIIUT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHUN COBPEMEHHOM HAay4yHOH KapTHHBI MHUpa, B
IIPaKTUYECKON AESATEIbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHazoroBblie u IU(POBBIC H3IMEPUTETHHBIC TPUOOPHI, KOMIBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBkeHHEe. OTHOCHTEIBHOCTh MEXaHMYeCKoro mBrkeHusa. Cucrema
orcuera. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepuaibHOM TOUKHM, UX MPOEKIMU HAa OCU CHUCTeMbl KoopAuHaT. ClioKeHHE NMepeMEIeHU 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE NBUXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NEPEMEILEHNS] MaTEPUAIbHON TOYKH OT BPEMEHHU.

CBoOonHoe nazieHne. Y CKOpeHUE CBOOOTHOTO MaJCHHUS.

KpuBonuneriHoe nBuxkeHue. J[IBmkeHHEe MaTepualbHOM TOYKH MO OKPYKHOCTH C
IOCTOSSHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBAas CKOpPOCTb, JIMHEWHas CKOpocThb. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHUE: CIMIOMETD, JBHXKEHHUE
CHapS/IOB, LIETIHBIC U PEMCHHBIC TIepEeAayu.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAIIMS KHWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pe:KEHHOM MPOCTPAHCTBE.

Habmtoenue nBrkeHus Tena, OpoieHHOro Mo YTI0oM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydeHne HepaBHOMEPHOT'O ABUKEHUS C LEBIO ONPEAEIEHNS] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOWIEHUS ~ MEXAY  NYTAMH, OPOUAEHHBIMH  TEIOM  3a
MOCJIEIOBATEIIbHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBH)KECHUU C
HAa4aJIbHOM CKOPOCTHIO, PABHOU HYIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOCTU ["anunes. [lepoiid 3akoH HeroToHa. MHEpLnanbHble CHCTEMBI
oTcueTa.

Macca tena. Cuna. IIpuauun cynepniosuiuu cuil. Bropoii 3akoH HeroTona 1is
MaTtepraibHON TOUKHU. TpeTuii 3akoH HploTOHA 1719 MaTepraibHbBIX TOYEK.

3akoH BcemupHoro tsroreHus. Cuna tspkectd. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenune. Bunbl Tpenus (mokosi, ckoyibkeHus, kaueHusi). Cuna tperus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUsl U cuiia TpeHus nokos. Koadduument tpenus. Cuiia conpoTUBICHUS
MIpU ABUKEHUU TeJla B )KUJKOCTH WM rase.

[TocTynaTensHOE U BpamaTeabHOE IBHKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT cuibl OTHOCUTENIBHO OcU BpaieHus. [lnedo cunbl. YcimoBus paBHOBeCHs
TBEPZIOTO TeNa.

TexHu4eckue yCTpoHCTBA U MPAKTUYECKOE MPUMEHEHHE: TOAIUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaLnu.

Hesecomocts. Bec Tena mpu yCKOpEeHHOM MOIBEME U TIAJICHUH.

CpaBHEHHME CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcnoBusi paBHOBECHs TBEPOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydeHue ABM>KEHUS OpycKa 0 HAaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO T€Ja, UMEIOLIEr0 OCh BPAILICHHUS.

Tema 3. 3axonsl coxpanenus é Mexanuxe

Nmmynbc MaTepuanbHOM TOUKH (TeNa), CUCTEMBbl MaTepUaIbHBIX TOUeK. VIMITyNIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITYJIbca. PeakTUBHOE IBHKEHHE.

PaGora cuibl. MOIIHOCTD CHJIBI.

Kunerndeckas sHeprusi MarepraibHoi Touku. Teopema 00 N3MEHEHUN KMHETUYECKOM
SHEpPTrUH.

[TorenuuanbHas sHeprus. [loTeHnanbHas YHEPTUs YIpyro AeGopMUpOBAHHON MPYKUHBIL.
[ToTeHunanpHas 3Heprus Tena BOJIU3HU MOBEPXHOCTH 3EMITH.

[ToreHnnanbHbIe U HEMOTEHIIUANbHBIE CUITBL. CBSI3b paOOThI HEMOTEHIIUATBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeNl. 3aKOH COXPaHEHMsI MEXaHUUECKON SHEPTUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHUuyeckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMIKEHUE.

[Tepexon MOTEHIIMANBHON YHEPTHH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3ydeHne aOCOMOTHO HEYMPYroro yaapa ¢ MOMOIIBIO JBYX OIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW DHEePTruu Tella Ha
MIpUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Paspnen 3. MousekyasipHast pu3nka ¥ TepMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu
OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOPHH U X ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue./luddysus. Xapakrep ABMKEHUS ¢ B3aUMOJCHCTBHUS  YaCTHIL
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BeliecTBa.Mosie CTpOEHHUsI Ta3oB, JKMAKOCTEH M TBEPABIX Tel U OOBSICHEHHUE CBOMCTB
BELIECTBA HA OCHOBE JTHX Mozenel. Macca u pasmepbl Mosiekyin. KonnuecTBo BerecTsa.
[TocTostnuas ABoraapo.

TemoBoe paBHoBecue. Temnepatypa u e¢ usmepenue. lllkana remneparyp Llenscus.

Mognens uneansHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
uaeasbHOro raza. AOcoioTHas TeMmmepaTypa Kak Mepa CpelHedl KHHETHYECKOW HHEpPTruu
TEIUIOBOrO JBIKeHus dvactul rasza. lllkana temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccsl B UAcaIbHOM Ta3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBieHue U30MpPOLIECCOB: U30TepMa,
n30x0pa, nu3obapa.

TexHuueckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3blBAIOLIME JAMCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu MoOJEKyI
OPraHNYeCKUX COCTUHECHUM.

OnbIThl 0 AU} PY3UH KUAKOCTEH U ra30B.

Moens OpOYHOBCKOTO JIBHYKEHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Monensb, HUTIOCTPUPYIOLIAst IPUPOY NABICHUS ra3a HA CTEHKH COCY/a.

OnbIThI, WUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UI€AIBHOTO Ta3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchbl BO3JyXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEpEHHH 00BEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATYypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK/y TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ochogbl mepmoOuHamuKu

TepMonuHaMuueckass cCUCTEMa. BHYTpeHHs SHEprusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e¢ u3MeHeHus. KonnyecTBo TeroTsl U padota. BHYTpeHHss sHeprus 0JHOATOMHOTO
UJEABHOTO ra3a. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLINS, U3TyUEHHE. Y AelIbHAs
TEIJIOEMKOCTh BemiecTBa. KonnuecTBo TEIIOTHI MU TeIIonepeiaye.

[Tonsatue 00 ammabatHOM mpouecce. IlepBblit 3akoH TepMoauHaMuKku. IIpuMeHenue
[IEpPBOTr0 3aKOHA TEPMOJAMHAMUKH K H3ompoueccam. ['paduueckas naTepnperanus paboTsl rasa.

Bropoii 3akoH TepMonHaMuKi. HeoOpaTUMOCTh POIIECCOB B PUPOJIE.

TemoBbie MamuHbL. [IpuHIIKIIBI e CTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEprUM B
TeruoBbIX MamuHax. KoadduuueHnTt nonesHoro aeiictsus terioBoi mamuubsl. [lukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO AEUCTBUS. DKOJOTUUECKHE TPOOIEMbI TETIJIOIHEPTETUKH.

TexHHueckue yCTpoiicCTBAa M IPAKTUYECKOE INPHUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
Cropanus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPIIEHUH pPaOOTHI: BBUIET MPOOKH U3
OYyTBUIKM TOJI JIEHCTBHEM C)KaTOro BO3/lyXa, HarpeBaHue s>(upa B JATyHHOH TpyOke myTeém
TpeHUs (BUICO0IEMOHCTPAIIHS).

M3meHeHne BHYTpEHHEH sHEprun (TeMIiepaTyphl) Teia Mpu Terionepeaaye.

OnbIT 0 agnabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mojenu mapoBoil TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO IBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3mepeHne yaenpHOM TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvt

[TapooOpa3oBanne u KoHueHcauus. HMcmapenne wu  kuneHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAS BIQXKHOCTh BO3ayXxa. HaceleHHbIi map. Y aenpHas TEIoTa napooOpa3oBaHUsl.
3aBUCUMOCTD TEMIIEPATYPhl KMUIICHHS OT aBJICHMS.
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Tsepaoe Teno. Kpucrannnueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe Marepuayibl. [lnmaBneHue u Kpucramiuzauus. YIenbHas
TerioTa masieHus. Cyonmumanus.

YpaBHeHue TEII0BOro OanaHca.

TexHuyeckue ycTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTMU  IIOJyYEHUS COBPEMEHHBIX MaTepualioB, B TOM  UHUCIE
HaHOMAaTepHaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX M1APOB.

Kunenne npyu NoHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Haburonenne HarpeBanusi 1 IU1aBJIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMoHCcTpanusi KpUCTaIOB.

Yuenuueckui sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Pasnen 4. djaekTpoauHAMHUKA

Tema 1. Inekmpocmamuxa

OnekTpuzanusi Tel. OJEKTpUYeCKuid 3apsn. JlBa BuAa DJIEKTPUUECKUX 3apsJiOB.
[IpoBOAHMKY, TUAIEKTPUKHU U MOTYIPOBOJIHUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueyHbIi  AJIEKTpUYECKUH — 3apsii.
DOnekTpuueckoe monie. HanpsokeHHOCTH dIeKTpUYecKoro rmoss. [IpuHuun cynepno3uiuu
AIEKTPUYECKUX ToJIeH. JINHUKM HANPS>KEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocraruyeckoro monsa. [loreHmuman. PasHocTh  MOTEHIMANOB.
[TpoBOIHMKY M TUAJEKTPUKH B IJIEKTPOCTATUUECKOM Touie. JluaiekTpruieckast mpOHUIIaeMOCTb.

OnekTpoeMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIOCKOIO KOHAEHcaTopa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTaTUUECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMUPOBATILHBIM
anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

Y CTpoCTBO M MPUHIAII AEHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IEeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3aIlUTa.

JIMDIEKTPUKHY B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOUIaAW  IUIACTHH,
PACCTOSTHUS MEXKIY HUMHU U JTUAICKTPHIECKON MPOHUIIAEMOCTH.

DHeprusi 3apsKEHHOT0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue 31eKTpOEeMKOCTH KOHAEHCaTopa.

Tema 2. Ilocmoannstit 31exmpuueckuit mok. Toxu 6 paznuunvix cpedax

DIIEKTPUUECKUI TOK. Y CJIOBHS CYIIECTBOBAHHS AJIEKTPUIECKOTO TOKa. MICTOYHMKM TOKa.
Cuna Ttoka. [1ocTOSHHBIN TOK.

Hanpsxenue. 3akon Oma Ji71s1 yyacTka LETH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nensHOE COTIPOTUBIICHUE BElIEeCTBA.
[TocnenoBarenvHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE IIPOBOHUKOB.

PaGoTa snextpuyeckoro Toka. 3akoH [[xoyms—JIeHa. MOIHOCTB JIEKTPHUUECKOTO TOKA.
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DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHNE HCTOUYHUKA TOKA. 3akoH OMa Jyisl
MOJTHOU (3aMKHYTOM) AJIeKTprIeckoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHas NPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DneKTpUYecKUi TOK B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAsT MPOBOJUMOCTH IOJYIIPOBOJHUKOB.
CgoiictBa p—n-niepexosa. [lomynpoBoHUKOBBIC TPUOOPHI.

DNEKTPUYECKUH TOK B PacTBOPax M pacIljiaBax AIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
aucconuanys. JIEKTPOIIN3.

OnexkTpuueckuil ToK B razax. CaMoCTOSTENIbHBIN U HECAMOCTOATEIbHBIN pa3psa. MonHus.
[Tna3zma.

TexHuueckue ycTpoiicTBa M IPaKTUYECKOE IPUMEHEHHUE: aMIEPMETP, BOJIBTMETP,
peocTar, HUCTOYHMKM TOKa, OHJIEKTPOHArpeBaTelbHble NPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BaKyYyMHBIA IHOMA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIHM MO/, T'aJIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LUIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOLIAAU
IIONIEPEYHOr0 CEUYEHUs U MaTepHuaa.

CMelaHHO€ COeJUHEHHE ITPOBOJHUKOB.

[Tpsimoe m3MepeHue 3IIEKTpOABMKYILEN cuibl. KOpoTKkoe 3aMblKaHHME raJlbBAHMUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI0 CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAJNIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHne CMEIIaHHOTO COEUHEHNS PE3UCTOPOB.

W3mepeHne DIEKTpONBMKYIIEH CHUJIBI HCTOYHMKA TOKAa M €r0  BHYTPEHHErO
COIPOTHBIICHUS.

HaGnronenue snekrpoiusa.

Me:xnpeamerHblie CBA3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C Y4ETOM
COJZIEpKATENBbHBIX MEXIIPEIMETHBIX CBs3ed C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nousmus, CBS3aHHbIE C M3yYEHMEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJeHHeE,
SKCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEb, U3MEPEHNE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUW, JHMHEWHas (QyHKIusA, mapabdona,
runepOoia, uX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH HAa OCH
KOOpPJMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanndeckoe JIBUKEHHE B )KMBOU mpupoae, nud¢ysus, ocMoc, TErI000MeH
KUBBIX OPraHU3MOB (BH]IbI TEIUIONEPENAUYH, TEIJIOBOE PAaBHOBECUE), IIEKTPUUECKUE SIBJICHUS B
YKUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TEJ, JKUIKOCTEM M Tra30B, 3JEKTPUUECKUE
CBOMCTBA METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLMALINS, TaIbBAaHHKA.

T'eoepaghus: BnaxHOCTb BO3yXa, BETPbI, 0apOMETpP, TEPMOMETD.
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Texnonoeus: nmpeodpa3zoBaHue JBUXKEHUH C MCIOJIH30BAHUEM MEXAaHU3MOB, YUET TPCHUS B
TE€XHUKE, MOJIIMIHUKU, MCIOJb30BaHME 3aKOHA COXPAHEHMsS MMITyJbCa B TEXHHKE (pakeTa,
BOJIOMET U JIpyrH€), JBUTATelb BHYTPEHHETO CrOpaHusi, MapoBas TypOuHa, OBITOBOI
XOJIOIWJIBHUK, KOHJULIMOHEDP, TEXHOJIOIMH IOJy4YE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HAaHOMATEpPHaJIOB, W  HAHOTEXHOJIOTMHM,  AJIEKTPOCTAaTUYECKass  3allluTa,  3a3eMJICHUE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH HPUHTEP, DIIEKTPOHArpeBaTelIbHbIE  MPHUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPHOOPHI, TATHBAHUKA.

11 KJIACC

Pa3nen 4. DinekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

ITocTrossHHbIE MarHuTHl. B3anMoneicTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
Bekrop maruutHOM nHAyKUMH. [IpuHIMO Cyneprno3uiuy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
uHaykiuy. KapTrHa mTuHUN MarHUTHOW MHTYKITAHU TIOJIS IOCTOSTHHBIX MarHUTOB.

MaruuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa JIMHMI MHIYKIUMU MArHUTHOIO MOJIS
JUIMHHOTO TPSIMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOIO IMPOBOAHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelcTBue NpoBOJHUKOB C TOKOM.

Cwita AMmriepa, €€ MOyJIb U HallpaBJICHUE.

Cuwia JlopeHua, e€ MOAyJb W HampaBieHHE. [[BU)KEHHME 3apsyKEeHHOM YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Toje. Pabota cuibl Jlopenna.

SIBneHue 35eKTpOMarHUTHOM HMHAYKUMU. IloTOK BekTOpa MAarHUTHOM HMHAYKLIMH.
DNEKTPOABMKYIIAS CUJIa UHIYKIIUH. 3aKOH 3JIEKTPOMarHuTHOU HHAyKIuu Dapases.

BuxpeBoe snekTpuueckoe moje. DJIEKTPOABMXKYLIAs CUJla MHAYKUUMU B IPOBOJAHHUKE,
JBHOKYILEMCS TTIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKUA C TOKOM.

DIIeKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOCTBA M MPAKTUUECKOE MPUMEHEHUE: TOCTOSHHBbIE MAarHUTHI,
3JIEKTPOMATrHUTHI, AJEKTPOABUTaATEIb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TIE€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre HIMEKTPOMAarHUTHON MHAYKITHH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJIEKTPOABUKYIIEH CHIIBI MHIYKIIMA OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBiieHME CaMOMHTYKITUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydeHne MarHuTHOTO MOJI KaTYIIKA C TOKOM.

HccnenoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenoanue sBICHUS AJIEKTPOMATHUTHON MHYKIIMH.

Paznen 5. Kone6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHunHvle KOAeOanus
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Konebarenbnas cucrema. CBOOOMHBIE MexaHWYeCKHe Konebanus. [ apMoHUYECKHe
konebanusa. Ilepuon, uactora, ammiauryna u (aza koneGaHuil. IIpyXKMHHBIH MasTHHK.
Matemaruueckuil MasTHUK. YpaBHEHHME I'apMOHMYECKUX KojeOanuil. [IpeBpaienue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebartenbubiii  koHTYp. CBOOOIHBIC 3IEKTPOMArHUTHBIE KOJEOaHWUS B UACATHLHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKJIy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B HJICATILHOM KOJEOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxalooUMX KoneOaHUAX. BrIHYX/IeHHBIE MEXaHUUECKUE KOJeOaHusl.
Pe3onanc. BoiHyX/1eHHBIE 3]IEKTPOMAarHUTHbIE KOJIEOaHMsL.

ITepemennbIil TOK. CUHYCOUJAIbHBIN NIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, meperada W MOTPeOICHHUE DIEKTPUYECKOH SHEPTHUH.
OKOJIOTUYECKME PUCKM IpU IPOU3BOIACTBE JNEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HMU.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIIEKTPUYECKHM 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTUYeCKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6mronenue pezonanca.

CB00OOAHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHusl.

OcuumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKA W HAalpsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHC mpu mocienoBaTENIbHOM COEAMHEHWH PE3UCTOPA, KAaTyIIKW MHIYKTHUBHOCTH
KOHJIEHCaTOopa.

Mojenb TMHUM IEKTPONEepEAAYN.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBaHue 3aBUCUMOCTH NTEPHOA MaAJIBIX KOJIeOaHU rpy3a Ha HUTH OT AJUHBI HUTH U
Macchl Ipys3a.

HccnenoBanne TIEPEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyLLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomazHumHle 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
n panuHa BonHbl. [lomepeunble W mpoponbHble BOJMHBL. WHTepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIydEHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
opueHTanus BektopoB E, B, V B snextpomaruutHoil BojHe. CBOMCTBAa 3J€KTPOMarHUTHBIX
BOJIH: OTpaXeHHE, TMpelloMIIeHHe, Noisgpu3anus, audpakuus, wuHTepdepeHus. CKOpPOCTh
ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37J€KTPOMAarHUTHBIX BOJIH. IIprMeHeHue 2JIeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBSI3U U TeIeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaIOIEeH Cpebl.

TexHuueckue ycTpoucTBa U NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3ByKOBas JUarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paIuOoNpUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.
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Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teno Kak HCTOYHHK 3BYKa.

Habmoienue orpaskeHus: U MpeioMIICHHS] MEXaHUUYECKUX BOJIH.

Ha6monenne natepdepeHImy u qudpakiiuyi MEXaHUIeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmroneHne cBs3M I'POMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIMTYAOM U YacTOTOM
KoJeOaHuH.

HccnenoBanue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEJIOMIICHHE,
nosispu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [IpsmonuneitHoe pacipocTpaHeHHE CBETa B OAHOPOIHOM cperie.
JIyd cBeta. ToueuHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBl OTpaxkeHUsl cBeTa. llocTpoeHue M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI MpeOMIICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTellb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroa MOTHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cBeta. CnoxkHbli coctaB 6enoro csera. L[Ber.

Cobuparomue ¥ paccewBaromue JHH3bL. ToHKas mmH3a. DOKYCHOE pacCTOsiHHE U
ONTUYECKasi CHJIa TOHKOHM JIMH3bL. [locTpoeHne n300pakeHuil B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMya TOHKOW JIUMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenenbl NPUMEHUMOCTH T€OMETPUUYECKOM ONITHKH.

BonnoBas onrtuka. HMaTepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIIOBHUS
HaOII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB.

HMudpaxkus csera. [udpakumonHas pemeTka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIeHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha TU(PAKIIMOHHYIO PEIICTKY.

[Tonsipu3zarus cBeTta.

TexHuueckue ycTpoWCTBa M MpPaKTUYECKOE IMPUMEHEHME: O4YKH, JIyna, (oToammapart,
MPOEKIIMOHHBIA  ammapar, MHKPOCKOM, TEJECKON, BOJOKOHHAS OMNTHKA, JUGPaKIMOHHAS
penieTKa, moJIIPOUI.

Llemoncmpayuu

[TpstmonuHeHOE pacnpocTpaHEeHUe, OTpaKEHHWE W IpejomiieHue cBera. OnTuyeckue
pUOOPBHI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUI B IMH3AX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nudpaxnuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue criekTpa ¢ MOMOILBIO TPU3MBL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nomnsipusauu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Habmronenue aucnepcuu cBera.

Pazgen 6. OcHOBBI CrIelIAIBbHOMN TEOPUH OTHOCHTEIbHOCTH
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I'paHHLIBI IPUMEHUMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynmaTel cnenuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe, IIPHHIHAI
OTHOCHUTENILHOCTH DUHILTEIHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPAILCHUE JAJINHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13p Macchbl C 3HEPrue U UMITYJIbCOM PEISITUBUCTCKON YacTULIBI. DHEPIHsl TOKOSI.

Pa3znen 7. KBanToBas pusuka
Tema 1. dnemenmul K6aHMOGOI ONMUKU
®otonbl. Dopmyna [lnanka cBsa3u sHEprUn (POTOHA C €ro YaCTOTON. DHEPTHsl U UMITYIIbC
dboToHa.
OtkpeiTie u wuccineaoBanue ¢orodpdekra. Onwvitet A. I'. CromeroBa. 3akoHBI
dboTodrddekra. YpaBuenue DitHmrerHa 115 pororddexra. «KpacHas rpanuna» pororddexra.
Hasnenune ceera. Onbrtel [1. H. JIeOenera.
XUMHUUYECKOE IEUCTBUE CBETA.
TexHu4eckue ycTpoucTBa U MPAKTUUECKOE MpUMEHEeHHe: (OTOIIEMEHT, (POTOAATUHK,
COJTHEYHas Oarapesi, CBETOIUO/I.
Jlemoncmpayuu
®otoaddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTordexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o-yactuil. Ilnaneraphas
Mozenb atoma. [locrynarsl bopa. M3nydyenue u nornomieHue (OTOHOB IPH MEpPEXOJe aToMa C
OJIHOTO YypOBHS DJHEpPruM Ha Apyroil. Buael cnekTpoB. CHeKTp ypOBHEH HHEpruu aroma
BOJOpOA.
BonnoBele cBolicTBa yactull. BosHel ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyalu3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTy4yEHUE.
TexHuueckne yCTpPONWCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPalbHBIA aHAIU3
(ciekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JJIMHBI BOJHBI Jia3epa.
HaOnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Hab6nronenune nuHEe9aToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOCHMS  sapa. OTtkpbiTHE
paauoaktuBHOCTH. OTBITE Pe3epdopaa mo onpenenaeHuno cocTaBa paJuoakKTUBHOTO U3ITyUEHHUS.
CoiicTBa anba-, 6era-, raMMa-U3ydeHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPIaHU3MBI.
OtkpeiTHEe TpoTOHa W HeWTpoHa. HykionHas mozens sapa ['eiizenOepra—liBanenko.
3apsn sapa. MaccoBoe unciio siipa. M30Tomsl.
Anbda-pacnaa. DNEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaz. ['amMma-uzinydeHue. 3aKoH
paaMoOaKTUBHOIO pacnaja.
OHeprus CBs3U HYKJIOHOB B sifpe. SnepHbie cuiibl. JlegekT Maccsl sapa.
Snepusle peakuuu. JleneHue u CUHTES SIEp.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOmeMbl W MEPCHEKTHBBI  SACPHOU
OHEPreTUKU. DKOJIOTMUECKUE ACIIEKTHI IAEPHON SHEPTETUKH.
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OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

DyHaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (U3NUECKOM KapTUHBI MUPA.

TexHHYEeCKHEe YCTpPOMCTBA M IMPAKTUYECKOE IPHUMEHEHUE: NO3UMETp, KaMmepa Buibcona,
SJICPHBINA PeaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoOB YacTHUIl (110 TOTOBBIM (poTorpadusim).

Pazgen 8. DiieMeHTHI AaCTPOHOMMH U ACTPOPUIUKH

Ortanbl pa3BuTus actpoHomuu. [lpukinangHoe W MHUPOBO33PEHUECKOE  3HAYCHHE
aCTPOHOMUMU.

Bup 3Be3anoro neda. Co3Besnusi, SpKUe 3BE3/bl, IUIAHETHI, UX BUIUMOE JIBHXKCHHE.

ConHeynas cuctema.

Connue. ConHeuyHast akTUBHOCTb. Mcrounuk sHepruu ConHUA M 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpaJdbHBI KJIacC — CBETHUMOCTB». 3BE3[IbI
[JIAaBHOM IOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUISl 3BE3]l TJIaBHOM
MOCJIEeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHune 3Be31. CoOBpeMEHHbIE MPEACTABICHUA O
MIPOUCXOXACHUHU U 3BoJrounK CoNHIA U 3BE3/1. DTalbl AKU3HU 3BE3I.

Muneunsiii [1yts — Hama [Manaktuka. [lonoxxenue n neuxxenne Connua B ['anaktuke. Turbl
rajiakTuk. PanuoranakTuku u kBazapel. UepHbIE ABIPHI B sIpax TajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0606ma. PazOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHast ctpykTypa Beenennoil. MetaranakTuka.

Hepemennsie npobieMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Habmronenns HEeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIpe/IeNIeHHs] TTOJIOXKEeHNUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro Mnosymapus 1 sipkue 3BE3/1bl.

Habmronenus B reneckon Jlynsl, minaner, Muneunoro [Tytu.

O0o0maroniee NnoBTOpeHNE

Pony ¢u3uku ¥ acTpOHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIUAIBbHON U
THYECKOH cdepax AeATEIBHOCTH YEJIOBEKa, pPOJb M MECTO (HU3UKM M aCTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, pOib (U3HUYECKOH Teopuu B (OPMUPOBAHUU
Mpe/ICTaBICHU 0 GU3MUECKON KapTUHE MUPA, MECTO (PU3NUIECKON KapTUHBI MUPA B O0ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBA3H

N3yuenne kxypca ¢usukm 06azoBoro ypoBHsS B 1l kiacce OCYIIECTBIISETCS C Y4ETOM
COJIEP’KATENbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEeMaTHKH, OWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnvie nouwsamus, CBS3aHHbIE C M3yYEHHEM METOJOB HAayYHOTO IO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJeHHeE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHUEe CUCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHBIE 3JIEMEHTApPHBIX (DYHKUHUH,
MPU3HAKH TIOJOOHS TPEYTOJIbHUKOB, OTIPEIEICHUE IO U TNIOCKUX (PUTYp U 00bEMa Tedl.
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buonoeusn: snextpuyeckue SBICHUS B JKMBOM MpHUpOJE, KojeOaTeslbHbIE IIBUKCHUS B
KUBOW NPUPOJE, ONTUYECKUE SBICHUS B JKUBOM IPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpPraHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEpABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKOM PELICTKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTocheMKa 3eMHOU
IIOBEPXHOCTH, MPEJCKA3AHUE 3EMIIETPSCEHUH.

Texnonozcus: TMHUM DIIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUIaTENb,
WHAYKIUOHHAS TIe4b, pajap, pPaAUONpUEMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTUKA, COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

OcBoenue yueOHOro mpeamera «®dusuka» Ha ypoOBHE CpenHEro oomiero oOpa3oBaHUs
(6a30BBIil  YpOBEHB) JIOJDKHO  OOCCIIEYUTH  JIOCTHDKEHHE  CICAYIONUX  JUYHOCTHBIX,
METAaINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3MKay JOJKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH
MO3UIMEl JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUW, TO3UTUBHBIX BHYTPEHHUX
yOeXIEHHH, COOTBETCTBYIOIMX TPAJAWIUOHHBIM IIEHHOCTSM POCCHUHCKOro  0OIIecTBa,
paciivpeHue >KU3HEHHOTO OIbITa M OIbITa JEATENIbHOCTH B MPOIECCEe peall3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATENbHON AESITEIbHOCTH, B TOM YHCJE B YACTH:

1) rpa:KIaHCKOro BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU  O0ydYarollerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOro O0IIEeCTBa;

MPUHATHE TPATULIUOHHBIX O0IEYETIOBEUECKIX T'YMAHUCTHUYECKUX U JEMOKPATHYECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B HHTEPECaX IrpaK1aHCKOTO 0OIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJICHCTBOBATh C COLMUAIBHBIMU HMHCTHUTYTaMU B COOTBETCTBHH C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOH 1€ATEIbHOCTH;

2)NaTPHOTHYECKOT0 BOCIIMTAHHUSI:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOMN TPaXKIAHCKONW MIEHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSM POCCUMCKHX
yU4€HBIX B 001acTU (DU3UKH U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCJIE B IEATEIILHOCTH YUCHOTO;

0CO3HaHME JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOHUNBOTO OYAYIIEro;

4)3CTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUasi 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
¢usnyeckoil Hayke;

5)TpyaoBOro BoCIUTAHHUS:

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHATBHOW JEeATENbHOCTH, B TOM 4YHCIIE
CBS3aHHBIM C (HU3UKONW W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu u peanr3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6)3K0JIOrHYecKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh HIKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TIJI00AJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIJAHUPOBAHUE W OCYLIECTBJICHHUE JIEMCTBHI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
LIeJIEW YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paclIiupeHHe OIbITa JEATEIbHOCTH SKOJOTMYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHU 110 (pru3muKe;
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7)IeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKU;

OCO3HaHUE IICHHOCTH HAayYHOU AESITebHOCTH, TOTOBHOCTh B IIPOIECCEe U3YUYEHUS (HUBHKU
OCYUIECTBJISITh TPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBrble JJornyeckne aeiicTBUS:

CaMOCTOSITENILHO (POPMYTHPOBATh M AKTYAIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €¢
BCECTOPOHHE;

OTIPEICIIATH LN JeATSIIbHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SBICHUSIX;

pa3pabarbIBaTh TUTAH PEIICHHS TPOOJIEMBI C YUETOM aHAIN3a UMCIOIIUXCSI MaTePUATBHBIX
Y HEeMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B JICATEIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB LEIISIM,
OILICHUBATh PUCKH IMOCJICICTBUM JIEITCIbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATE PabOTY B YCIIOBUSAX PEALHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOC MBIIIJICHHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJICM.

Ba3oBble ucciieoBaTeIbCKHE AeHCTBHUS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUCBBIMH IMOHSATHSAMH H METOJaMH (U3HUYECKOU
HAYKH;

BJIQJICTh HaBBIKAMHU Y4EOHO-MCCIICOBATEIHCKOW W MPOSKTHON JIEATEIHHOCTH B O0JACTH
(GU3HUKHN, CIOCOOHOCTHIO Y TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB PEIIeHUs 3a7a4
(U3HYECKOTO COJIepIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/I0B MTO3HAHMUS;

BJIQJIETh BHUJAMHU JIEATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUsS, €ro HWHTepIpeTalui,
MpeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CHTYAIUsAX, B TOM YHCIIEC TIPH
CO3/IaHUU YUEOHBIX MPOEKTOB B 001acTH (HU3UKH;

BBISIBJISITh MIPUYMHHO-CIICJICTBCHHBIE CBSI3M M aKTYaIM3UPOBATH 3aJady, BBIIBUTATH
TUIOTE3y €€ peIleHUs, HaXOAWTh apryMEeHThl A JO0Ka3aTelbCTBa CBOMX YTBEPXKICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIIeHUS 3a7aud pe3yibTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (PopMynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEeNbHON AESITETHbHOCTH, B
TOM YHUCJIC TIPH H3YUCHUH (PU3UKH;

JaBaTh OLEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh TPUOOPETECHHBIN OTIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIE PEIICHHUS.

Pabora ¢ nngopmanmeii:

BJIQ/ICTh HABBIKAMU TOJY4YeHUS WHMOpMAIUU (PU3UYECKOTO CONEPKaHUSI M3 HCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBIATh IIOWCK, AaHAU3, CHCTEMAaTH3allui0 |
WHTEpIpETANIO HHPOPMAIINH PAa3IUYHbIX BUOB U (HOPM MPEACTABICHHUS;

OIICHUBATH JOCTOBEPHOCTH MH()OPMAIIHN;

UCIIONIb30BaTh CpPEeACTBA WHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B
pelIeHNY KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHW3alMOHHBIX 3a/Ja4 C COOJIOJCHHEM
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TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€3011aCHOCTH, THTHEHBI, PeCypcocOepekeH s, PABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIIOHHOM 6€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opMarax C ydeToM
HasHayeHus WHGpOpManIMM ¥ 1[EIEeBOM ayIUTOpUH, BHIOMpas ONTHMAIbHYIO (opmy
MPEJCTABICHUS U BU3yaTH3alHUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaX (DM3UKH M BO BHE-YPOUHOU JIEITEILHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSTYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHHsSI C MCIOJb30BAaHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIBHOU PabOTHI;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JCUCTBUU C Y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KIOT0 WieHa KOJUIEKTHBA,;

MPUHUMATh 1I€TM COBMECTHOM JESATEIBHOCTH, OPTraHU30BBIBAaTH W KOOPAHMHUPOBATH
JNEUCTBUSL N0 €€ JIOCTUKEHUIO: COCTAaBJIATh IUIAH JEUCTBUH, pacHpelnesisiTb POJIU C Yy4ETOM
MHEHUH yYaCTHHKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOU paOOTHI,

OILICHUBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaHJBI B OOLIHIl pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIC NPOEKTHI, OLICHUBATh HMJICH C IO3UIIMHM HOBHW3HBI, OPUTMHAJIBLHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE IIOBEIEHHWE B PAa3JIMYHBIX CHUTYalusX,
MPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIUATHBHBIM.

PeryasitTuBHbIC YHHBepCcaJIbHbIe Y4eOHbIC e CTBUS
Camoopranuzanmusi:
CaMOCTOSITENIFHO OCYIIECTBIIATH IMO3HABAaTEIbHYIO AEATENbHOCTh B 00JacTH (PU3MKM U
aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHMPOBATH COOCTBEHHBIE 3a/]aul;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHMS PAcCUCTHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboOThl € Yy4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEU U MPEAINIOYTECHUM;
JIaBaTh OLEHKY HOBBIM CUTYAalIUSIM;
pacuIMpsATh paMKH Y4eOHOTO IpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIULMM B oOsacTH  (PU3MKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHbII YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
U MBICTIUTENBHBIX IIPOLIECCOB, X PE3Y/IbTATOB U OCHOBAHMIA;
MCIIOJIb30BaTh MPUEMBI PeIIEKCHH ISl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELIECHUS [0 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB IEATEIbHOCTH;
NpUHUMATD ce0s, TOHMUMAsi CBOU HEIOCTATKU M IOCTOUHCTBA,
MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB EATEIbHOCTH;
NPU3HABATh CBOC MPaBO U MPABO JPYTUX HA OMIMOKH.
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B mporecce OCTHX EHHS TNYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHEero oo1iero o0pa3oBaHusi y 0OyUYaIOIIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJUICKT, PeINoIaralonni coOpMHUpPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOC SMOIIMOHATIBHOE COCTOSIHHE,
BUJICTH HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SYMOIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B cele;

CaMOpEeryJINpOBaHuUs, BKJIIOYAIOLLETO CaMOKOHTpOIJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOC IIOBEJIEHUE, CIIOCOOHOCTH aJalTUPOBATHCA K 3MOLMOHAIBHBIM
W3MEHEHUSM U NPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LEIH U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBHIBATh €0 IMIPHU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, TPOSBISATH MHTEPEC U pa3pemiaTh KOHGIUKTHIL.

HNPEIAMETHBIE PE3YJIBTATDI

K koniy o6yuyenus B 10 kJjacce rpeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTDH Y O0yUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha IpUMepax posib U MecTO (UMK B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOW KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOH
NESTEIIbHOCTH JIIOCH;

YYUTHIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (HU3UYECKUX MOJENe: MarepHuaibHas
TOUYKa, MHEpLUalbHas CUCTeMa OTCYETa, abCOJMIOTHO TBEPAOE TENO, WICATbHBIN Ia3, MOAEIH
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU peleHUuU
¢bu3nyeckux 3aaay;

pacrio3HaBaTh (U3UYECKUE SIBIICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHHUs BEUIECTBA M DIIEKTPOAUHAMUKMU:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MpPSIMOJIMHEIHOE IBUKEHHE, CBOOOJHOE TMaJeHue Tell,
JBIDKEHUE 10 OKPY)KHOCTH, WHEpUHMs, B3aumojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPJIBIX TeJ, M3MEHEHHEe oObeMa Ted NpU HarpeBaHHUU
(oxJaXIeHUM), TEIIOBOE paBHOBECHE, HCTIApEHHE, KOHICHCAllUs, MIaBlIeHHe, KpUCTAIIN3aI1s,
KHUIIEHHE, BJIAKHOCTh BO3/lyXa, NOBBIIICHUE JAaBJICHMs ra3a IPU €ro HarpeBaHWM B 3aKPBITOM
COCyJlle, CBA3b MEXAY IapaMeTpaMu COCTOSIHMS Ta3a B H30MPOLECCax, JJIEKTpHU3aLus Ted,
B3aUMOJCICTBUE 3apsAI0B;

ONMCHIBaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJB3Ysl (PU3MYECKHe BEIWYMHBI: KOOpPJMHATA,
IIyTh, NIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUja, UMIIYJIbC Tejla, KMHETHYeCKas
SHEprusi, NMOTEHLHUaJIbHAsl PHEpPrusi, MeXaHuyeckas paboTa, MEXaHHYECKas MOIIHOCTh; IPH
ONMMCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHUYMH, UX
0003HaYEeHUSI U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY
C IPYyTUMHU BEIUYHNHAMU,

ONUCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI MW TEIUIOBBIE SIBICHHUS, HCIOJIb3Ys
¢usnyeckue BENMYMHBL: JaBJICHME Tra3a, TeMIepaTypa, CpeIHsAs KUHEeTH4YecKas SHEeprus
XaO0THYECKOT0 JBWKEHUS MOJIEKYJ, CpPEOHEKBAApPAaTHYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIJIOThI, BHYTPEHHsIsI 3HEprus, padora rasa, Ko3((UIMEHT IMOJIE3HOT0 JEHCTBHS TEMJIOBOTO
JBUTATENIs; IPU ONMUCAHUH MPABUIIBHO TPAKTOBATh PU3NYECKUI CMBICI HCIIONIb3YEMbIX BEIMYHH,
ux O0O0O3HAUeHHMs] W eIUHMIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYI (H3UYECKYIO
BEJIMYHHY C APYTUMU BEIUYNHAM;

OIKUCBHIBATh U3YYEHHBIC JJICKTPUUECKHE CBOMCTBA BEILECTBA U JJICKTPUYECKUE SIBICHUS
(mporecchl), UCMONb3Ysl (PU3MUECKUE BEIMUYUHBL: JIEKTPUUECKUN 3apsl, 3JIEKTPUUYECKOE IOJIE,
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HaIpsDKEHHOCTh  I10JIs, IIOTEHIMAJ, pa3HOCTb IIOTEHLHUAJOB; IpPHU ONHMCAHUU IPABUIBHO
TPAKTOBaThb (PU3MYECKUI CMBICI MCIOJIb3YEMBbIX BEJIUYMH, MX OOO3HAYEHUS U EIUHUIIbI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUUNHY C APYTUMH BETHUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBIEHMSA, MCIONIB3YS (U3NYECKHUE 3aKOHBI U
NpUHLIUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl HproTOHa, 3aK0H COXpaHEHUS
MEXaHUYECKON DHEPIUH, 3aKOH COXPAaHEHUS UMILYJIbCA, IPUHLUI CYNEPIO3ULMH CUJI, TPUHIIMII
paBHONpPABUS MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, a30BbIC 3aKOHBI, CBA3b CPEOHEH KHUHETHMYECKOM SHEPIHU TEIUIOBOTO [BHKCHUS
MOJIEKYJT ¢ aOCOJIOTHON TeMIepaTypoi, MepBbIH 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHCHHS
IEKTPUUECKOro 3apsjia, 3akoH KysoHa, IpUSTOM pas3iuyaTh CJIOBECHYIO (DOPMYIHUpPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BHIPAKCHHUE U YCIIOBHS (TpaHHIIbI, 0071aCTH) IPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pasnauyaTth ycIoBHs UX 0€30MaCHOI0 UCIOIb30BAaHUS B IIOBCEHEBHOM KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3MUECKUX SIBJICHUH M MPOLECCOB C
UCTOJB30BAHUEM  TPSIMBIX M  KOCBEHHBIX HM3MEpPEHHH, TpH OITOM  (POpMyIupoBaTh
npobiemy/3ajayy M TUIOTE3y Y4eOHOro OSKCIEpUMEHTa, coOMpaTh yCTAaHOBKY U3
MIPEIJIOKEHHOTO0 000PYA0BaHMsI, IPOBOJAUTH ONBIT U (POPMYJIUPOBAThH BHIBOIbI;

OCYILLECTBIIATh MpPSMbIE W KOCBEHHBbIE M3MEpPEHMsS (U3NYECKUX BEIMYUH, IPU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO WM3MEPEHHsT U HCIIOJIB30BaTh W3BECTHBIE METOMBI OIICHKH
IIOTPEIIHOCTEW U3MEPEHUN;

UCCIIEIOBATh 3aBHCHMOCTH MEXAY (U3NYECKUMH BEIWYMHAMU C HCIIOJB30BaHUEM
OpSMBIX H3MEPEHUH, NpPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATh pe3yJbTaThbl
MOJTyYCHHOM 3aBUCHUMOCTH (PM3NYECKUX BEIUYMH B BUE TAOIHIl U TpadUKOB, JIEJIaTh BHIBOJIBI
II0 pe3yJIbTaTaM UCCIEI0BAHNUS;

coOnronarh mpaBuia Oe30MacHOro Tpyda MpU IMPOBEIECHUH HCCIEAOBAHUNA B pamMKax
y4eOHOT0 3IKCIEpUMEHTa, Yy4eOHO-HUCCIEeNOBAaTeNIbCKOM U  TNPOEKTHOW JAEATENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00OpaTOpHOro 000py10BaHHUS;

pemarth pacueTHble 3aJayud C SBHO 3aJaHHOW (PU3MYECKOM MOJENbI0, HUCIHOJb3YS
¢u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHalIM3a YCIOBHS 3a7ayll BHIOUPATh (PU3HUECKYIO
MOJI€Nb, BBIIEIATH (U3UYECKUE BEIUYMHBI U (HOPMYJIbl, HEOOXOAMMBIE JUIsl €€ pEelIeHMS,
IIPOBOJIUTH PACUCThI U OLIEHUBATH PEATBHOCTD MOJTYYEHHOIO 3HAaUEeHUS (PU3UUECKON BEeITUYHHBI;

pelath KauyecTBEHHBIE 3aJlauM: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUMBYIO LEMNOYKY
paccyKJIeHHI ¢ OMOPOi Ha U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIONIb30BaTh IIPU  pEIIEHUWH Y4YeOHbIX 3a/Jad COBpPEMEHHblE HH(POpPMAIMOHHbIE
TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYpUPOBAHMs, MHTEPIPETAMU M MpPEJCTaBICHUs y4yeOHOW M
HAy4YHO-TIONYJISIPHONM HMH(pOpPMAIMH, IOJIYYEHHON M3 Pa3JIMYHBIX MCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJydaeMyto HH(OpMaIHIo;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOekKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOpPETHYECKHe 3HaHWs 1O (U3MKE B TIOBCEJHEBHOM JKHM3HM JUIS
obecrieyeHrs: 6€30MaCHOCTH MPU OOPALIEHNUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHUS 3[I0POBBS U COOTIOICHHUS HOPM SKOJIOTHUECKOT0 TIOBEICHUS B OKPYKaIOILEH Cpene;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIaHUpOBaTh paboTy
TpyNNbl, palMOHAIbHO pacupeneNsTb OOf3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTyalMsIX, aJ€KBAaTHO OLICHMBATH BKJIAJ KaXXJAOI'0 M3 YYaCTHUKOB IPYyINIbI B
pelieHre paccMaTpuBaeMoOi IPOOIEMBI.

K xoniny o6yuenust B 11 kJiacce mpeiMeTHbIE pe3ylbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHU:
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JeMOHCTPUPOBATh Ha MpUMepax poyib U MecTo (U3MKU B (YOPMUPOBAHUHM COBPEMEHHOU
HAayYHOM KapTUHBI MHUpA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON
JESITebHOCTH JIIOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTUHBI MUPA;

VUUTBHIBATh TPAaHUIBl MPUMEHEHUS H3YUYEHHBIX (UINYECKUX MOJIETeH: TOUYEHHbIN
BHeKTpI/I‘IeCKHﬁ 3apsad, Jyd CBCTa, TOYCUHBIM HCTOUYHHK CBCTa, dACpHad MOJCJIb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTIO sIpa MPH pelIeHn: GU3NIECKUX 3a1ad;

pacro3HaBath (pU3UUECKHe SBICHUS (TIPOIECCH) M OOBACHATh UX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHN M KBAaHTOBOM (DU3MKHU: 3JEKTpUUYECKas MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHNYCCKOC, MAarHuTHOC I[GI\/JICTBI/DI TOKa, BSaHMOﬂeﬁCTBHe MAariuToB, 3JICKTPOMArHHUTHAA
WHIYKIUS, ACHCTBHE MAarHUTHOTO TIOJsI Ha TNPOBOJHUK C TOKOM M JABIDKYIIMMCA 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBL, IPSIMOJIMHEIHOE PACIPOCTPAHEHUE CBETA, OTPAKCHNUE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOJApU3alMs CBeTa, AUCIEPCHsl CBeETa,
dotoanekrpuueckuit 3pdext (hororddekr), cBeToBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aTOMa BOJOPO/ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTS;

OIMMCBIBATH HU3YYCHHBLIC CBOMCTBaA BCIIIECTBA (BHCKTpI/I‘-IeCKI/Ie, MAarHuTHBIC, OIITHYCCKHCE,
ANEKTPUUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPENl) U DIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONB3ysl (U3NYECKHE BEIWYMHBI: JJIEKTPUUECKUI 3apsi, CHJIa TOKa, JJIEKTPUYECKOe
HaMpspKEHUE, JIEKTPUIECKOe COMPOTHUBIICHUE, PA3HOCTh OTEHIIMAIOB, JIEKTPOIBIKYIIAS CUIIA,
pa60Ta TOKAa, MHAYKIHA MAr"HuTHOrO IIOJIA, CHJIa AMHepa, cHhJIa HopeHua, HHAYKTUBHOCTDH
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 W MArHUTHOTO IOJIeH, MEpUOA U YacToTa KojebaHuii B
KoJ1e0aTebHOM KOHTYpE, 3aps] U CHJIa TOKa B IPOLECCE TAPMOHHUYECKUX 3JIEKTPOMArHUTHBIX
kojeOaHuii, (oKycHOe pacCTOSHME M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHUHU MPABHIBHO
TPAKTOBATbH (bH3I/I‘-I€CKHI>i CMBICJI HCHOJB3YEMBIX BCIWYHWH, HUX 0003HaYeHUsT U CAUHUIIBI,
yKa3bIBaTh (JOPMYJIbL, CBSA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETUYHHY C APYTUMHU BEIHUYNHAMU;

OMMUCBIBATHL H3YYCHHBLIC KBAHTOBBLIC SABJICHUA W TIIPOLCCChI, HCIOJIb3Yysd (1)I/I3I/I‘-ICCKI/IG
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJMHA BOJIHBI M 4YacTOTa CBETa, YHEPIUs U
uMnynbe (OTOHA, MEpUOJ] MONypachajga, SHEPrHs CBA3M ATOMHBIX sJep, NPH ONHCAHUU
IMpaBHUJIbHO TPAaKTOBATH (1)I/I3I/I'-I€CKI/II\/JI CMBICJI HMCIIOJIB3YEMbIX BCJIIMYHH, HUX o0o3HaYeHuss
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH
BEJINMYMHaAMM, BbIYUCIATh 3HAYCHUC (I)I/ISI/ILIGCKOI\/’I BCJIMYHHDBI,

aHaJTM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBIEHMS, MCIONb3YS (U3NYECKHUE 3aKOHBI U
npyuHUMIBL:  3akoH Owma, 3aKOHBI IOCJIEOBATEIBHOTO U  MapajuIeIbHOTO COEIUHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JleHIla, 3akOH SJEKTPOMAarHUTHOM  HMHAYKIHMH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPAHEHUs CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI INPEIOMIICHUS
CBeTa, ypaBHeHMe OWHmTeNHHa 111 QoTodddekra, 3aKOH COXpPaHEHUS OHHEPIUH, 3aKOH
COXPAHEHHS MWMIIYJIbCA, 3aKOH COXpPAHEHHUS OJIIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHUs
MaccoBOr0 4YHcia, MOCTyaaThl bopa, 3aKOH pajMOakTHUBHOIO pacmaja, MpH 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €ro0 MaTeMaTUYeCKOE BBIPAKEHHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) IPUMEHUMOCTH;

OMpECACIIAThL HAIIPaBJICHUC BCKTOPA MHAYKIHWKW MArHWUTHOT'O ITIOJIA MPOBOJHHWKA C TOKOM,
cusiel Amriepa u cuiiel JIopeHnna;

CTPOUTh U ONUCHIBATh M300pa’keHUE, CO37aBaeMOe IJIOCKUM 3€pKajioM, TOHKOH JHH301;
BBINOJIHAThH SKCIIEPUMEHTHI 110 MCCIIEOBAHUIO (PU3NYECKUX SBICHUH M MPOLIECCOB C
UCIOJIb30BAaHUEM  TNPSIMBIX W KOCBEHHBIX H3MEpEHuH: Tpu 3TOM  (GOpMyIupoOBaTh
npobnemy/3agayy M THUINOTE3y Y4eOHOTO OKCIepHUMEHTa, coOMpaTh YCTAaHOBKY U3

MIPEJIOKEHHOTO0 000PYA0BaHMSI, TPOBOJUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI;

OCYIICCTBIATEL MPSAMBIC W KOCBCHHBIC HW3MCEPCHUA (I)I/IBI/I'—ICCKI/IX BCJIIMYMH, IIpU I3TOM
BBIGI/IpaTB ONTUMAIbHBIM CHOCO6 U3MCPCHHUA W HUCIOJIB30BATh HU3BCCTHBIC MCTOJbI OLCHKH
MOTPEIIHOCTEN U3MEPEHUN;
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Hccjaca0BaTh 3aBUCUMOCTHU (I)I/ISI/I‘-IGCKI/IX BCJIMYHH C UCIIOJIBb30BAHUCM IIPAMBIX H3MepeHHﬁ:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHI MOJTYYCHHOW 3aBHCUMOCTH
¢u3NYeCKUX BETMYMH B BHAC TaOMUI M TpauKOB, JAeNaTb BBIBOABI 10 pe3yJibTaTaM
UCCIIC/IOBAHMS;

coOiroaTe mpaBwia 0€30MacHOr0 TpyJda HpPH IPOBEACHHH HCCICIOBAaHUN B paMKax
y4eOHOTr0  JKCIEPUMEHTa, Yy4eOHO-HUCCICIOBATEILCKONH UM IPOSKTHOW JEATEIBHOCTH C
UCII0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTOPHOro 000PYI0BAHNS;

pemaTh pacyeTHBIC 3a/Ja4d C SBHO 3aJaHHOM (DU3UUYECKOH MOJEINbIO, HCHONb3Ys
¢u3nveckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIACIATh (DU3UYECKHE BEIMYMHBI M (OPMYJbI, HEOOXOMMMBIC Ui €€ pCIICHUs,
IIpOBOAUTD pvaéTBI 1 OICHHUBATH PCAJIbHOCTD MOJIYUCHHOI'O 3HAUYCHU S (1)H3H‘-IeCKOfI BCJIMYHHDBI;

peliaTh KayeCTBEHHBIC 3a/1a4d: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEYUBYIO LIEIIOUKY
paccyXJIeHHl C OTIOPO Ha M3Y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PM3HYECKUE SBIICHUS;

UCIIOJIb30BAaTh IPH PELICHUH Y4YeOHBIX 337a4 COBPEMEHHbIC HH()OPMAIMOHHbBIC
TEXHOJIOTUU ISl TOUCKA, CTPYKTYpUPOBaHUS, MHTEPIPETALMU U TNPEICTABICHUS y4yeOHOH U
HAYYHO-IIOMYJIIPHOW HMH(OPMALUK, IOJYYCHHONH W3 pa3IM4YHbIX HCTOYHUKOB, KPHUTHUYCCKU
aHAJIM3UPOBATh MOIY4aCMYI0 HHPOPMAIIHIO;

OOBSCHATH NPUHIUIIBI ACHCTBUS MAIIKH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, Pa3InyaTh
YCJIOBUS HX 0€30MaCHOT0 MCIOJIb30BaHUs B IIOBCEHEBHOW JKU3HH;

IPUBOJUTH MPHUMEPHI BKJIaJa POCCHHCKHX U 3apyOCKHBIX yYCHBIX-(DH3HKOB B Pa3BHTHE
HAYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYKAIOIIECTO MHUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS MO (U3UKE B MOBCCIHEBHON JKU3HH JUIS
obecriedeHrst 6€30MaCHOCTH MTPHU 0OPAICHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JIJIS
COXPaHEHUsI 37I0POBbS U COOJTIOICHUSI HOPM 3KOJIOTMYECKOT0 MTOBE/ICHUS B OKPYKAIOIIEeH cpeie;

paboTaTh B IPYMIIE C BHITOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNINBI, PAalMOHANBHO pPACHpPENENATh OOSM3aHHOCTH M IUTAHHUPOBaTh JIESATEIBHOCTh B
HECTaHJIAPTHBIX CHTYAIlHsIX, aJ€KBaTHO OICHWBATh BKJIAJ Ka)XJOTO W3 YYACTHUKOB TPYIIIBI B
pelIeHHe paccMaTPUBAaEMOM POOIICMBL.
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10 KJIACC
HaumenoBanue pa3jaejioB H TeM KouanyecTBo yacos
Ne dyeKkTpoHHbIE (LM POBbLIE)
MPOrpamMmbl Bcero | Konrpoubnbie | JIabopaTopsle
n/n o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1.OU3UKA U METObI HAYYHOI'O TIO3HAHUSA
1.1 DH3HIE H METOZEI HAY'HOTO 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
TIO3HAHUS
Htoro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 Kunemaruka 5 bubamnoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 bubmmoreka [IOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OcHOBbI MOTIEKYIAPHO- 9 1 Bu6mnuorexa IIOK https://m.edsoo.ru/7f41bf72
KMHETUYECKOW TEOpUU
3.2 OCHOBBI TEPMOJTUHAMUKH 10 1 Bbubmnoreka LITOK https://m.edsoo.ru/7f41bf72
3.3 é;rperaTHHe COCTOHITT BEMECTRA. 5 bubmoreka LIOK https://m.edsoo.ru/7f41bf72
a30BBIE TIEPEXO/IBI
Hroro no pazneny 24
Paznen 4.9JIEKTPOJJUHAMUKA
4.1 DneKTpocTaTHKa 10 1 bubmuoreka [1OK https://m.edsoo.ru/7f41bf72
4.2 ¥°°T°"HH"‘“ DIICKTPIICCIHH TOK. 12 1 2 Bubmorexa [IOK https://m.eds00.ru/7f41bf72
OKH B Pa3JIMYHBIX Cpeaax
Hroro no paszneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 5

[NPOT'PAMME



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
https://m.edsoo.ru/7f41bf72
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11 KJIIACC
KoJsnuecTBo 4acoB
Ne HanmeHoBaHue pa3/iesioB U TEM DaeKTpoHHbIE (HH(POBHIE)
n/n MPOrpamMmbl Bcero Konrpoabnvie Jlaboparopunie oOpa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
Paznen 1.9JIEKTPOJAUHAMUKA
1.1 MarHurHoe osie. JeKTpoMarHTHas 11 1 3 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
WHTYKIUS
Uroro no pazgeny 11
Paznen 2.KOJIEBAHUSA U BOJIHBI
2.1 Mexarieckue i oMK TpOMArHHTHEIE 9 1 bub6nuoreka IIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 | MexaHnnueckue 1 3JIeKTPOMAarHUTHBIC BOJTHBI 5 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
2.3 | OnTHka 10 3 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3.0CHOBBI CHEIITUAJIBHOW TEOPUU OTHOCUTEJIBHOCTH
3.1 OcHOBEI CIeLHATL RO TCOPHH 4 1 bubnuorexa 1IOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
HTtoro no paznemy 4
Paznen 4 KBAHTOBAS ®U3UKA
4.1 | DaeMeHTHI KBAHTOBOM OITHKH 6 bubnmorexa LIOK https://m.edsoo.ru/7f41c97¢
4.2 | Ctpoenue aToma 4 bubnunorexa 1IOK https://m.edsoo.ru/7f41c97c
4.3 | AtomHOe s71pO 5 bubnunorexa IIOK https://m.edsoo.ru/7f41c97c
Uroro no pazmeny 15
Pazngen 5.9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UNKHU
5.1 ‘ DeMeHTHl aCTPOHOMUH U acTPO(YUZUKH 7 1 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Paznen 6. ObOBIIAIOIEE IIOBTOPEHUE
6.1 ‘ O6o061maroiee MOBTOPEHHE 4 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 4 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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10 KJIACC
KounvecTBO 4acoB Jdara nzydyenus
° eMa ypoka JIEKTPOHHbIE I (poBbIE
N Tema yp 9 p p
KonTpoabubie [IpakTuuyeckue IJIaH dakr
n/n Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
®u3nka — HayKa O IPUPOJE.
1 Hayunsie MeT(}),K bl HOEH&II)HIiI 1 CenTAOpE bubmorexa LHOK
v a 1 nenens https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero MUpa
Posb 1 MecTo ¢uzuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)ap HOII?/’I KapTUHBI Nl:npa B 1 ceHTsA0ph bubmmoreka [JOK
o ! ’ 1 nezens https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITETbHOCTH
monen. CtapToBasi AMAarHOCTUKA
MexaHuueckoe IBUKEHHE.
OTHOCUTENHHOCTD
3 MEXaHUYECKOTO IBU>KEHUS 1 centiope bubmorexa [TOK
A ‘ 2 Henens https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpOCTb,
YCKOpEHUE
4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 CeHTSIOPD bubnuoreka [IOK
JIBHKCHHE 2 nenens https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 CeHTAGPD bubnuotexa [JOK
NPSMOJIMHEIHOE IBUKEHHE 3 neztens https://m.edsoo.ru/ff0c372e
CBoboHOe MajieHue.
6 chopf:[HHe CB0H6OJIHOFO 1 cenTadpE bubmmorexa [TOK
3 mexens https://m.edsoo.ru/ff0c39cc
naJCHUS
KpuBonuHeliHoe TBIKEHHE.
7 JIBrmKeHMEe MaTEpUATILHON TOUYKH 1 centitpn bubmmorexa [IOK
4 nenens https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
IIpuHIUIT OTHOCUTENBHOCTH
8 lNanunes. MuepuuanbHbie 1 CeHTA0pb bubnmoreka [JOK
cucteMbl otcuera. [lepBbiit 4 nenens https://m.edsoo.ru/ff0c3be8

3akoH Hrrotona



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
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Macca tena. Cuna. [Ipuniun
cynepnosuinuu cuil. Bropoi

OKTSIOpb

bu6mmoreka [IOK

9 3akoH HbroToHa j11st 1 menens https://m.edsoo.ru/ff0c3be8
MaTEepUAIbHON TOUKHU

10 Tperwnii 3akon Herorona as OKTSOPb bubnuorexa LIOK
MaTepHaIbHBIX TOYCK 1 menens https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia Tsxect. [lepas OKTAOPE bubmorexa HOK
KOCMIHECKas CKOPOCT 2 Heptens https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH I'yka. OKTSOPB bubnuoreka [IOK
Bec tena 2 Hepenst https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuiia ConpoTHUBICHUS OKTAODb bubnnorexa [HJOK
IPHY JABWKCHUH TeJla B KUIKOCTH 3Henens https://m.edsoo.ru/ff0c3f76
WM ra3e
IToctrynarenbHoe 1
BpalllaTelbHOE JABM)KEHNE

14 a0COIIOTHO TBEPAOTO TeNA. OKTAGPB bubmmoreka [IOK
MowmeHnT cuibl. [1nedo crisl. 3 Henenst https://m.edsoo.ru/ff0c41a6
VYcnosus paBHOBeCHUS TBEPAOTO
Tena
HNMnynec MaTepuanbHOW TOYKH,

CUCTEMbI MaTepUAIbHBIX TOUEK.

15 Nmnynbe cunbl. 3aKoH OKTAOPE bubmorexa [IOK
COXPAHEHIA HMITYTECA 4 nentens https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMKEHME
PaboTa 1 MOLTHOCTH CHITBI.

Kunernueckas sneprus

16 MaTepUaabHOU TOUYKU. Teopema OKTAOpD bubmorexa HOK
6 I3MOHOHII KIHETIICCKOM 4 nentens https://m.edsoo.ru/ff0c4502
SHEPTrUuu

17 IToreHunanbHas sHEprus. HOSODB bubnuoreka [IOK
[ToreHIManbHast SHEPTUS YIIPYTO 1 menens https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a
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nehOpMUPOBAHHON NPY>KUHBI.
[TorennumaneHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

IloTeHManbHBIE 1
HenoTeHIMAIbHEIE CHIIEL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI

N Bbubanoreka [IOK
18 C U3MEHEHHEM MEXaHHYECKOUN 1H026p b ) 1
SHEPIHH CHCTEMB! Telt. 3aKOH Hesens https://m.edsoo.ru/ff0c478c
COXpaHEHUS MEXaHUYECKOI
SHEPrUuu
JlaGopaTopHnas pabora
«HccnenoBanue cBsizu paboOThI
19 CHUJIBI C UBMEHEHUEM HOAGPD [{udposoe obopynoBanue
MEXaHUYECKOI SHEepruu Tea Ha 2 Hezenst nenrpa «Todka pocta»
pUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa»
KonrponsHas paborta no reme
20 «Kunemaruka. JluHaMuKa. HOSIOPb bubnumoreka [IOK
3aKOHBI COXpAaHEHUS B 2 nenens https://m.edsoo.ru/ff0c4b74
MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS
21 MOJIEKYJIIPHO-KUHETUUECKON HOSIOPb bubnuoreka [IOK
Teopuu. bpoyHoBcKoe 3 nenens https://m.edsoo.ru/ff0c4dc2
nsmxenue. nddysus
XapaxTep JBUKCHUS U
B3aUMO/JICUCTBHUS YaCTH .
29 Bemecéa Moern CTpgeHm HOAGDD https://resh.edu.ru/subject/lesso
308 )KI/ILIKOCTeI\/'I . f— 3 uenens n/3741/start/78608/
9
Tel
Macca monekyin. Konnaecto ) .
23 Bemmectsa, [I0CTOSHHAS HOSGDb https://resh.edu.ru/subject/lesso
ABora;[po. 4 nenens n/6291/main/15495/
24 TemnoBoe paBHOBECHE. HOA6P https://resh.edu.ru/subject/lesso



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/6291/main/15495/
https://resh.edu.ru/subject/lesson/6291/main/15495/
https://resh.edu.ru/subject/lesson/5898/start/15462/
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Temrmeparypa u €€ U3MEpEHHeE. 4 wenenst n/5898/start/15462/
[IIxana remneparyp Llenscus
25 WUneansusiii raz B MKT. nexabpb bubmuorexa [JOK
OcnoBHoe ypaBaenne MKT 1 menens https://m.edsoo.ru/ffOc4fde
AOcomroTHas TeMIieparypa Kak
Mepa cpelHe KUHETUYECKOU
26 3H£ FI/III)/I IlBH)KeHH;I MOJIEKYJT AeKalpe bubmorexa [IOK
prun i YL 1 nepens https://m.edsoo.ru/ff0c511e
YpaBuenue MeHneneena-
Kinaneiipona
97 3akon JlansToHa. I'a3oBbie neKabpb https://resh.edu.ru/subject/lesso
3aKOHBI 2 Hezenst n/6292/main/325558/
JlaGopaTopHnas pabora
28 «HccnenoBanue 3aBUCUMOCTH nekadphb [{udpoBoe obopynoBanue
MEX1y TapaMeTpaMH COCTOSIHUS 2 Henens uentpa «Touka pocray
pa3pexKEHHOT0 ra3an
H3omnporecchl B uacaabHOM rase
29 U UX fp;@nqecxo: neKxabphb bubmuorexa [JOK
3 Henens https://m.edsoo.ru/ff0c570e
MpeJICTaBICHNE
BnyTtpenHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 CHOCOOBI €€ U3MEHEHHMS. NeKadphb bubnumoreka [IOK
KonmuectBo TemnoTs! u padora. 3 Hezens https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHeprus
OJIHOATOMHOTO UJIAILHOTO ra3a
nexabphb bubnuorexa [JOK
31 Brzer Tennonepenasu 4 nenens https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMI0EMKOCTh
32 Bemectsa. KomuecTBO TEMIOTHI neKxabphb bubmuorexa [JOK
IpH TeIUTonepeaaye. 4 nenens https://m.edsoo.ru/ff0c5¢c36
AnrnabaTHBIN mpoIecc
33 IIepBblil 3aKOH TEPMOIUHAMUKHU SIHBapb bubnuoreka [IOK
U €ro NpuMEHEHHE K 1 menens https://m.edsoo.ru/ffOc5efc



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/main/325558/
https://resh.edu.ru/subject/lesson/6292/main/325558/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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U30IpoLeccam
HeobOpaTumocTs nporieccoB B

34 npupoze. Bropoii 3axon AHBapn bubmorexa LIOK
TepMOTMHAMHKH 1 nenens https://m.edsoo.ru/ff0c6230

35 [Tpuniun gericteus u KITJ1 SHBaph bu6mmoreka [IOK
TEIJIOBOM MAIlHHBI 2 menens https://m.edsoo.ru/ff0c600a

https://resh.edu.ru/subject/lesso
SIHBAPh

36| uxn Kapro u ero KI1/1 2 nezenn n/3763/main/160226/

37 Dkonorundyeckue npooIemMbl SAHBApb https://resh.edu.ru/subject/lesso
TEIIOIHEPTETUKU 3 Hegens n/3763/start/160222/
O6o06maromuit ypox

38 «MonekynspHas pusuka. JHBApD bubmorexa [IOK
OCHOBbI TEPMOHHAMIKITY 3 Hesens https://m.edsoo.ru/ff0c6938
KonTponbHnas pabora no teme

39 «MonexynsipHas pU3MKa. 4ﬂHBap b BH6H_HOTeKa LIOK
OCHOBE! TEPMOHHAMHKIT Henens https://m.edsoo.ru/ff0c6a50
[TapoobpazoBanue u

40 KoHAeHcauus. Mcnapenue n 4’IHBap > BH6H_HOTeKa HOK
CIMeHIe Heziens https://m.edsoo.ru/ff0c63b6

a1 ;ii;’g;?;a;[oi OTH;CHTGHBHM {espais bubnuoreka [IOK
Hacomernsdh gg : 1 nepens https://m.edsoo.ru/ff0c64d8
TBepnoe Teno.

Kpucrannmmueckue n amopgpHsie

42 Tena. AHU30TPONHS CBOWCTB despanb bubnnorexka [JOK
Kpuctamios. JXXunkue 1 Henenst https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepHabl

88 Viemman rensora assen, gespars uGmiorexa LIOK
CyGmmmar ' 2 menens https://m.edsoo0.ru/ff0c6708

44 YpaBHeHHE TEIJIOBOTO OagaHca dbespans bu6mmorexa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/main/160226/
https://resh.edu.ru/subject/lesson/3763/main/160226/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
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
https://m.edsoo.ru/ff0c6708
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2 nenens https://m.edsoo.ru/ff0c6820
DJIeKTpU3anus Tell.
o despannb bubmuorexa [JOK
45 DeKTpHICCKHii 3apa. A 3 Henens https://m.edsoo.ru/ffOc6bcc
BU/JIA AIIEKTPUUYECKUX 3apsI0B
IIpoBOIHKKH, TUATIEKTPUKH U
16 MOJIyIIPOBOJJHUKH. 3aKOH (espais bubnuoreka [IOK
COXPaHEHUSI AIIEKTPUIECKOTO 3 Henens https://m.edsoo.ru/ff0c6bcc
3apsaaa
BzaumopeiicTBue 3apsioB.
o despans bu6mmoreka [IOK
47 Saxon KYHOHa; Touewsiit 4 nenenst https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECCKUHN 3apsi]T
Hanpspok€HHoCTh
48 ANEKTpUYECcKOro nois. [Ipunnumn despans bubnnorexa [HJOK
CYIEPIO3UIIHHU IJICKTPHUECKUX 4 nenens https://m.edsoo.ru/ff0c6df2
nosiel. JInHuM HanpsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO MOJIS. MapT bubnuotexa [JOK
[Morenmman. PazHocts 1 Hezens https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOAHMKY U AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE. MapT bubnuoreka [IOK
JudniexTprueckas 1 nenens https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
bu6mmoreka [IOK
\ MapT
SL | Omexrpoemrocts. Konnencarop 2 nexens https://m.eds00.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOT0 Butmiorexa [IOK
MapT
52 KOHJICHCATOPA. IHEPIus 2 Henens https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEHCATOpa
53 H§6opaTopHa51 p a6OT2} MapT [udposoe obopynoBanue
SMEPCHHUC DJICKTPOCMKOCTHU 3 "Henmens OeHTpa «Touka pocTta
KOH/JIEHCATOpa
54 TIpUHLK ACHCTBHS U Mapt https://resh.edu.ru/subject/lesso

3 Henens



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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
https://resh.edu.ru/subject/lesson/3753/start/48777/
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NPUMEHEHHE KOHJICHCATOPOB,
KOTIMPOBAJIBHOTO amrapara,
CTPYHHOIO IIPUHTEPA.
DneKkTpocTaTHYecKas 3aIluTa.
3azemiIeHHE IEKTPONPHOOPOB

n/3753/start/48777/

DNEKTPUUECKUH TOK, YCIOBUS
€ro CyIIEeCTBOBAHHMS.

https://resh.edu.ru/subject/lesso

55 [ToctosinubIi ToK. Cuita Toka. Arpeit
Hampsokenue. ConpotusneHue Lnenes /37 75/stary 1078571
3akon OMa /151 yyacTKa e
ITocnenmoBarennsHOE,
napasuieIbHOE, CMEIIaHHOE
56 COCIMHEHUE MPOBOJHUKOB. anpenb bubnnorexa [HOK
JIaboparopHas paboTa 1 nenens https://m.edsoo.ru/ff0c74f0
«3y4eHne CMEIanHOoro
COEZIMHEHUS PE3UCTOPOB»
Pa6ora u mourHOCTH
57 3JIEKTPUYECKOTO TOKA. 3aKOH apests bubmorexa LOK
Joxoys-Jlera 2 menens https://m.edsoo.ru/ff0c7838
3akoH OMa 171 OTHOU
(3aMKHYTOM) 2JI€KTPUUECKOMN
enu. KopoTkoe 3ambIkaHue.
B P anpesnb bubnuotexa [JOK
58 JlaGopaTtopHnast pabota 5 )
@smeperie DJIC HCTOMHIKa HeZieIIst https://m.edsoo.ru/ff0c7ae0
TOKa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS
DIIEKTpOHHAs MPOBOAUMOCTD
TBEP/IBIX METAJIJIOB. https://resh.edu.ru/subject/lesso
59 3aBHCHUMOCTH COMPOTHUBIICHUS Sagggg; n/3775/start/107857/
METAIIJIOB OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh
60 DJIEKTPUIECKUI TOK B BaKyyMe. arpenb https://resh.edu.ru/subject/lesso
CBoIiCTBa 3JICKTPOHHBIX ITyYKOB 3 Henens n/3787/start/197482/



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
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[MoynpoBOTHUKH, MX
coOCTBEHHAas U IpUMECHast

bubmuoreka [JOK

61 npoBoauMocTh. CBoiicTBa p—N- 1 anpers
ngexgﬂa HOHprOBOHHHEOBHe 4 nenens https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUECKUI TOK B

62 Eigiiggizfogacnnamx 1 arpenb bubnuoreka [IOK
aﬂeKTpomméeCKaﬂ 4 nenens https://m.edsoo.ru/ff0c82ba
JUCCOITHAIUS. DIEKTPOIIU3
DJIEKTPUUYECKHI TOK B ras3ax.

63 CaMOCTOSITeTbHBIN U 1 Maii bubmuorexa [JOK
HECaMOCTOSITEIbHBIN Pa3psi. 1 nenenst https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpruuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Mai bubnnoreka [JOK
npumeneHue. [IpaBuia TeXHUKH 1 nenenst https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok 1 Maii bu6mmoreka [JOK
«DNEKTPOAMHAMHUKAY 2 Hepens https://m.edsoo.ru/ff0c88be
[Ipomexxyrounas arrecramusi.

KonTponbhas paboTa mo treme .

66 «Qnekrpocrarrka. [TocTOSHHBIH 1 ) Man BH6H_H0TeKa HOK
s reKTpuecKHii Tok. TOKH B Hezens https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CpeIax»

67 [ToBTOpEHHME 11O TEME 1 Maii bubmmorexa [IOK
«MexaHUKa» 3 Hejiena https://m.edsoo.ru/ff0c8c56

68 [ToBTopenue no reme «MKT n 1 Maii bubnuorexa [IOK
TEPMOAMHAMUKA) 3 Hezenst https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c84ae
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

Koaun4yecTBO 4acoB

Jdara nzydyenus

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrpoaenpie | Ipakriieckue T paxr o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
[TocTOsITHHBIE MArHUTHI U UX
|| e Marmoe | B LOK
o 1 nenens https://m.edsoo.ru/ff0c9778
WHIYKIUU. JINHUM MarHUTHOM
WHIYKIIUU
MarnuTHO€e 1oje IPOBOJHUKA
2 ¢ TokoM. OnbIT Opcrena. 1 ceHTAOpPb bubnnorexa [HOK
BzaumoneiictBue 1 Henens https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabora
3 «3y4eHre MarHuTHOTO OIS 1 1 CeHTSAOph bubnuorexa [IOK
KaTYIIKK ¢ TokomM». CTapToBas 2 nenienst https://m.edsoo.ru/ff0c98fe
JMAarHOCTHKA
JlelicTBME€ MArHUTHOTO TTOJIS
Ha IPOBOJHUK ¢ TOKOM. Cuia
4 Awmmnepa. JlabopaTtopHas 1 1 CeHTAOPh bubnuoteka [JOK
pabora «VccrnenoBanue 2 menens https://m.edsoo.ru/ff0c9acO
JEUCTBUS ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MAarHUTHOTO IO
5 Ha JIBUKYIIYIOCS 3apSKEHHYIO 1 CeHTAOPD bubmuorexa [JOK
yactuiy. Cuina JlopeHia. 3 Hezens https://m.edsoo.ru/ff0c9df4
PaGora cuibl Jlopenna
DIIeKTPOMarHuTHAsE UHTYKITHSI.
[ToTox BeKTOpa MarHUTHOM https://resh.edu.ru/subject/lesso
6 uHayknu. 3JC MHIyKIum. 1 %e:;;g ;’ n/4908/start/96375/
3aKOH 3JIEKTPOMarHuTHOM
unaykuun Oapanest
7 JlaGopaTtopHnas pabora 1 1 CeHTAODPb bubmuorexa [JOK



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
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
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«HccnenoBanue IBJICHUS
3JICKTPOMArHUTHOU
AHIYKLAW)

4 nenens

https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHuTHOTO MOJIsl KATYIIKU C
TOKOM. DJICKTPOMAarHUTHOE
oJjie

CEeHTSI0pb
4 wenens

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

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHMThl, 3JIEKTPOMarHuThI,
AJIEKTPOJIBUraTENb,
YCKOPUTENH JIEMEHTaPHbBIX
4acTHUL, UHAYKIIMOHHA [1€Yb

OKTSIOPB
1 Henens

https://resh.edu.ru/subject/lesso
n/4908/start/96375/

10

O06o0maromuii ypok
«MarauTtHoe IoJe.
DNIeKTpOMarHuTHas

WHIYKIHSD)

OKTSIOPB
1 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cabh82

11

KonrponbHas padorta no reme
«MaruuTtHoe 1oe.
ONeKTpOMarHuTHas
WHTyKIIUSD)

OKTSIOPB
2 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0OoIHbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpatenue sHEprUn

OKTSIOPB
2 Henens

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHas pabora
«ccneqoBanne 3aBUCHMOCTH
Mepro/1a MajbIX KoJeOaHui
rpy3a Ha HUTU OT OJINHBI HUTU
¥ MaccChl Ipy3a»

OKTSIOpb
3 Hepens

udposoe obopynoBanue
nenTpa «Touka poctay



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

KonebarenbHpIii KOHTYP.
CBoboiHBIC
3JICKTPOMArHUTHBIC KOJICOaHUS
B HJI€AJIbHOM KOJie0aTeIbHOM
KOHTYpE. AHAJIOTUS MEXTY
MEXaHUYECKHMU U
3JICKTPOMArHUTHBIMU
KOJIEOAHHSIMU

OKTSIOpPB
3 Henmens

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpAHEHHUsI DHEPTUH B
U/iealbHOM KoJie0aTeIbHOM
KOHTYpE

OKTSI0pb
4 »uenens

bubmuorexa [JOK
https://m.edsoo.ru/ffO0ch9c4

16

[IpencraBnenue o
3aTyXamIUX KOJICOaHHSIX.
BoinykeHHBIE MEXaHUYECKUE
kosneOaHus. Pezonanc.
BeinyXacHHBIE
AJIEKTPOMarHUTHBIE KOJIEOAHUS

OKTSI0pb
4 yenens

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbhb86

17

[IepeMeHHBIH TOK.
CunycouaaibHbIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U
HaNPSDKEHUs

HOS0pb
1 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
noTpeOIeHUE IIEKTPUUIECKOM
SHEpPrun

HOSI0Pb
1 nenens

https://resh.edu.ru/subject/lesso
n/4908/start/96375/

19

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE HJIEKTPUYECKOTO
3BOHKA, F€HepaTopa
MIEPEMEHHOT0 TOKA, JINHUI

HOSI0Pb
2 Henens

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cc324
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aJIeKTponepeaay
OKOJIOTUYECKUE PUCKU IIPU
IIPOM3BOJICTBE .
https://resh.edu.ru/subject/lesso

anektposHepruun. Kynbtypa HOSIGPb

20 UCIIOJIb30BaHUS 2 nepenst 2588/ Siarts
AJIEKTPO3HEPTUHU B
IIOBCEHEBHOM KU3HU
MexaHuueckue BOJIHBI,
YCIIOBUS pacCpOCTPaHEHUS.

21 [lepuon. Cxopoctb HOSIOPB bubnuorexa [JOK
pacnpocTpaHeHHs U JIJTHHA 3 Hepenst https://m.edsoo.ru/ffOcca54
BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa.

22 I'pomkocTh 3ByKa. BeicoTa HOAOPp BH6H_HOTeKa 0K
rona, Temop 3ByKa 3 Hentens https://m.edsoo.ru/ff0cccOc
ONEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBOMCTBa U cKopocTh. [Ikana HOAOPE bubmmorexa [IOK
>TeKTpOMATHHTHBIX BOJH 4 wenens https://m.edsoo.ru/ffOccfe0
[TpuHIMIBI paAMOCBS3U U

24 TeJeBUaeHuA. Pa3Burtue HOAGPH

4 Henens

CpEeACTB CBsA3U. Pagmonokanus

o5 KonTponsHas pabora nexabphb bubnuorexa [IOK
«Komnebanwust 1 BOTHBD» 1 menens https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe

26 pacrpoCcTpaHEHHE CBETA B nexabphb bubnuorexa [IOK
oJHOpoHOH cpene. Toueunsii 1 nenens https://m.edsoo.ru/ff0cd350
WCTOYHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI

27 oTpaxeHus ceeta. [loctpoenne nexadpb bubnmuorexa [JOK
U300paKEHHI B TTIOCKOM 2 Henenst https://m.edsoo.ru/ff0cd4e0
3epKaiie

28 [Ipenomnenue ceera. ITonHoe nexabpb bubnuoreka [IOK



https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2588/start/
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
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BHYTPEHHEE OTPaKCHHE. 2 nenens https://m.edsoo.ru/ff0cd7f6
[IpenenbHbIN yrod MmoaHOTo
BHYTPEHHETO OTPaXKCHUS
Jlaboparopnas pabota
29 «I/IsMI;peHI;e HOpKa3aTeJISI Aexatpe bubmoreia HOK
3 Henens https://m.edsoo.ru/ff0cd67a
MPEIOMIICHUS CTEKIIa»
JIunzel. [loctpoenne
30 M300paXeHU B JIMH3E. nexabphb bubnnorexa [HOK
dopMmyria TOHKOM JIMH3BI. 3 nezens https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabora
31 «HcenenoBanue CBOUCTB fem@b Lugposoe obopynosanue
. Hezens neHrtpa «Todka pocra»
M300paKCHUM B JIMH3aX)
Hucniepcust cBera. Crio>KHBIM
coctaB Oenoro ceera. L{Ber. s [Tndposoe o6 s
32 JlaboparopHas paboTa fem PP POBOC ODOPYAOBANHE
HEZIENs nenrpa «Todka pocta»
«Habmronenue nqucnepeun
CBETa»
Wutepdepenuus cera.
33 Tudpaxims cBeta SHBAPH bubnmnorexa [JOK
o 1 menenst https://m.edsoo.ru/ff0ced22
JudpakuonHas pemeTka
34 ITonepeyHoCTh CBETOBBIX SHBaphb bubanoreka [IOK
BouH. [lomsipusanust cBeta 1 nenens https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOps U .
35 yeTpoticTsa }I? 110 ]fm X SHBAph https://resh.edu.ru/subject/lesso
Y 2 Henens n/3001/start/
€3011aCHOT'0 PUMEHEHUS
['panuibl TPUMEHUMOCTH
36 KJIACCHYECKON MEXaHUKH. SIHBaph bubnuorexa [IOK
[MocTynatel cnienuanbHON 2 nenenst https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHUTEILHOCTH
OTHOCUTENBHOCTD
bu6mmoreka [IOK
37 OJITHOBPEMEHHOCTH. AHBAPD
P 3 Henens https://m.edsoo.ru/ffOcfa42

3aMmeyIeHHe BpEMEHU U



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

38

COKpalllCHUC OJIMHBL

OHeprus U UMIYJbC
PENATUBUCTCKOM YaCTUIIBI.

SIHBaph

bubmuoreka [JOK

38 CBsI3b MacChI C SHEPIHEH U 3 Heztens https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPIusl HOKOs
KonTponbnas padora

39 «Onruka. OCHOBBI SIHBAphb bubnuoreka [IOK
CHeHATbHON TEOPUHU 4 nenens https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH

40 ®oronsl. opmyina [1nanka. SIHBApb bubnnorexa [HOK
DHeprus v UMITYJIbC POTOHA 4 nepenst https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEJOBAHUE

denpann bubmuorexa [JOK
4 %OToaq)‘beKTa‘ Omprrer A. T 1 nenens https://m.edsoo.ru/ffOcffc4
TOJIETOBA
3akonsl GpoTtorddexra.

42 VYpaBHeHue DUHIITEHA TS despanb bubmmoreka [IOK
dorordpdexra. «Kpacuas 1 nenens https://m.edsoo.ru/ff0d015e
rpanuna» porodddexra

.0 IT. H.
12 Jleborena, Xnmmaecror gespart BuGmorexa LIOK
N ' 2 nesiens https://m.edsoo.ru/ff0d04a6
NeiicTBrE CBeTa
TexHu4eckue ycTponucTBa u
PaKTUYECKOE IPUMEHEHHE: https://resh.edu.ru/subject/lesso
44 ¢dorosnemenT, HOTOAATUHK, (210 SZE?;Z n/2584/start/
coJHeyHas OaTapes,
CBETOAMO/
5 Onovermtmaonos derpars utmiorexa LIOK
3 Henens https://m.edsoo.ru/ff0d0302
OTITUKI
Mogens aroma TomcoHa.

16 OmnsiTel Peszepdopaa mo despans bubnmoreka [JOK

paccesHUIO O-4aCTHII. 3 neztens https://m.edsoo.ru/ff0d091a

[Inanerapnas Mmoaenb aToma



https://m.edsoo.ru/ff0cfc68
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://resh.edu.ru/subject/lesson/2584/start/
https://resh.edu.ru/subject/lesson/2584/start/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

39

q)eBpajH, bubauoreka HOK

47 Hocrynatst bopa 4 wenens https://m.edsoo.ru/ff0d0afa
W3nyyenue u norjoueHne

48 (oToHOB 1pHU nepexoye aroma eBpab Bu6nmoreka [IOK
C OZIHOT'O YPOBHS SHEPTHH Ha 4 nenens https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl criekTpos
BonHOBBIE CBOWCTBA YACTHII.

49 Egnﬁbzieip?ﬁz'(mHOBoﬁ MapT bubmorexa [IOK

PHYCKYID 1 nezens https://m.edso0.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHYX/ICHHOE U3JIy4YeHUE
OTKpBITHE PATOAKTHBHOCTH.

50 Omnsitel Pezepdopaa no MapT bubnuorexa [JOK
OIPE/ICTICHUIO COCTaBa 1 nenens https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3JTy4YEHUS
Csoi -, bera-, .
rai?;lg;:ﬂanz(g; I;EMHHe https://resh.edu.ru/subject/lesso

51 YACHIL MapT n/2990/start/
PaIMOAKTUBHOCTH Ha )KUBBIC 2 menens
OpTaHU3MBI
OTkpBITHE IPOTOHA U
HeiTpona. M3oTomnsl. Anbga-

52 pacnaa. DIeKTPOHHBIN U MapT bubmorexa HOK

) o 2 nenens https://m.edsoo.ru/ff0d1162

MO3UTPOHHBIN OeTa-pacmal.
I'amma-n3nydenue
DHeprus CBS3U HYKJIOHOB B

F1ep p p- 1P ’ 3 Hepens https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, IKOIOTUIECKUE
ACTICKTHI STICPHOM SHEPTeTHKH
DJIeMEHTapHbIE YaCTHUIIBI.

54 OTKpbITHE TO3UTPOHA. MapT bubnmoreka [JOK
MeToapl HaOIIOAECHUS U 3 menmens https://m.edsoo.ru/ff0d0e38

PErucCTpavu 3JICMCHTAPHBIX



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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yactuil. Kpyrisiii cton
«DyHIaMeHTaIbHbIE
B3auMoJercTBUA. ENUHCTBO
(bu3nUecKoil KapTHUHBI MUPaA»

Bup 3831000 HeEbA.
Co3sBe3nusi, SpKue 3BE3/1bI,

https://resh.edu.ru/subject/lesso

55 [JIAHETHI, UX BUIUMOE f:g;;; n/4936/start/151726/
nBmkeHue. ConHeuHast
cHCcTEMA
Comnnne. ConneuHas https://resh.edu.ru/subject/lesso
56 AKTUBHOCTH. MICTOYHHK f:f;?; n/5910/start/280701/
sHepruu CoJIHIIa U 3BE3/1
3BE3/bI, UX OCHOBHBIE
XapaKkTEPUCTUKU. 3BE3/1bI
IJIABHOM MOCIIEN0BATELHOCTH. https://resh.edu.ru/subject/lesso
57 BHyTpeHHee cTpoeHne 3BE3I. ;:f;g;ﬂ n/5910/start/280701/
CoBpeMeHHbIE MPEeCTaBICHUS
0 MPOUCXOKIECHUU U
spomoruu CoIHIIA B 3BE3]T
Muineynsiii [1yte — Hama
ZEEZTI;(;'CE%E??HG " anpers https://resh.edu.ru/subject/lesso
58 R S — 2 Hees n/4935/start/290420/
UepHbie ABIPHI B AIpax
rajakTHK
Bcenennas. Pazoeranue . .
ranaxTak. Teopus Bombmoro — https://resh.edu.ru/subject/lesso
59 B3pEIBa, PeMKTOROE 3 Hoens n/4937/start/197941/
n3nydeHne. MeTtarajiakTuka
60 Hepermentsie npoo6aeMsr arpess https://resh.edu.ru/subject/lesso
ACTPOHOMHH 3 nepenst n/7927/start/306121/
61 [TpomekyTOoUHas aTTECTAINS. arpens https://resh.edu.ru/subject/lesso
KonrpomnsHas pabora 4 nenens n/3026/start/



https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/7927/start/306121/
https://resh.edu.ru/subject/lesson/3026/start/
https://resh.edu.ru/subject/lesson/3026/start/
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«IJIeMEHThI aCTPOHOMHUU U

acTpou3uKm»

Posb ¢pu3uku 1 acTpOHOMHH B

SKOHOMMYECKOM,
62 TEXHOJIOTUYECKOH, 1 aTmpes https://resh.edu.ru/subject/lesso

COLMAIBLHOU M STUUYECKOU 4 Henens n/1526/start/

cdepax AesTeTbHOCTH

YeroBeKa

Posib u MecTo ¢usuku u 5 https://resh.edu.ru/subject/lesso
63 ACTPOHOMHHU B COBPEMEHHOM 1 1 Hl\éizm n/2992/start/

Hay4YHOU KapTHHE MHpa

gzﬁﬁgsg:gzim TeopHI B i https://resh.edu.ru/subject/lesso
64 N o 1 n/5894/start/90071/

npeCTaBIeHUN 0 pru3nuecKon 1 Hexenst

KapTHUHE MUpa

MecTto ¢u3nueckoi KapTUHbI

MHpa B 00IIEM PsITy . https://resh.edu.ru/subject/lesso
65 COBPEMEHHBIX €CTECTBEHHO- 1 ’ Hl\gzlgm n/5894/additional/90091/

HAYYHBIX TPECTABICHUN O

npupoe

MarHiTioe Home i https://resh.edu.ru/subject/lesso
66 ' 1 n/4908/start/96375/

DJEeKTpOMAarHUTHAST MH T KITHSI 2 nenens

Ontuka. OCHOBBI 5 https://resh.edu.ru/subject/lesso
67 CIENHaTbHON TEOPUH 1 3 Man n/5907/start/48231/

Heaeas

OTHOCHUTEJIBHOCTH
68 KBanrtoBas ¢puzuka. DnemMeHTbl 1 Mai bubnnorexka [JOK

ACTPOHOMHMH U acTPOPUUKU 3 menenst https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB 68

10 ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/additional/90091/
https://resh.edu.ru/subject/lesson/5894/additional/90091/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 115 VUEHUKA

1.

Msikumes .51, @usnka. 10 kmacc : yue.171s1 001ieoopa3oBar. opranu3anuii : 6a30BbIid U
yray6a. ypouu / I'. SI. Mskumes, b. b. byxosues, H. H. Cotckuii ; mox pea. H. A.
[MapdentseBoil. — 7-e u31., mepepad. u gorm. — M. : [Ipocsemienne, 2020. — 432 c. : nn.
— (Knaccuueckwuii kypc).

Msikumes I'.51. @uznka. 11 kmacc : y4e0.171s1 001eoopa3oBar. opranu3anuii : 6a30BbIid 1
yray6na. ypoau / I'. 5. Msakumes, b. b. byxosnes, B.M. Yapyrun; nox pea. H. A.
[MapdentreBoit. — 10-e u3z., mepepad. — M. : Ilpocemenue, 2022. — 432 c. : w1, —
(Knaccuueckuii Kypc).

METOAUYECKUE MATEPHUAJIBI VIS YUYUTEJIA

1.

> w

I'pomieBa O.U.Tematuueckue KOHTPOJIbHBIE U caMOCTOsTeNbHBIe padoThl. 10-11
knaccel. — M.: U3a-Bo «Dx3ameny, 2021.

Mapon A.E., Mapon E.A. ®uzuka. 10-11 knacc. JIumaktudeckue mMaTtepuansl. - M.:
Hpoda, 2021.

PeimkeBuu A.I1. COopuuk 3anau o ¢usuke 10-11 kinacc. M.: [Ipocsemnienue, 2019.
CaypoB 0.A. ®wusuka. Iloypounsie paspaborkm. 10 ximacc : yde6.mocobue st
o01eo0Opa3oBat. opranu3zanui : 6a3oBbiii u yriay6u. yposuu / FO. A. CaypoB. — 4-e
3. pon. —M. : [Ipocsemenue, 2021.

Caypo FO.A. ®usuka. Iloypounsie paspabotku. 11 kmacc : yweO.nmocoOue s
o01eobpaszoBar. opranuzaiuii : 6a3oBsiii U yriayoma. yposau / 0. A. CaypoB. — 4-¢
u3a. pon. —M. : [Ipocsemenue, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
1. https:/fipi.ru/

2.

> w

©~No v

10.
11.

12.

13.
14.
15.
16.

17.
18.

Yuurensckuil mopran. Meroguueckue MaTepuaisl o GU3NKE U aCTPOHOMHHU
https://www.uchportal.ru/load/38

Bce o Hayke B MockoBckux mikosnax http://nauka.mosmetod.ru/

WHTepakTUBHBIE nabopaTopHbIe paboThI 1o ¢busnke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnyeckuii knace. Pu3nKa A CTApIISKIACCHUKOB U He TosbKo. https://fizclass.ru/
Oo6pasoBarenbHas skocucTema B3nanus https://vznaniya.ru/

[Monurexnuueckuii my3eit https://polymus.ru/

l'ocynapctBennbiii Mmy3eid kocMoHaBTUKM uM. K. O. IluonkoBckoro. BupryanbHbie
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Myseit kocMoHaBTHKH. BupTtyanbHas skckypcust https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

bruodwusuka https://postnauka.org/themes/biofizika

Hexommepueckuil Hay4HO-TIONMYJSAPHBIA TPOEKT «IJIEMEHTH OOJbIION HayKu»
https://elementy.ru/

bubmmoreka KHUT o HOIYJISIPHOM 3JIEMEHTapHON ¢duzuke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

du3uka B mkone. Pucynku no ¢pusuke http://markx.narod.ru/pic/

Apxus xypHana «Hayka u sxu3ub» https://www.nkj.ru/archive/

Bcs ¢usuka http://www.all-fizika.com/article/index.php?id_article=110
BuptyanpHbiii  my3elt  ¢uznueckoro 000pymOBaHUS —MY3€HHO-TIEAArOorm4eckoro
komruiekca «Denukey https://fiz-muz-spb.ucoz.net/

Csepx3amaua. Caiit s yuuteneidusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«DOU3TEX perunonam» https://os.mipt.ru/#/
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