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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOTO ypOBHS HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUN M TpeOOBaHHM K pe3yiabTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTesibHOM NporpaMmbl, mpenctaBieHHbXx B OI'OC
COO, a Takxke c y4y€toMm (QenepanbHOl paboueil MmporpaMMbl BOCHUTAHUS U
KOHIIETIIIMK TpenojiaBaHusl yuyeOHoro mnpenMera «dusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIx Poccuniickon denepanun, peAn3yIOIUX OCHOBHBIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxanue mporpamMmbl 10 (U3MKE HaANpaBiIeHO Ha (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOyueHuu ux ¢u3nke Ha 6Ga30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usuke cootBercTByeT TpeboBanusiMm ®I'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METallpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKkXKe YUYUTHIBAET HEOOXOJIMMOCTH pPEaU3alMU MEKIPEIMETHBIX
CBs3el (U3UKKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHU IpeaMeTamMu. B Helt
OTIPE/ICTISAIOTCA OCHOBHBIE IIENTM M3y4deHHUs (DU3MKU Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsl, TUTAHUPYEMbIE Pe3yabTaThl OCBOCHUS Kypca (DM3HKHU: JTUYHOCTHBIC,
MeTarpeIMeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mno (hu3mKe BKIIOYAECT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3UKu Ha 6a30BOM YpPOBHE, B

TOM YHCJIe IPEIMETHBIE Pe3yIbTATHI M0 TOJaM 00yJICHHS,

e coJepxaHue yueoHoro npeameta «dusrkay 1o rojgaMm oOydeHus.

®du3rka Kak Hayka O Haubojee OONIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAa B CUCTEMY
3HaHUi 00 okpyxatomieM mupe. LlIkonbHBINA Kypc PU3UKN — CUCTEMOOOPa3yIOIIUiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (PU3HUUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOILECCOB M SBICHHWM, HM3y4acMbIX XHUMHEH, OHOJIOTHEH,
buszuyeckoir reorpadueit u acTtpoHomueu. lMcmonp3oBaHME UM AKTUBHOE
npuMEHeHHE  (DU3WYCCKUX 3HAHWK  OMpeAeisieT XapakTep H  pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, TOJYYEHHUs HOBBIX MAaTEpUAJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JPYTHX.
N3yuenne ¢GU3MKKM BHOCUT OCHOBHOH BKJAL B (OPMHUpPOBAHUE ECTCCTBEHHO-
HAyYHOH KapTUHBI MHpa OOydaromuxcs, B (OpPMHPOBAHWE YMEHUW MPUMEHSTH
HAyYHBIH METOJT IO3HAHUS TP BBHIMOJTHEHUN UMHU YUESOHBIX MCCIICIOBAHUN.

B ocHoBy kypca ¢u3uku 1 ypOBHS CPEIHETO OOIIEro oOpa3oBaHUS
MOJIOKEH Psii UOeH, KOTOphIE MOXKHO paccMaTpuBaTh KaK TPUHIUIBI  €Tr0
OCTPOEHHMUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBIAETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3iesioB GU3HMKH, BKIFOUACT KaK
BOIIPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM C HEW Mmatepual Kypca (Gu3uku
o0beuHEH BOKpPYr GuU3MYECKUX Teopwil. Bemgymmum B Kypce SBISIETCS
dbopMHpoBaHUE MPEJCTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeAnosiaraéT HCHOJb30BaHUE
T'YMaHUTAPHOTO TMOTEHITMaNa (U3NUECKOW HAYKH, OCMBICIICHHE CBS3U DPAa3BUTHUS
¢u3uku ¢ pa3BuTMeM OOIIECTBa, a TaKkKE C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTUUECKUMH MPOOIeMaMH.

Hoess npuknaowoii  nanpasnennocmu. Kypc GuU3UMKM  mpeanosaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIOKEHUI
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »sronoeuzayuu peannsyercs TOCPEACTBOM BBEIACHUS DIIEMECHTOB
comepKaHUs, TIOCBAMIEHHBIX JKOJIOTMYECKUM TIpoOeMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKKe OOCYXKICHHS
po06IeM parmoOHAIIBHOTO TPUPOIOTIOIB30BAHUS U HKOJIOTMUYECKON O€30ITaCHOCTH.

CrepKHEBBIMHU dJIEMEHTAMU Kypca (UMK HAa YPOBHE CpPETHEro OO0IIero
oOpa3oBaHusl SBIAIOTCS (Pu3nyeckue Teopuu (PopMuUpoBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (U3UUECCKON TEOPHH, POy (PyHIaMEHTAIbHBIX 3aKOHOB M
OPUHIIMIIOB B COBPEMEHHBIX  TNPEJCTABICHUAX O TNPUPOJAE, TpaHHUIax
NPUMEHUMOCTH TEOpPUHM, ISl OINHCAHMS E€CTECTBEHHO-HAYYHBIX SIBICHHN U
IIPOIICCCOB).

CHCTeMHO-ICATEIPHOCTHBIN TIOAXO0 B Kypce (PU3MKH peaM3yeTcs MPEexc
BCEro 3a CYET OpraHM3aIfi SKCICPUMEHTALHON MEATeTbHOCTH O0YJaromuXcsl.
Jlns  6a3oBoro ypoBHSI Kypca (U3MKM — OTO HCMOJb30BAHUE CHUCTEMBI
(GpOHTaNBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB U JIaOOpaTOpHBIX pPadoT,
KOTOpBbIE B Tporpamme Mo (Qu3nke OOBEAMHEHBI B OOIIMI CIHCOK YYCHUYECKUX
pPaKTHYCCKUX paboT. BrigeneHWe B ykazaHHOM IepevHE JTabOpaTOpHBIX padoT,
IPOBOIUMBIX JUIS KOHTPOJII M OIEHKH, OCYIIECTBIISCTCS ydYaCTHUKaAMHU
00pa3oBaTEIBLHOIO Mpollecca HUCXOAsS U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHameHuss KabuHera ¢u3ukn. Ilpm >ToM obOecmeumBaeTcs  OBJAICHUC
OOyJaroIMMUCS YMEHUSMH TPOBOJWTH KOCBEHHBIE W3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEJIUYMH UM IIOCTAHOBKY ONBITOB 10 IPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbimioe BHHMMaHWE yACNSETCS PEHICHUI0 PACUYETHBIX W KAaueCTBEHHBIX
3amau. [Ipu aToM 11st pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3aIaHHON (PM3UYECKON MOJIECTIBIO, TTO3BOJISIONINE MPUMEHSTh U3YyYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjefia Kypca, TaK U WMHTErpupysl 3HaHUS W3
pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISTFOTCS 3aJIaHUS Ha
OOBSCHEHHE TPOTEKAHUS (DU3UYCCKUX SBJICHUN M TIPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyrome BbIOOpa (QU3NYECKOW MOMENTH IS CUTYalld IMPAKTHKO-
OpUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ T1peboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecrledyeHnI0 y4yeOHOro mporecca 0a30BbIi ypOBEHb Kypca
(Gbu3UKK Ha YPOBHE CpeIHEro 00Iero 00pa3oBaHmsl JOHKEH U3y9aThCs B YCIOBUSIX
MpeAMETHOTO0 KaObWHeTa (DM3WKH WM B YCJIOBHSX HWHTETPHPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LHKIA. B kabuHeTe (PU3MKH JOIKHO OBITH
HeoOxonuMoe JiabopatopHoe OOOpyJOBaHUE ISl BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme o GU3NKe YYCHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
0o0opynoBaHueE.

JleMoHCTpaninoHHOe  000py/0oBaHuEe (OPMUPYETCSI B COOTBETCTBHHM C
MPUHITUIIOM MHWHHMAJIBHOW  JIOCTATOYHOCTH W  OOECIeYMBaeT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TIpOrpaMMme 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSI  U3y4YaeMbIX  SBJICHMA W  TPOILECCOB, OMIHUPUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUM.

JlaGopatopHoe oOoOpynOBaHUE ISl YYEHHUECKUX TMPAKTUUYECKUX padoT
dbopMHpyeTCS B BUIE TEMATHUYECKHMX KOMIUICKTOB M OOECIIEUYMBACTCS B pacyETe
OTHOTO KOMILIEKTa Ha JBYX OOydaromuxcs. TemMaTH4ecKue KOMITIECKTHI
71a00paTOpHOTO 000PYNAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HIU(POBBIX Ta00pATOPHUH.

OCHOBHBIMH HETIAMU U3YYeHUS HU3HKHU B 001IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca W CTPEMIJICHHS OOYYaIOIMIUXCS K HAyIHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEJUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIINM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PEHHUS KaK pe3ysbTara HW3YYCHHS
OCHOB CTPOCHHSI MaTepur U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHuMe yMEHHIA OOBICHATH SBJICHUS C  HMCIOJE30BAaHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBanue mnpencraBieHU O POJU (UBUKUA JJIST PA3BUTUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTIKeHHE ATHX IIeJIe 00CCIeYMBAETCSl PEIICHHEM CIICIYIONINX 3a7ad B

MpoIiecce n3ydeHus Kypca (Pu3nKu Ha YpOBHE CPEIHETO 00Iero o0pa3oBaHuUs:



e TmpuoOOpeTeHHEe  CHUCTEMbl  3HaHUH 00  OO0mIUX bu3nIeCKnX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJSIPHYIO  (DU3HKY, SJCKTPOJUHAMHKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHM MPUMEHITh TEOPETUYECKHE 3HAHUS  JUIA
OOBsSICHEHHUS (PUBNYECKHX SBJICHUA B TPUPOAEC W JUISl TIPUHSTHS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHMs] Pa3IMYHBIX 3a7ad C $BHO 3aJlaHHOMU
bu3nueckoil MoOJeNblo, 3a1ad, MOAPa3yMEBAIOLIUX CaMOCTOSTEIbLHOE
co3anue GU3NIECKON MOIEIH, a/IEKBATHOM YCIOBUAM 3a/1a4H;

e TOHWMaHHWC (PU3UYCCKUX OCHOB W TIPHUHIIMIIOB JEHCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJIAMU CaMOCTOSITEJIbHOTO TUJIAHUPOBAHMSI U TMPOBEACHUS
$u3MYECKNX SKCIIEPUMEHTOB, aHAIM3a M HWHTEpHpeTaruu HH(pOpMAaIHH,
OTIpEIENICHUS TOCTOBEPHOCTH MOJIYUCHHOTO Pe3ybTaTa;

e CO3JaHME YCJIOBUH Ul Pa3BUTHsSI YMEHUN MPOEKTHO-UCCIIENOBATEILCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CPEIHEr0 OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEENIO), B
11 xnacce — 68 yacos (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamme 1o (U3UKE TMepedeHb JadopaToOpHBIX U
MPAKTUYECKUX PaOOT SIBISIETCS PEKOMEHJOBAHHBIM, YUYWUTENh JeliaeT BHIOOP
npoBeeHusT J1abOpaToOpHBIX pabdOT M OMBITOB C YYETOM HWHIWBHIYAIbHBIX
0COOEHHOCTEN 00yYaroIuXCs.

[Tporpamma peanmsyercs Ha 6a3e oOpazoBaTenbHOrO LlenTpa «Touka Poctay»



COIEP KXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka O npupoae. Hayunesle METONBI NMO3HAHUSA OKPYKAIOILIETO
mupa. Ponp 3kcnmepumeHTa W TEOpUM B NPOLIECCE TO3HAHWUS MPUPOIBI.
DKCIEpUMEHT B (pU3HKeE.

MonenvpoBanue (u3NUECKUX SIBIEHUN U mpoueccoB. HayuHble TUIOTE3sI.
dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Pons u Mecto ¢uszuku B (OPMUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIECH.

Jlemoncmpayuu

AHanoroBble W UU(QPOBBIE H3MEPUTEIbHBIE HPUOOPBI, KOMIIBIOTEPHBIE
TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcué€ra. TpaekTopus.

[lepemernienne, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHE MATepUAIbHOM TOYKU, UX MPOEKIIMHM HAa OCH CUCTEMBbl KOOPJIMHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsIMOJIMHEWHOEe IaBWxkeHue. I 'paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHs, NyTH U MEepEeMElICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOosiHOE MajieHue. Y CKOpeHrue CBOOOHOTO MaiCHUsI.

KpuBonmHentHoe  nBUKEHWE. J[BWKEHHME  MaTepuaJbHOM  TOYKH 11O
OKPYHOCTH C IIOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTD, JINHEWHAS
ckopoctb. [lepron u yactoTa obpamienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIDKCHUE CHAPSIO0B, LICMTHBIC U peMEHHBIE TIEPEIayuH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenuie Ten B BO3yX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus: Tena, OPOIIEHHOIO MO YoM K FOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaeHHUS.

Hanpagiienue ckopocTy npu JIBUAKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKECHHS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXKAY IYyTSMH, IPOWJACHHBIMU TEJIOM 3a
MOCJIENOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHH IPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

N3yuyenue nBrxeHus Teaa, OpoeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurensbHOCcTH  [anmmnes. IlepBelii  3akoH  HbrotoHa.
NHepunaibHble CHCTEMBI OTCUYETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropon 3akoH HerotoHa
IU1sl MaTepuanbHOM Touku. Tpetuil 3akoH HbroTOHA 17151 MaTepUaibHbIX TOYEK.

3akoH BcemMupHoro TtaroteHud. Cuna Tsoxectd. IlepBas kocMmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenust (mokos, CkoiabxeHus:, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEeHHUS U cuiia Tpenus nokos. Koadduimen tpenus.
Cuita conpOTUBIIEHUS IPU IBUKEHUU TEJIA B AKUJAKOCTH WIIA Ta3e.

[TocTynarenbHOE U BpauaTebHOE IBM>KEHHE a0COIIOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OcCH BpamieHus. l[lnedo cumel. YcmoBus
paBHOBECUS TBEPIOIO TEA.

TexHudeckrue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHune CHlL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(POpMalUu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenue nBmxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCHUMOCTH CUJI YOPYTOCTH, BO3ZHUKAIOIIMX B IMPYXKUHE U
pPE3MHOBOM 00pasIie, OT UX JAePOopMaInu.

HccnenoBanre yclIOBUII paBHOBECUS TBEPAOrO Tela, HUMEIOIIETO OCh
BpALlCHHUS.

Tema 3. 3akonwl coxpanenus 6 Mmexanuke

Nmiynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbec cHiIbBl M1 U3MEHEHUE HMITYJbCAa TeNa. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ora cuibl. MOIITHOCTD CHITHI.

Kunernueckass sHeprus MarepuaibHOM Toukd. Teopema 00 W3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIHs yIpYro
nehopMUpOBaHHON  TIpyKUHBI.  [loTeHIManpbHast dSHEprus Teila  BOIM3MU
MOBEPXHOCTH 3E€MIIH.

[loTeHuMalbHBIE U HEMOTEHIMAJIbHBIE  CHJIBL. CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHEM MEXAHWYECKONW SHEPTrUM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MMUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMKEHHE.

[lepexo moTeHIIMATBLHOM SHEPTHH B KHHETHUECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yuenne abCOIIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanre cBA3U pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHHYECKOW DHEPTUu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJgiekyasipaasi pu3uka v TEpMOJIMHAMUKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOU MeopUuU
OCHOBHBIE TIOJOXKEHHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. Quddysus. Xapaktep ABUXKEHUS U
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENM CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPJBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeld. Macca u
pazmepsl MoJieky. KonndectBo BemectBa. [loctosaHas ABorajipo.

TemnoBoe paBHOBecue. Temrieparypa u €€ uzmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HIeaIbHOro ra3a. AOCOJIIOTHas TeMIliepaTypa Kak Mepa
CpeaHEN KHHETHUYECKOM DJHEPTUM TEIUIOBOIO JBWKEHMS dacTul rasa. [llxama
temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /lanbToHa. M30mpoieccsl B WI€aTbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHUE H30IMPOIECCOB: H30TEPMa, H30X0Pa,
n3zo0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOEHUE BEUIECTBA, (oTOrpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita IlITepHa.

OnbITHI, JIOKa3bIBAOIIHE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJCHCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHHUS UICAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Onpenenenue Maccbl BO3/lyXa B KJACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, IaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXAY TapaMETPAMK COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoOuHamMuKu

TepmonuHamuueckass cucreMa. BHYTpEHHsST 3HEPTUS TEPMOAUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHenus. KonuuectBo TenioTel U padota. BHyTpeHHss
SHEPrus  OJHOATOMHOIO  HWJEaJIbHOrO  rasa. Buael — Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIUS, U3JIydeHHUE. Y IeNIbHAsA TEIIOEMKOCTh BEILECTBA.
KonnuecTBO TEmIOTH NpH TeIoNnepeaaye.

[lonsitue 06 agmabatHoM mpouecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre TMepBOTrO 3aKOHA TEPMOAMHAMHUKM K u3ompoueccam. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TennoBble  MamuHbl.  [IpUHUOMANBI ~ OEUCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi sHEepruu B TEIUIOBBIX MamuHax. KosdduuueHT mnosne3noro
nencTBus TeroBoi MamuHbl. [lukn KapHo u ero xodp@uUIIMEHT MOIe3HOTO
AeHCTBHSL. DKOJIOTUYECKUE MPOOIEMBbI TEIIOAHEPTETUKH.



TexHuyeckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOIMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUM PaOOThI: BBLIET
MpoOKW W3 OYTBUIKK TOJ JEHCTBHEM C)KAaTOro BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEN SHEPTUH (TeMIepaTypbl) Tella MpU TeIuionepeaaye.

OneiT 1O aamabaTHOMY paCIIMPEHUIO BO3ayXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomoi

N3mepeHue yaenbHON TeIIOEMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeujecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue U KoHjaeHcanus. Vcmapenue u kuneHue. AOCOMIOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3ayXa. HacklmeHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. JKuakue kpuctamwibl. CoBpeMeHHble Marepuanbl. [lnmaBienue wu
KpUCTaJUIU3alus. Y IeJbHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAaHOMATEePUaAIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX MMAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIeCTBRA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii axcnepumenm, 1abopamopnsle pabomol

N3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znes 4. DiieKTPOAUHAMUKA
Tema 1. Inekmpocmamuka
DNeKTpu3anusi Tel. JJIEKTPUYECKUW 3apsa. JlBa BHIA BIEKTPUYECKUX
3apsiioB. [IpoBOAHMKH, NMAJIEKTPUKA M TOJYNPOBOAHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsiaoB. 3akoH Kynona. ToueyHbIN 3EKTPUUECKUM 3apsi/l.
Onextpuyeckoe nose. Hanpspk€HHOCTD 3nekTpuyeckoro nods. [Ipunnun



CYyHEPHO3ULINH BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TTOJISL.

PaGora cunm  anekrpoctatmueckoro  mois.  [lorenmuman.  PasHocTh
noTeHUUanoB. [IpOBOJHUKM W [HPJIEKTPUKKA B JIIEKTPOCTATUYECKOM MOJIE.
JlusnexkTprdyeckas MpOHULIAEMOCTb.

OnekTpoémkocTb. KonaeHncaTop. DneKTpoEMKOCTh MIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE DIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIM allapar, CTPYWHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEII.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIEKTPUKY B DJIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAU
IJTACTHH, PACCTOSHUS MEKAY HUMH U TUDJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepeHne 351eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS JIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon Oma aJist yyacTka IeMu.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. YIEIBHOE COINPOTUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEUHEHNUE ITPOBOTHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMXKYLIAs CUjla U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA.
3axon Oma J1si MOJTHOM (3aMKHYTOM ) 3JieKTpuueckoi nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAINIOB OT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKWU. CobGcTBeHHas 17§ pUMECHAsI  MPOBOAUMOCTH
noJiynpoBogHUKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoJHUKOBBIE TPUOOPHI.

OnexkTpuyecKuid TOK B  pacTBOpax M  paciuiaBaXx  AJIEKTPOJHUTOB.
DIIEKTPOIUTAYECKAS JUCCOIUALINS. DIIEKTPOJIN3S.



DnekTpuyeckuii Tok B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSATENbHBIN
paspsa. Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: aMIepMeTp,
BOJILTMETpP, PEOCTaT, MCTOYHUKHU TOKa, DJIJIEKTpOHArpeBaTelibHbie MPHOOPHI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBINA JHO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TATbBAHHKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JITUHBI,
IJIOLIAU TOTIEPEYHOr0 CEYEHUS U MaTepuraa.

CMmelanHOe COeIMHEHNE IPOBOJHUKOB.

[IpsMoe wu3MepeHue >SIEKTpOABMKYIIEH cuiabl. KopoTkoe 3ambIKaHUE
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAMMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHue CMEIaHHOTO COETMHEHHSI PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

Hao0mronenue amexkTpoiusa.

MesxknpeaMeTHbie CBA3U

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousamus, CBA3aHHBIE C W3YYEHUEM METOAOB HAYYHOIO
MO3HAHUS: SIBJIIEHUE, HAy4yHBbIM (akT, rumnoresa, (pU3Mveckas BEIUMYMHA, 3aKOH,
Teopusl, HaOJIIOIeHHE, IKCTIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuieHHEe CUCTEMbl YypaBHEHUM, JUHEHHass QyHKUIUA,
napabona, runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKLUU Ha OCH KOOPAMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexannyeckoe ABMKEHHE B KUBOM mpupoae, nuddysus, ocmoc,
TEIUIO0OOMEH KMBBIX OPTaHU3MOB (BHIIbI TEIUIONEpEau, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH U



ra3oB, JJICKTPUUECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs TUCCOIMAIIMS,
rajbBaHUKaA.

l'eocpagpus: B1aXXHOCTh BO3yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBWXKEHHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUsT B TEXHUKE, MOJUIUITHUKK, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), JIBUTATENb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJIYYCHHsS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCJIE HAHOMAaTepUaloOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpHUOOpOB,
KCEpOKC, CTPYHHBII MIPUHTED, AIIEKTPOHArpeBaTEIbHbIE npuodOPHI,
AJIEKTPOOCBETUTEIBLHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. DjieKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmMpoOMaAZHUMHASL UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrtop MarHuTHOM wuHAYKUMU. [IpuHOMO cynepno3uuuu
MAarHATHBIX NOJIEW. JIMHMKM MarHWUTHOW WMHAyKUMHU. KapTuHa NMHWN MarHuTHOU
WHJIYKIIMU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe TI0J€ TPOBOJHMKA C TOKOM. KapTuHa JIMHUN WHIYKIUH
MAarHMTHOTO TOJISI JUIMHHOTO TMPSMOr0 MPOBOAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOlyJIb U HalpaBJI€HUE.

Cuina Jlopenua, €€ Monyib U HanpasieHUe. [[BUKeHUE 3apsHKeHHON 4acTUIbI
B OJIHOPOJTHOM MarHuTHOM noJie. Pabora cunel JIopeHia.

SIBnenHue 3nIeKTpOMarHMTHOW WHAYKUMHU. [loTOK BekTOpa MAarHUTHOM
UHIAYKOUHU. OJIEKTPOABWXKYIAS CHJIa HMHAYKUUMHA. 3aKOH JJIEKTPOMAarHUTHOW
unaykuuu Gapanes.

BuxpeBoe »3iekTpuyeckoe IMoje. OJIEKTPOABUAKYINAS CHIIAa WHIAYKIHUH B
MIPOBOAHUKE, IBIXKYILEMCS IOCTYIATEIBHO B OJJTHOPOJTHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHaykTUBHOCTh. SIBIIEHME CaMOMHAYKIMHU. OJIEKTPOJABHXKYIIas CHJIA
CaMOUHTYKIIUH.

DHEPrusi MArHUuTHOTO MOJIsI KaTYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, D3JIEKTPOJBUIATENb, YCKOPUTEIN DJIEMEHTapHBIX
YacCTULl, UHAYKIIMOHHAS TEYb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIIECH CHUJIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHne caMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomoi

N3ydyeHnrne MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nes 5. KosieGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHuUmHble Konedanus

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
lNapmonuueckue konebanusi. Ilepuona, dacrora, ammutyga u (aza KojeOaHU.
[IpyXuHHBIA MasATHUK. MaTeMaTH4eCKUd MasTHHK. YPAaBHEHHE TapMOHHYECKHUX
kosnebanuii. [IpeBpalienue sHeprun MPU TApMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiit  koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIC KOJEOAHHUS B
UJeaNbHOM KOJIEOATEIBHOM KOHTYpe. AHAJIOrUs MEXIy MEXaHUYECKUMHU U
ANEKTPOMATHUTHBIMU KoyieOaHussMu. Popmyna Tomcona. 3akoH CcoXpaHEHUs
SHEPrUM B UJCANBHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KoJieOaHusX. BbIHYXIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BeiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbli TOK. CHHYCOMIAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJIHOE M JCHCTBYIOUIEE 3HAYEHUE CHJIbI TOKa U
HaIpPsHKSHUS.

Tpancdopmarop. [IponsBoacTBO, mepenavya u MOTpeOICHUE IIEKTPUUSCKON
SHEPIrUU. DKOJIOTMYECKUE PHUCKU IPH MPOU3BOJACTBE AEeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTPOINEpeIay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeIbHOM cUCTeMbl (IIPYXUHHBIN WA
MaTEMaTUYECKUNA MASITHUK).



Hab6nronenue 3aTyxaromux KoJieOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuwinorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHc mnpu MOCHEAOBATEIBHOM COCIMHEHUU PE3UCTOpA, KATYIIKU
WHIYKTUBHOCTHU M KOHJEHCATOPA.

Mopenb TMHUN 3IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MaJIbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B [ENM U3 IOCJIEA0BATEIbHO
COCAMHEHHBIX KOHJEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsle 60IHbL

Mexanuueckue BOJIHBI, YcClIOBUSA pacnpocTpaHenus. Ilepuoa. CkopocThb
pacrpocTpaHeHUs W JJWHA BOJHBL. llomepeyHble W MOPOJOJIBHBIE BOJIHBI.
WNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS AJEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexrpomarautHoi BosiHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, MOJspu3amus, Audpakius,
unTepdepeHius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana »>1eKTpOMarHUTHLIX BOJH. [IpriMeHeHHEe AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paIUOCBSI3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIWAarHOCTHKAa B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKA.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOGmronenue cBsizu TpOMKOCTH 3BYKa UM BBICOThI TOHA C aMIUTUTYAOW U
4acTOTOM KOJeOaHUH.



HccnenoBanre  CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
npeioMIIeHUE, MONIApu3anus, AMppakuus, uHTepdepeHITus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpssMonuHEHOE pacnpoCTpaHEHHE CBETA B
OAHOPOHOM cpene. JIyu cBeta. ToueuHbI HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHne M300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOJIIOTHBIN MMOKA3aTENb
npenomnieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpeaenbHbpIM yrosn IOJHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CioxHbli coctaB Oenoro cseta. L[Ber.

Cobuparone u paccewBarolye JHUH3bL. ToHKas JuH3a. DoKycHoe
paccTosiHMe W ONTHYECKas cujla TOHKOW JuH3bL. IlocTpoeHue wn3oOpaxeHuil B
coOMparoIMX U PacCEeUBAIOIIMX JIMH3aX. POopMysia TOHKON JIMH3BL. YBEJIUYECHHE,
JABAEMOE JINH30M.

[Ipenebl MIPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HHTEp(EPEHIIMOHHON
KapTHHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. [udpakinuonnas pemérka. YcaoBue HaOIIOACHUS
IVIABHBIX ~MAKCHMYMOB IpUd NaJACHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(OPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuYecKue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, MPOECKIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacHpOCTpaHEHHE, OTPAKEHHWE U TPEJOMIIEHHE CBETa.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanne CBOMCTB U300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne natepdepeHny cBeTa.

Hab6nronenue nudpakmum crera.

HaOmronenue nucnepcun cBera.

[ToyyeHue ciekTpa ¢ HOMOILIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaOnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol



W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CHIEIIHAJIBHOI TEOPHH OTHOCUTEIBHOCTH
['paHuipl  OPUMEHMMOCTH  KJIACCUYECKOW  MEXaHUKH. [Toctynarsl
CIIEHIHAIIBHOM TEOPUM OTHOCHUTENBHOCTH: WHBAPUAHTHOCTH MOZYJIA CKOPOCTHU
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHHE BPEMEHU U COKpAILCHHE
JUTHBL.
DHeprus U UMITYJIbC PEIISITUBUCTCKON YaCTHUILBI.

CBs13b MaccChI ¢ BHGPFHGP'I U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIBI. 3H€pFPISI
ITOKO:I.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmul K6aHmM 060N ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPrUs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoanue porodpdexra. Omnbitel A. I'. CToneToBa. 3aK0HbBI
dotorddexra. YpaBuenue OiiHmTerHa s poTodddekra. «KpacHas rpanuiiay
dboTorddexra.

JaBnenue cBera. OnbiTol I1. H. JleGenena.

XHUMHUYeCKoe JeHUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETo0 GoTodddexra.

CBeToauon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccestHUIO o -4acTHIL.
[Lmanerapnas mogmens aroma. Iloctymatel bopa. M3imyueHue u TOrIoIeHUe
(GOTOHOB TpU TIEepexojie aTromMa C OJHOTO YPOBHS SHEPrHHM Ha Jpyroi. Bumbl
criekTpoB. CHEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BousiHOoBBIE cBOMCTBa "acTul. Bonubl ne bpoist. KopryckyisipHO-BOJIHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYXIEHHOE U3TTyUYCHHE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue NJIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HaOnronenue nuHe4aToro cnekTpa.
Tema 3. Amomnoe adpo
OKCIEpUMEHTBI, JO0Ka3bIBAIOIINE CIOKHOCTh CTpOCHHS snpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopna 1mo  ompeneneHuro  cocrapa
paanoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, ramMMma-u3Iy4eHHUS.
BrnusiHne pain0oakTUBHOCTH HA KUBBIE OPTAHU3MBI.
OTtkpeiTHE TIpOTOHAa W HeWTpoHa. HykinonHas monens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnag. ODJEKTPOHHBI U TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHne. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sipe. SnepHsie cuibl. Jledekt maccsl sapa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepnsiii peaktop. TepmosiaepHbii cuHTe3. [IpoOaeMbl U EPCHIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHUKHU.
DnieMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOTIOEHUS ¥ PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aroMHas 6oMoa.
Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanre TpekoB 4acTHIl (10 TOTOBBIM (hoTOrpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMUHM M ACTPOPU3NKH

DTtansl pa3BUTHS aCTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gHoro HeGa. Co3Be3mus, sSpKUe 3BE37bI, IIAHETHI, MX BHIMMOE
JIBHKCHHE.

CosHeuHast cucreMa.

Connue. ConnewyHas akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3N.
3BE31Ibl, UX OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpaJbHBIA KJacc —
CBETUMOCTBbY». 3BE3[bl TJIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIS 3BE3]1 IJIaBHOM IOCIIE0BATENBHOCTH. BHYyTpEeHHEe cTpoeHME



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUU U 3BoIronMU CosHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii ITyTe — Hama [anaktuka. Ilonoxxenue u aBwxkeHue ConHIA B
lNamaktrke. Tunsl ranaktuk. Paguoramaktuku u kBazapbl. UEpHBIE IBIPHI B Sapax
raJaKTHK.

Bcenennas. Pacpenue Beenennoii. 3akon Xa06ia. Pazberanue rajnakTuk.
Teopus bosbioro B3psiBa. PEIMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnapie mpoOiemMbl aCTPOHOMHM.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH I ONpeIeNieHUs MOJI0KEHUs HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

HaOmronenus B Teneckon JIynsl, maner, Miieunoro Ilytu.

O06o0maromiee NOBTOPEHNE

Ponp Qusuku U acTpOHOMHM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIIMAJIBHON M 3TUYECKOM cdepax ACSATEIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOU KapTHUHE MUPA, POJIb (PU3NYECKON TEOpUH
B (QopmupoBaHUU TpEeACTaBICHUM O (U3NUECKON KapTUHE MHpPA, MECTO
bu3uYecKOl KapTUHBI MHUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca pusnku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypCcaMM MAaTE€MaTHUKH,
OMoNOTHUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nousamus, CBS3aHHBIE C W3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (pakT, Tumoresa, (usnyeckass BEIUUYWHA, 3aKOH,
Teopusi, HAOJIIOAEHUE, IKCTIEPUMEHT, MOJICIUPOBAHKE, MOJIEb, U3MEPECHHUE.

Mamemamuxa: pEWIEHUE CUCTEMBbl YPABHEHHM, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U UX MPOCKIHMU HA OCU KOOPAUHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (DYHKIUNA, NPU3HAKKA TOAO0OUS TPEYTrOJbHHUKOB,
ompeIesIeHHE IUIONIaAu TUIOCKUX GUryp u oobEmMa Ter.

buonoeus: snextpudeckue SBIEHUS B JKMBOW TMPUPOJE, KoyieOaTeIbHBIC
JIBUXEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KpUCTAJIIIMYECKasd CTPYKTypa TBEPABIX
T€JI, MEXaHW3Mbl O0O0pa30BaHUS KPUCTALIMYECKOW PEMIETKH, CIEeKTPaTbHbIN
aHaJIN3.



l'eocpagpua: MarHUTHBIE TOJIIOCa 3€MJIM, 3aJIeKH MArHUTHBIX Py,
dboToCHEMKA 3€MHOI TOBEPXHOCTH, MTPEACKA3AHNE 3EMIICTPSICCHHM.

Texnonocus: JIAHUM DIEKTPONEpENad, TEHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, WHIAYKLIWOHHASA II€4b, Paaap, pPaJuONpPUEMHMK, TEJIECBHU30D,
anTenHa, TenedoH, CBY-meub, MpOEKIMOHHBIN ammapaT, BOJOKOHHAs OMNTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro mnpeamera «®duszmka» Ha ypOBHE CpPEIHEro OOIIETo
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKCHHUE CICTYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MTPEAMETHBIX 00pa30BaTEILHBIX PE3YJIHTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTO npeameTa « Du3nKay TOJKHBI
OTpakaThb TOTOBHOCTb U CIIOCOOHOCTh OOYYArONIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JWYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOTO
OTIBITA M OMBITA JCATEIHPHOCTH B MPOIECCE peaM3aliil OCHOBHBIX HAaIPaBJICHHMA
BOCITUTATEIHHON JESTEIHHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH TPAXKTAHCKOHN MO3UITUH 00YJAFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIICUETIOBEYECKUX  TyMAHUCTHUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEPECAX TI'PaKIaHCKOTO
o0IecTBa, y9acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM IEATETLHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH HUJICHTUYHOCTH,
aTPHOTHU3MA,

IIEHHOCTHOE OTHOIIICHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JTOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00JaCTH (DU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHMSI, STUYCCKOTO ITOBEICHHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTU YYEHOI0;

OCO3HAHME JTUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYTyIIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCIUTAHMS:

WHTEpeC K pa3nuuHbiM cepam mpodecCHOHATBHON ACSITEITbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymel mpodeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTU
(bU3HKY Ha POTSHKCHUH BCEH KU3HU;

6) 7K0JI0rHYecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHME TJI00ATBHOTO
XapakTepa 3KOJOTHUYECKUX MPOooIeM;

TUTAHUPOBAHKE W OCYIICCTBIICHUE ICHCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHre OIbITa JAESITEIbHOCTH 3KOJOTMYECKOW HANpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 110 PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HUBNYECKON HAYKH;

OCO3HAaHWE [IEHHOCTH HAyYHOW JEATEeIhHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs  (QU3MKH  OCYIIECTBISATh  MPOEKTHYIO W HCCIIEJOBATEIHCKYIO
NeSITeIbHOCTh MHIUBUTYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiiCTBHS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITEIbHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIATH LEIU AEATSIIbHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHOKCHMUS;
BBISIBJIITH ~ 3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  pacCMaTpPUBAEMbIX
(bU3UYECKUX SABICHUSX;
pazpabarbiBaTh IJIaH pelIeHUs MPOOJeMbl ¢ YY4ETOM aHaIM3a MUMEIOIINXCS
MATEPUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OICHNUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU MOCIIEICTBUN JIESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHNUN KU3HEHHBIX IMPOOIeM.
Ba3oBble uccienoBarejbcKHe 1eCTBYA.
BJIaJICTh HAYYHON TEPMHUHOJOTUEN, KIIFOUEBBIMU MOHSATUSIMUA U METOJAMU
(pu3nyecKoil HayKu;



BJIAJCTh HaBBIKAMU YYCOHO-UCCIIEIOBATEILCKON U MPOCKTHOM JIESITCIIBHOCTH
B o0mactu (pM3HMKHU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3MUECKOTO COJCp)KaHMS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IO3HAHUS,

BIAJCTh BHUAAMH JIEATCILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIpETANKA, TPEoOpPa30BaHUI0O W TMPUMEHECHHWIO B Pa3UYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCJIC IPU CO3AaHUM YICOHBIX IIPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TPUYUHHO-CIICACTBEHHBIC CBS3W W aKTyallM3MpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pEIICHHS, HAaXOJWTh apTyMEHTHI IS JIOKa3aTeIbCTBA
CBOUX YTBEP)KJICHHM, 3a/1aBaTh MApaMETPhI U KPUTEPUH PEIICHUS;

aHANMM3UPOBAaTh TIOJIYYCHHBIE B XOJ€ PCIICHHUS 3aJadd  PE3yNbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (POPMYJIUpPOBaTh COOCTBEHHBIC 3aJaudl B 0O0pa30BaTEIHHOM
JESATETHLHOCTH, B TOM YHUCJIC PU U3YICHUH (PU3HUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIIMsIM, OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

yMeTh IEPEHOCUTh 3HaHMSA TI0 (U3UKE B MPAKTUYECKYH0 00J1acTh
KU3HEICSITSILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC MJICH, MIpEJjIaraTh OpUTHHAIBHBIC ITOIX0/IBI U PEIICHUS;

CTaBHTh MPOOJIEMBI U 3a/I1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMM TIOJIYYCHUS HHGPOPMAIUK (PU3UUECKOTO COACPKAHUS U3
HMCTOYHMKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBISITH IOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPHpPETAN0 WHPOPMAIUKA PA3THYHBIX BHIOB W (hopm
IpEeACTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAIINH;

UCIIOJIB30BaTh  CPEACTBAa  HMH(POPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIMICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ CcoOMojeHMEM TpeOOBaHMM HPrOHOMHKH, TEXHHUKH OE30IacHOCTH,
TUTHCHBI, PECypCcOCOEpeKEHUs, TMPaBOBBIX MW  OTHYCCKUX  HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

CO3/IaBaTh TEKCThI (PU3HMUECKOTO COJEpKaHUS B Pa3IWYHBIX (opmaTax C
y4€TOM Ha3zHaueHUs MHGOPMAIINH U 1IeJIEBON ayJUTOPUH, BBIOMpasi ONTUMATILHYIO
dbopmMy npeacTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIC yHUBEPCAJIbHbIC y4eOHbIe 1eHCTBUS:
OCYILECTBIAThH OOIICHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;
pacro3HaBaTb IPEANOCBUIKM KOH(UIMKTHBIX CHUTyallui M  cMsrdarb
KOH(DJIMKTHI;



pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATHKy M METOAbl COBMECTHBIX ACHCTBHIA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KayKIOr0 WIEHA KOJUIEKTUBA;

OPUHUMATh €I  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPAVUHUPOBATh JEUCTBUSA MO €€ JOCTHXKEHUIO: COCTaBJATH IUIAH JEHCTBHIA,
pacnpenenarb poiad ¢ y4éTOM MHEHUH YYacCTHMKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJAJa M KAXKIOTO YYaCTHMKA KOMaHAbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemaraTb HOBBIE IIPOEKTHI, OLEHWMBATh HIEHU C IO3WLHUHA HOBU3HBI,
OpUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TOBEACHHE B Pa3IMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBIE YHUBepCaJbHbIe y4eOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO JEATENbHOCTh B 00JacCTH
GU3MKK W acCTPOHOMHHM, BBISABJISITH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEUICHUS pPACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW pabOThl ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUH;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Opath Ha cels
OTBETCTBEHHOCTb 3a pelIeHHE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO SPYIULIMU B 00JacTH
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIECIISIM;

BJIAJE€Th  HAaBbIKAMHU  IIO3HABATEIbHOW  peQIEKCUHM  KaK  OCO3HAHUS
COBEPIIAEMBIX JEWCTBUI W MBICIHUTEIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHHII;

UCIIOJIB30BaTh MPHUEMBI PeIIEKCUH JIJIsl OLIEHKH CHUTYalliH, BRIOOpa BEPHOTO
peuieHus;



YMETh OLEHUBATh PHUCKM M CBOEBPEMEHHO MPUHUMATh PEUICHUS IO HUX
CHUXEHUIO;

OpPUHUMATh MOTHBBI U ApPTyYMEHTHI JPYTrUX TpH aHalu3e pe3yibTaToB
NEeSITEBHOCTH;

MPUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W aApPTYMEHTHI JPYTrUX TIPH aHAJIW3€ pPe3yiIbTaToOB
JeSITeIbHOCTH;

MPU3HABATh CBOE IIPABO U MPABO JIPYTUX HA OUIUOKH.

B mporiiecce AOCTHXEHHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMBbI
mo ¢u3nKe IS YPOBHS CpPEAHETOo oO0Imero oOpa3oBaHusl y OOyYaromuxcs
COBEpUICHCTBYETCS AMOITMOHAIIbHBIN HHTEJIEKT, MIpEANoararonmii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh TIOHUMATh CBOE AMOLIMOHAIIBHOE
COCTOSIHUE, BUJICTh HANPABJICHUS PA3BUTHSI COOCTBEHHON 3MOILIMOHAIBHOM cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIIOCOOHOCTh aJanTUPOBaThCA K
AMOITMOHAILHBIM U3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOMICH CTpeMJIEHHUE K JOCTHKEHHUIO IEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh HCXONS W3 CBOUX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh IMOLMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TpPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HAaBBIKOB, BKITFOUAIOIIMX CIIOCOOHOCTh BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3800 TUTHCS, POSBIISATHL MHTEPEC U Pa3peliaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kiacce mpeamerHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HAa MPUMEpPax poJib U MeCTO (U3NKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUUECKOU AECATEITBHOCTH JIFOJEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUSI W3YYEHHBIX (U3HUYECKUX MOJCIICH:
MaTepuaibHas TOYKa, HHEPIUAIbHAS CUCTEMA OTCUYETa, aOCOIFOTHO TBEPAOE TEIO,
WJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPH pelieHnu GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUECKUE SBJIEHUS (IIPOLECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUM CTPOCHMS BELIECTBA U



JNEKTPOAUHAMUKU:  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  IPSAMOJIUHEHHOE
JIBUKCHHE, CBOOOJHOE TMaJeHHWE TeJd, [BIKEHHE 110 OKPYXKHOCTH, HWHEPIHA,
B3anMoJieiicTBre Ten, quddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUJIKOCTEH
Y TBEPJBIX TE€J, U3BMEHEHHE O0BEMA TEJ IPU HAIPEBAHUM (OXJIAXKIEHUH ), TEIIOBOE
paBHOBECHE, HUCIApPEHUE, KOHJEHCcAalus, IUIABJICHUE, KPUCTAJLIM3alus, KUIICHUE,
BJIYKHOCTb BO3/lyXa, IIOBBIIICHUE aBJICHUSA Ia3a IIPU €r0 HAarPEBAaHUU B 3aKPBITOM
cocyze, CBA3b MEXAy IlapamMeTrpaMu COCTOsHUSA Ta3za B M30IpoLeccax,
ANEKTpU3ALMs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIOJB3YS (DU3MYECKHE BEIUYUHBL:
KOOpJAMHATa, IIyTh, IEPEMEIICHUE, CKOPOCThb, YCKOpPEHHME, Macca Teljla, Cuia,
UMITYJIbC T€JIa, KHHETHYECKas 3HEPrus, MOTCHIUAIbHAs JHEPIUsl, MEXaHW4YecKas
paboTa, MexaHMuYeCKass MOIIHOCTb; INpPU ONHUCAHWU NPABUIBHO TPAKTOBATh
(U3NYECKUl CMBICH HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHHs] WU EIUHMIIbI,
HaxoJUTh (hOPMYJIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYHMHY C JIPYTUMU
BEJINYNHAMM;

ONMCBHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS,
UCTIONb3ysl (U3MUECKUE BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi DHEPIUsl XaOTUYECKOI0 ABHIKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJHMYECTBO TEIUIOThI, BHYTPEHHsSI 3HEprusi, padoTa rasa,
KO PUIIMEHT MOJE3HOro MACHCTBUS TEIJIOBOTO JIBUraTess; NpH ONUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3MUECKUNM CMBICT HCIOJB3YEMbIX BEJIMYMH, HX
0003HAaUEHHUS W EAMHULBI, HAXOAUTh (QOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIMUMHY C JPYTUMU BETMYMHAM;

ONMCHIBATh U3YUYEHHBIE FJIEKTPUUECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTONb3Ys (PU3MUECKHE BETUYMHBI: 3JIEKTPUUYECKUHN 3apsil,
AIEKTPUYECKOE T10JI€, HAIPSKEHHOCTD I10JIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHMCAaHUU TMPABUIBHO TPAKTOBaTh (DUIMYECKUN CMBICT HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUYEeHHS W EAUHUIBI, YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOLIUE
JaHHYIO (PU3UUYECKYIO BETUUYHMHY C APYTUMHU BETMYUHAMU;

aHaAJIM3UPOBaTh (PU3UUYECKHE MPOLIECCHl U SBJICHUS, UCIOIB3Ys (PU3NYECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH BcemupHoro tarorenus, I, II u 11 3akonsr HerotoHa,
3aKOH COXpPAaHEHUsT MEXAHWYECKOW DHEPIrUM, 3aKOH COXPAHEHMUS UMIIYJIbCa,
NPUHLHNI CYNEPHO3ULIHUHA CHWJI, NPUHLMI PABHOINPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA, I'a30BBIC
3aKOHBI, CBS3b CPEIHEW KMHETUYECKOM JHEPIUU TEINIOBOIO IBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMIlepaTypoid, TIEPBhI 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3>TOM pas3inyarh CIOBECHYIO
(GOopMyTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIpAXEHHE M YCIIOBHUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalllMH, NOpUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCJIOBHUS MX O€30IACHOTO HMCHOJIb30BAHMS B
MOBCEJIHEBHOM KU3HHU,

BBITMIOJHATh OKCIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3UYECKUX SIBICHUU H
MIPOLIECCOB C HCIIOJIb30BAHUEM MPAMBIX M KOCBEHHBIX H3MEPEHUH, IpPH 3TOM
dbopMmynupoBath mpoOJeMy/3ajadyy UM TUIOTE3y Y4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEMJIOKEHHOIO0 OOOpYJOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIHpOBaTh BHIBOIHI,

OCYILECTBIATH MPSMbIE U KOCBEHHBIE M3MEPEHUS (DU3HMUECKUX BEIUYUH, MIPH
TOM BBIOMpATh ONTUMANBHBINA CHOCO0 M3MEPEHHUS M HCIIOJIb30BAaTh W3BECTHHIE
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3MUECKMMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, IPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKCcHUpOBaTh pe3yJbTaThl MOITYYEHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUH B
BHJIE TAOJIMI U TpadUKOB, JIETATh BBIBOJIBI 110 pe3yJIbTaTaM UCCIEI0BAHNUS;

coOJroaTh mpaBuia 0€30MacHOIO TPyJla MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax Y4YeOHOIro OHKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM U IPOEKTHOM
JESTEIbBHOCTH C HCIIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOUCTB U JaOOPaTOPHOIO
000pynoBaHUs;

pemiaTh pacy€THbIE 3aJayd C SIBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMpPATh (PU3UYECKYIO MOJIEb, BBIICTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HEoOXOoAUMbIE ISl €€ pelleHMs, MPOBOJUTh pacd€Tbl U OLEHUBATh PEAIbHOCTD
HOJy4YE€HHOTO 3HaueHusl (PU3NUYECKOI BEIMUUHBI;

peniaTh KaueCTBEHHbIE 33J]Ja4M: BHICTPAUBATh JIOTHUECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUN C ONOpON HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHEC SIBJICHNUS,

UCIIOJB30BaTh  MpPU  pPEIIEHMHM  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U NPEeJCTaBICHUsI y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMaIUK, TOJyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOILIECCOB OKPYXAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (U3MKE B MOBCEIHEBHOM >XKU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH NP OOpallleHUH ¢ MPUOOpaMHU U TEXHUYECKUMHU
YCTPOMCTBAMH, JJIsi COXPAHEHHUSI 3JI0POBbSI U COOJIIOICHHUSI HOPM KOJIOTHYECKOTO
MOBEJECHHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B TpyIIe C BBINOJHECHUEM PA3JIMYHBIX COIMAIBLHBIX POJICH,
IJJAHUPOBATh Pa0OTy TPYIIIBI, PAIMOHAIBLHO pacHpenessTh OOS3aHHOCTH U
IJIAHUPOBATH ACATEIBPHOCTh B HECTAHNIAPTHBIX CHUTYAIUSAX, aJCKBaTHO OIICHUBATh
BKJIQJT K&KIOTO M3 YYACTHUKOB TPYIIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIISMEI.

K xonmy obydenuss B 11 kiacce mpeameTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMECHHUI:

JIEMOHCTPHUPOBATh Ha MPUMEpPax pPoJib U MecTo (U3UKU B (HOPMUPOBAHUM
COBPEMCHHOM Hay4YHOM KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHHKU U
TEXHOJIOTUH, B TMPAKTUYECKOW NESITEIbHOCTH JIOJIEH, LEIOCTHOCTh U €IUHCTBO
du3znYeCcKOi KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3HUYCCKUX MOJCIICH:
TOYCYHBIA IJICKTPUUSCKHUHN 3aps/l, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, sSJICpHAs
MOJICJIb aTOMa, HYKJIIOHHAs MOJIeJIb aTOMHOTO siapa MpHU perieHuHd (HU3NISCKUX
3a/1ad4,

pacro3HaBath (HPU3NYECKHUE SBJICHUS (ITPOIECCHI) U OOBICHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJIUMHAMHUKN M KBAHTOBOW (PU3HKH: AJIEKTPHUECKAs TMPOBOANMOCTD,
TEIIOBOE, CBETOBOE, XMMHYCCKOE, MAarHUTHOE ACHCTBHS TOKA, B3aMMOJCHCTBHC
MarHuToOB, OJJICKTPOMAarHWTHAs WHIYKIMSA, JEHWCTBME MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JABWIKYIIMHCSA 3apsji, JIEKTPOMArHUTHBIC KOJICOAHHS H
BOJIHBI, TPSAMOJIMHEHHOE pacrpoCTpaHEHHWE CBETa, OTPaKCHHE, TMPEITOMIICHHE,
uHTephepeHiusa, audpakmus ¢ MOJAIpU3anus CBeTa, JUCIEPCHS  CBETa,
doToanekTpuaeckuit 3GdexT (hoToaddEKT), CBEeTOBOE J1aBICHUE, BOSHUKHOBCHUE
JUHEWYATOro CIIEKTpa aTroMa BOJOpPOJa, C€CTECTBEHHAs M HCKYCCTBEHHAs

PaaOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BElIECTBA (AJEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYI0  MPOBOJMMOCTh  pa3JIMYHBIX  Ccpel) |

AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCIOJIb3Ys (U3NYECKUE BEIUYUHBL:
JJIEKTPUYECKUN 3apsll, CWia TOKA, JJIEKTPUYECKOE HANPSKEHUE, JIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUANIOB, JJIEKTPOJABUKYIas cuiia, paboTa TOKa,
WHIYKLOHMS MarHUTHOTrO moJisi, cuia Awmmnepa, cwia JlopeHna, WHIyKTHBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IOJIEM, MEPHOJ M YacToTa
KojeOaHui B KoyiebaTeNbHOM KOHTYpe, 3apsii M Cuila TOKa B Ipolecce
FapMOHHYECKUX DJIGKTPOMArHUTHBIX KojieOaHUil, (OKYCHOE pacCTOSIHHE U
ONTHYECKas CHJIa JIMH3bI, MPU OINMCAHWW NPaBUIBHO TPaKTOBaTh (U3HUECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAUYECHHUS M EAUHUIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYIO0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCHIBATh M3YYCHHBIE KBAaHTOBBIC SIBJICHUS U IPOLIECCHI, HCIOJIb3Yys
(¢u3nyecKkue BEIUYUHBI: CKOPOCThH 3JEKTPOMArHUTHBIX BOJH, AJUHA BOJHBI U



4acToTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA, IEPHUO/] MOTypaciaga, SHEPTUsl CBSI3U
aTOMHBIX SJIep, TPH OMHCAHWUM TMPABUIBLHO TPAKTOBATh (PU3UUECKHA CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX O0O3HAYCHHUS W CIWHHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONINE JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHMMH BEJIMYWHAMH,
BBIYHCIIATH 3HAU€HUE (PU3NUECKOIN BEITUYUHBI;

aHAIM3UPOBaTh (PU3MUECKHUE MPOLECCHl U SIBJICHUS, UCIOJIb3YsS (PU3MUYECKHE
3aKOHBI Y MPUHIMUIBL: 3aK0OH OMa, 3aKOHBI MIOCJIENOBATENBHOTO U NapAJLIEIBbHOTO
COCMHEHU NPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOMU
WHJIYKIINH, 3aKOH MPSIMOJIMHEITHOTO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI NPEJIOMJICHHS CBETa, ypaBHEHUE DWHIITEWHa miia doTorddexra,
3aKOH COXPAaHEHUsI DHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsilia, 3aKOH COXPAHEHHUs] MacCOBOIO 4HUCIa, MocTyaaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacliajia, Ipu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE€ BBIPAXEHUE U YCJIOBUS (TpaHULIbl, 00JacTH)
IPUMEHHMOCTH;

ONPENIEIIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JlopeHiia;

CTPOUTh W ONHUCHIBaTh H300paXEHUE, CO3/1aBa€MO€ IIJIOCKUM 3€pKajioM,
TOHKOH JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIEOBAaHUI0 (U3UYECKUX SIBICHUNU U
MPOIIECCOB C MKCIOJIb30BAHUEM IPSMBIX W KOCBEHHBIX HW3MEPEHUN: MpPHU ITOM
dbopmynupoBarh mpoOJeMy/3ajady M TUIOTE3y Y4eOHOTrO  IKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyIMpOBaTH BHIBOIBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PM3UUYECKUX BEJIIMYUH, MPU
ATOM BBIOMpATh ONTHUMAJIBHBIM CIOCOO HM3MEPEHUs] M HUCIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
OPSMBIX M3MEPEHUM: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJIC TAOJHI] U
rpadMKoOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS;

coOJII0IaTh TpaBwiia 0€30MacHOT0 TPy/Ja MpU MPOBEICHUM UCCIICIOBAHUNA B
paMKax y4eOHOrOo SKCHEepUMEHTa, Y4eOHO-UCCIEIOBATEIIbCKON U TMPOECKTHOU
JESTETPHOCTH C HMCIOJIB30BAaHUEM U3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemath pacu€THBIC 3aJadyd C SBHO 3aJaHHOW (UBUYECKOW MOJIEIIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3aa4u
BbIOMpaTh (PU3MUECKYIO MOJIEb, BBIACIATh (PU3NUECKUE BEIMYUHBI U (HOPMYIIBI,



HeoOXoIuMbIe JUIs €€ pelIeHus, IPOBOIUTH PAacyEThl U OLIEHWBATh PEAJHHOCTD
MOJIy4E€HHOTO 3HAUYEHUS (PU3HUECKON BEITMUMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHYECKH HETTPOTHBOPEUNBYIO
[ETI0UKY pacCyXIECHHI C OMopoil Ha W3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3rdecKue sIBICHUS;

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(GOPMALMOHHBIE TEXHOJIOTUHU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTaBJICHUs Y4eOHON M HAyYHO-TIOMYJISIPHOIM MH(pOpMAaINHY, MOIyYeHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIllUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuuaTh YCIOBUSA WX 0€30MacHOTO MCIOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHMS MO (M3HKE B MOBCEIHEBHON >XU3HU
Uit o0ecrieyeHust 6€30MacHOCTH NP OOpAIEHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbSI M COOITIOACHUS HOPM DKOJIOTUYECKOTO
MIOBEJICHUS B OKpPY’KaIoILel cpefe;

paboTaTh B TpYIIE C BBINOJIHEHUEM pAa3JIMYHBIX COLIMAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIbI, PAIMOHAIBHO paCHpeneNsiTh OO0S3aHHOCTU U
TUTAHUPOBATh ACSITENFHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBAaTHO OIEHUBATH
BKJIaJ] K&KJIOTO U3 YUaCTHUKOB IPYIIIBI B pELICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/m pasi Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIEe
padoThI padoThbI
pecypcbl
Pa3znen 1. PU3UKA U METO/1bl HAYYHOTI'O TIO3HAHUA
bubnunorexa [JOK
1.1 ®u3nKa 1 METObl HAYYHOI'O [TO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Htoro no pazaeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
21 Kunemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6nunorexa [JOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUS BELIECTBA. bubmuoreka [IOK
3.3 5 0 0
®a3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JJIEKTPOAUHAMHUKA
bubnunorexa [JOK

41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' pasIMYHBIX cpelax https://m.edso0.ru/7f41bf72

Wroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kounrpoabusie | Ilpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JJIEKTPOAUHAMHUKA
11 MarnuTHoe noJjie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHYKIHS https://m.edso0.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yeckHe ¥ JEKTPOMarHUTHbIE 9 0 1 bubnuorexa IIOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHU4YeCKHe U IIEKTPOMarHUTHBIE bubnuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuorexa [JOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pazznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
OCHOBBI ClIeIUATIBHON TEOPUU bubmuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIJIEeMEHTHI KBAHTOBOMN OIITUKH 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnuorexa LIOK



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

4.3 ATOMHOE A]1pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEeHTBl ACTPOHOMHUH U aCTPOPU3UKH 7 ng:;ﬁf;i?rouﬁ £41097c
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee moBTOpeHNE 4 ngjﬁ;f;i?rouﬁ £41097¢
Uroro no pazpeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa nudpoBLIe
Ne ni/m Tema ypoka KonrTpoabubie | IlpakTuuyeckue op
Bcero u3y4yeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypcsbl
®du3rka — HayKa 0 IPUPOJIE.
1 Hayunrlie MeT(}),;bI HOSH&I:HI/ISI 1 0 0 bubmaorexa [IOK
i https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpa
Pounb u Mmecto ¢pusuku B
5 bopMHUPOBAHUH COBPEMEHHOMN 1 0 0 bubnuoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAESITENIbHOCTH JIFOAEH
MexaHudeckoe JBUKEHUE.
3 OTHOCHUTEIHLHOCTh MEXaHHYCCKOTO 1 0 0 bu6nuorexa [JOK
nBwxeHus. [lepemenienue, CkopocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMepHOE npsiMoTUHEITHOE 1 0 0 bubnuoreka [IOK
TIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE bubnuoreka [IOK
5 1 0 0
NBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobogHoe masieHne. Y CKopeHue 1 0 0 bubmmorexa [JOK
CBOOOJTHOTO Ma/IeHUS https://m.edsoo.ru/ff0c39cc
KprBonuHelHoOe NBUKEHNE.
7 JIBr>keHre MaTepuaibHOM TOYKH T10 1 0 0 bubmorexa [TOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTensHOCTH ["anuies. 1 0 0 bubnmoreka [JOK



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

HMuepunanbHbple CHCTEMBI OTCYETA.
IIepssbiii 3ak0oH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bubmuorexa [JOK

9 cynepno3uiuu cuil. Bropoii 3akoH
yHep 5 P . https://m.edsoo.ru/ff0c3be8
HproTona jyist MaTepraibHON TOYKH
Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TspKecTH. [lepBas kocMuueckas bubmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgduiment tpenus.

13 Cuna czn OTI/IBJ‘ICI—(IbI/Iq})I Ipu I[BI/IS(GHI/II/I Bubmorexa ITOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTeabHOE

14 JBIKEHHE a0COTIOTHO TBEPIOTO TETa. bu6mmoreka [IOK
MowmeHT cunbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tena
HNMnynbec MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYEK. bubnmnoreka [JOK
NMnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBHKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MatepHaabHOi ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUHU

17 IToreHnnanbHas >HEPrUs. bubnuorexa LIOK



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

[ToreHumanbHas SHEPrus yupyro
ne(OpMUPOBAHHO MPY>KUHBL.
[MorennmaneHas sHEpPTUs TE1a BOIU3U
MOBEPXHOCTU 3eMJIN

https://m.edsoo.ru/ff0c461a

[ToTenuuanbHple ¥ HEMOTEHIIUAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C ©3BMEHEHUEM

bu6nmmoreka [IOK

18
MEXaHUYECKOM SHEPIUU CUCTEMBI TE. https://m.edsoo.ru/ff0c478c
3aK0H COXpAHEHHSI MEXaHUUECKOU
SHEPrUuu
JlaGopaTopHas pabora
«HMccnenoBanue cBs3u pabOTHI CUITBI C
. bubnuorexa [JOK
19 M3MEHEHUEM MEXaHUYECKON YHEPTUu
https://m.edsoo.ru/
TeJa Ha PUMEpPE PACTHKEHUS
PE3UHOBOTO KI'yTa»
KonTponbhas paboTa 1o treme
20 «Kunematuka. JlnHamuka. 3ako bubmmorexa LIOK
«Kunemaruka. Jlunamuka. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
. bubnuotexa [JOK
21 KUHETUYECKON TeopuH. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
nswxenue. Auddysus
XapaxkTtep IBUKEHUS U
99 B3aMMO/ICUCTBUS YaCTHUI] BENIECTBA. bu6mmoreka [IOK
Mogenu cTpoeHuUs ra30B, KUAKOCTEN https://m.edsoo.ru/
Y TBEPIBIX TEN
23 Macca monekyi. KonnuectBo bubnuoreka [IOK
BenlecTBa. [locTostHHast ABoraapo https://m.edsoo0.ru/
24 TennoBoe paBHOBecue. Temneparypa bubnmoreka [JOK

u e€ uamepenue. [llkana remmneparyp

https://m.edsoo.ru/



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

Lenscus

Wneanpusiii raz B MKT. OcHoBHOE

bu6mmorexa [IOK

2 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGconoTHas TemnepaTypa Kak Mmepa

26 CpeaHel KHHETUYECKON SHEPruun bubnuoreka [IOK
JBYKCHHS MOJIEKYIL. Y DABHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [lanpToHa. ["a30BbIE 3aKOHBI bubmorera TIOK

https://m.edsoo.ru/
JlaGopaTopHnas pabora

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY bubnuorexa IIOK
MapaMeTpaMmu COCTOSTHUS https://m.edsoo.ru/
pa3peKEHHOT0 raza»

29 M3omponeccsl B UI€aIbHOM Ta3e U UX bubnuoreka [IOK
rpaduueckoe rnpeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 cnocoObl e€ n3meHenus. Konmuectro bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrUsl OJHOATOMHOTO UAEAIBLHOTO
rasa

bu6mmoreka [IOK

31 Buytet Temtonepe a i https://m.edso0.ru/ff0c5c36
VY nenpHast TEMIIOEMKOCTD BELIECTBA.

32 KonuuecTBo TemiaoTel npu bubnuorexa IIOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 [lepBbIif 3aKOH TEPMOAMHAMUKY U €TO bubnmorexa LIOK

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/
https://m.edsoo.ru/
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

IMPUMEHCHHUEC K U30IIpoueccaM

HeoOpaTtumocTs nporieccos B

bubmuorexa [JOK

34 npupoze. BTopoi sakon https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU

35 [Mpunmun aeiicteus u KI1/] TenoBoit bubmuorexa [JOK
MaIIHbI https://m.edso0.ru/ff0c600a

bu6mmoteka [IOK

36 K KII
Huier Kaprio 1t ero KILL https://m.edsoo.ru/

37 DKoJIoru4ecKue npoodaemMbl bubnuoreka [IOK
TEIJIO3HEPTETUKH https://m.edsoo0.ru/

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOJIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonrponbHas pabora 1o teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmoreia IOK

yip ) https://m.edsoo.ru/ff0c6a50
TEPMOJNHAMUKI

40 [TapoobpazoBaHue U KOHIEHCALUS. bubnuoreka [IOK
Hcnapenne u xunenue https://m.edso0.ru/ff0c63b6
AOGCo0THAs M OTHOCUTENbHAs

41 BIIQXKHOCTh BO3/1yXa. HaceleHHbIN bubnnorexa LIOK

AYXA: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u
amo e Tena. AHM30TpO
42 c:[o;il;i ;CJTIa oI;H X(T; Krg? bubmioreia LIOK
P 0B, JRAA https://m.edsoo.ru/ff0c65f0
kpucrtaubl. COBpeMEHHbIE
MaTepHabl
[InaBneHue U KpucTaIn3aIus.
P " bu6mmorexa [IOK
43 VY nenbHas TenaoTa IUIaBJIeHHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/
https://m.edsoo.ru/
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

bu6mmoreka [IOK

44 YpaBHEHHE TETIOBOTO OasiaHca httos://m.edsoo.ru/f0c6820
DeKTpu3anus Tej. DIEKTPUIECKUN
45 3aps Tp,HBaILI/I a JIEKT I/I‘-II;CKI/IX bubmorexa [TOK
PAL. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUINESKTPUKH U
46 ncf)n l[OBO HI/JIIKI/I 3aK(F))H COXpaHEHUA bubnnorexa IIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiaa
BsaumonelicTBue 3apsiioB. 3aKoH
47 K J'IOHaHTO‘le‘lHHﬁ EJ'I:KT NYECKUHI bubmaorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsix€HHOCTB 27IEKTPUYECKOTrO
48 nosist. [IpuHIMn cynepnosuuuu bubnuoreka [IOK
AJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cun snekTpocTaTH4ecKoro
49 o, [Torenmuan. PasHocts bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 poBoa A P bu6mmoreka [IOK
ICKTPOCTATHHCCKOM TOJTE. https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIAEMOCTh
N bubmuorexa [JOK
51 OnektpoéMkocTb. Konaencarop https://m.edsoo.ru/ff0cT126
DIIEKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOPa. DHEPTHU 3apSKEHHOTO bubmmorexa TTOK
A pa. P p https://m.edsoo.ru/ffOc72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota M3mepenue bubnuorexa LIOK

IIEKTPOEMKOCTH KOHIeHcaTopa"

https://m.edsoo.ru/
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[IpuHIIMT 1EMCTBUS U TPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

54 armapara, CTpyiHHOro npuHTepa 0 bubmmorexa LIOK
patd, CIpyM P pd- https://m.edsoo.ru/
DneKTpocTaTHIecKast 3aluTa.
3a3eMIIeHHE IEKTPOIIPHOOPOB
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
bubmuorexa [JOK
55 Cuia Toka. Hanpsikenue. 0
https://m.edsoo.ru/
Conportusnenue. 3akon OMa ajist
y4acTKa [enu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE Eub 10K
nOJIMOTEeKA
56 POBOAHMKOB. JJabopaTopHas paboTa 0.5
POBOZ DATOPHAA P https://m.edsoo.ru/ff0c74f0
«M3yueHne CMEIIaHHOTO COSAMHEHHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTb 3JIEKTPUYECKOTO 0 bubnuoreka [IOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH Oma /U1 OJIHOM (3aMKHYTOM)
anekTpuyeckoit nemnu. Kopotkoe
58 3aMLII£)aHI/Ie Jlaboparo H:ﬂ abota 0.5 bubmorexa [TOK
' paTopHaz b ' https://m.edsoo.ru/ff0c7ae0
«M3mepenune J/]C ucrounmka Toka u
€ro BHYTPEHHETO COTPOTHUBIICHUS
DJeKTPOHHAS TPOBOUMOCTE TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh 0 bu6mmoteka [IOK
COIPOTUBIICHUS METAIUIOB OT https://m.edso0.ru/
Temmeparypbl. CBEpXIIPOBOJIUMOCTb
50 DIIEKTPUUECKHI TOK B BaKyyMe. 0 bubnmnoreka [JOK
CBolicTBa DJIEKTPOHHBIX ITYYKOB https://m.edsoo0.ru/
61 [ToynpoBoAHUKY, UX COOCTBEHHAS U 0 bubnmoreka [JOK
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nprUMecHas IpoBogUMOocTb. CBoicTBa
p—~n-niepexona. I1osynpoBoIHUKOBBIE

https://m.edsoo.ru/ff0c84ae

npudopbI
DNEKTPUUECKUN TOK B pacTBOPax U

62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka [IOK
DJIEKTPOIMTUYECKAS IUCCOLIAIIUS. https://m.edsoo.ru/ff0c82ba
DIEeKTPONn3
DIIEKTPUUYECKHI TOK B ra3ax.

63 CamocTosTenbHbIN 1 1 bubnunoreka [IOK
HECaMOCTOSITENIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa IIOK
npumeHeHue. [IpaBuiia TexHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0marmuii ypok 1 bubnmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora 1o teme
«Qnekrpocraruka. [TocTosHHBIM bub6nuoreka LIOK

66 . 1
aneKTpuieckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHbiit ypok. KonTposbHas 1 bubnuoreka [IOK
paboTa 1o Teme DIeKTPOJHMHAMUKA https://m.edso0.ru/ff0c8c56

68 PesepBHblit ypok. O6001maromui ypok 1 bubnuorexa IIOK
o Temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KIIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie | IpakTuueckue Aara tuppoBLIe
Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI pecypes:
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJiecTBUE. MarHUTHOE MOJIE. 1 0 0 bubmuorexa [JOK
BekTop maruuTHON MHAYKIMU. JInHun https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIINH
MarnutHoe 1oJie IpOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 0 0 bub6muorexa IIOK
BzaumopeiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 0 1 bubnuoreka [IOK
MarHUTHOTO MOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIS HA
POBOAHMK ¢ TOKOM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 0 1 bubnunoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TOJIS HA

5 JBIKYLTYIOCS 3apSDKEHHYIO YaCTHILY. 1 0 0 bubnuorexa LIOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarauTHas HHAyKus. [ToTok

6 BeKToT;)a Mar"HuTHO I/IHI[y;KHI/II/I. 2J1C 1 0 0 bubmmorexa HOK

. https://m.edsoo.ru/
MHIYKIUHU. 3aKOH JIEKTPOMAarHUTHON
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uHaykiuu Papaaes

JlaboparopHas pabora
7 «HccnenoBanue sSBJICHUS bubmorexa LIOK
A - https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOUN WHTYKITHI
NHnykTuBHOCTD. SIBIICHUE
8 camounaykiuu. 3J1C caMOMHIyKIIUU. bubnmoreka [JOK
OHeprus MarHUTHOTO I10JIs KaTyILIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE I10JIe
TexHuyeckue ycTporucTBa U X
MPUMEHEHUE: TIOCTOSTHHBIC MarHUTHI,
9 AIIEKTPOMArHUTHI, SJIEKTPOIBUTATEIN bubmmorexa LIOK
P ’ P ’ https://m.edsoo.ru/
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS [1eYhb
10 O6o06maromuit ypok «MaraHutHoe bubnuoreka [IOK
noJie. DJIeKTPOMarHuTHasE MHIYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbnas padota o reme
11 «MaruuTtHoOe 1ose bubnorexa LIOK
’ https://m.edsoo.ru/ffOcad58
DNEKTPOMAarHUTHAS WHIYKITHS
CB00OOHBIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
12 KoneOaHusl. YpaBHEHUE bubnorexa LHOK
P . https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHUX KOJeOaHUH.
IIpeBpaienue sHEprun
JlaGopaTtopHnas pabota
13 «Hccnenosanue 3aBUCUMOCTH bu6mmoreka [IOK
nepuoJia MajbIX KojeOaHui rpy3a Ha https://m.edsoo0.ru/
HUTH OT JIMHBI HUTH ¥ MACChI TPYy3a»
. bubnuoreka [IOK
14 Koneb6arenbuspiit koHTYp. CBOOOJHBIE I

https://m.edsoo.ru/ff0cb820
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OJICKTPOMAardauTHBIC KoJIEOaHHUS B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHSIMU

®opmyna Tomcona. 3akon

15 COXPaHEHHUs SHEPTUHU B UACATLHOM buGmorera IOK
P p https://m.edsoo.ru/ffOch9c4
KOJIe0aTeIbHOM KOHTYpE
[Ipencrasienue o 3aTyxaromux
KosieOaHusx. BolHyXIeHHBIE
16 MexaHH4YeCcKHue Konebanus. Pe3onanc bubmorexa HOK
) ) https://m.edsoo.ru/ffOcbb86
BriHyX1€HHBIE 3JIEKTPOMATrHUTHBIE
KoJieOaHus
[lepemennslii TOk. CHHYCOUAATBHBIN
IepeMEHHBIA TOK. MOIIHOCTh
17 HepeMeHHoro TOKa. AMILTUTYIHOE U bubmorexa [TOK
P ' Y https://m.edsoo.ru/ffochd34
JIEMCTBYIOIIEE 3HAYEHUE CUITBI TOKA U
HaIPsHKEHUS
Tpaucdopmarop. IIponsBoacTso,
18 HE ez[g:{apn l'IOTp C6JI'I)6HI/Ie bubmorexa LHOK
P vp https://m.edsoo.ru/
3JIEKTPUYECKOMN YHEPTUHU
VY CTpoiCTBO U MPAKTHYECKOE
19 [IPUMEHEHUE HIEKTPUYECKOr0 3BOHKA, bubnuoreka [IOK
reHeparopa epeMeHHOro TOKa, https://m.edsoo.ru/ff0cc324
JUHUHN 3IIEKTporiepeaay
DKOJIOTUYECKUE PUCKHU TTPU
MPOU3BOACTBE AICKTPOIHEPIUU.
P P P bubmuorexa [JOK
20 KynbsTypa ncnonp3oBanus

3JIEKTPOIHEPTUHU B MOBCEHEBHOM
JKHU3HU

https://m.edsoo.ru/
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Mexanndeckue BOJIHBI, YCJIOBUS

pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacIpoOCTPaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunslie 1 MPOAOTBHBIE BOJTHBI
99 3Byk. CKOpOCTb 3BYyKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, UX
23 cBoOlcTBa U ckopocTs. [1Ikana bubmorexa [TOK
P i https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
PHHH baa bubmuorexa [JOK
24 TeneBueHus. Pa3Butue cpencts
https://m.edsoo.ru/
cBs3u. Paguonoxkanus
o5 KonTponbnas padota «Konebanus u bubnuorexa [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHsblil HICTOYHUK cBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceerta. [Toctpoenue bubmioreia LIOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paXeHU B TNIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHee oTpaxeHnue. [IpenenbHslii bubnuoreka [IOK
YTOJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopaTtopHas pabota «M3mepeHune bubnmnoreka [JOK
[oKa3arelis MPeIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue n3o0pakeHU B bubnmoreka [JOK
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nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue TuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopatopHnas paboTa
paTopHazb . bubmuorexa [JOK
31 «McenenoBanue CBOUCTB
. https://m.edsoo.ru/
N300paKeHHIA B TMH3AX )
Hucnepcus cBeta. CloXHBIN COCTaB
32 oenoro ceera. L[Ber. JIlaboparopnas bubnuoreka [IOK
pabota «Habmonenue aucnepcuu https://m.edsoo.ru/
CBETa»
33 Wnrepdepennus creta. Audpaxius bubnuorexa [JOK
cera. Jludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 [TonnepeyHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
ITonmapuszanms cBera https://m.edsoo.ru/ff0cf02e
OnTuueckre mpuOOpkI U yCTPOCTBA
PHDOPBIT YETP bu6mmoreka [IOK
35 U YCJIOBUS MX 0€3011acHOTO
https://m.edsoo.ru/
MIPUMCHCHUS
['paHUIIBI MPUMEHUMOCTH
KJIacCU4YeCKOM MexaHuKH. [TocTynarsl bubnuoreka [IOK
36 .
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENIBHOCTD OJIHOBPEMEHHOCTH.
37 3aMeqIeHne BpeEMEHU U COKpaIEHUE bubmaorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
OHeprusi ¥ UMITYJIbC PEITATUBUCTCKON
38 yacTuilbl. CBA3b MACCHI C SHEPTHEHN U bubmorexa [TOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
39 KonTtponpHas pabora «Onruka. bubnuorexa [IOK

OCHOBBI CITEIMATIBHON TEOPHUH

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIIBHOCTH»

®otoubl. Dopmyna [1nanka. DHeprus

bu6mmoreka [IOK

40
1 UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
nOInoTEKA
41 otodddekra. O A.T.
Porosdexr HBHTRE https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl potodddekra. YpaBHeHHe
42 3171H1LITe(1171)Ha J'(Il})lq)(bOTOB(bgeKTa bubamorexa [IOK
a ' https://m.eds00.ru/ff0d015e
«KpacHas rpanuna» poroaddexra
Hasnenue ceera. Onwite [1. H.
43 JleGeneBa. XuMmuueckoe IeicTBUE bubmaorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa 1
a2 MPAKTUYECKOE TPUMEHEHHE:! bubnuoreka [IOK
dboTodMEeMEHT, POTOTATUHK, https://m.edsoo.ru/
COJTHEYHas OaTapesi, CBETOUO/
45 Pemenue 3a1a4 mo reme «JI€MEHTHI bu6mmoreka [IOK
KBaHTOBOU OIITHKH) https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccesHuIO 0-4acTHIL bubmorexa [OK
pOP P ) https://m.edsoo.ru/ff0d091a
[Inanerapuas Mogenbs aToma
bu6mmoteka [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
H3nyuenwne u noriomeHne GOTOHOB
48 II I/I}ll'Iqe exone aTOMeltII co H(()ll)"O OBHS bubmmorexa TTOK
p pexoa . & yp https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha JIPYrou. BUJbI criekTpoB
49 BomHoBBIE cBOMcTBA YacThIl. BOTHEBI bubmuorexa [JOK

ne bpoiins. KopryckynsipHO-BOIHOBOM

https://m.edsoo.ru/ff0d0ca8
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AyaJInu3M. CrioHTanHoe U
BBIHYXXJICHHOC U3JIYUYCHUC

OTKpbITHE PATUOAKTUBHOCTU. OMBITHI

50 Pesepdopaa o onpeaeneHnio cocrara Bubmrorexa IIOK
PLOp P https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOTO U3ITYYCHUS
CgoiicTBa anb(ha-, 6era-, raMma-
u3nydeHus. BiousHue

o1 i bubnuoreka [IOK
pPaauoOaKTUBHOCTH HA JKUBbBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oromsl. Anbha-pacma. bubnmoreka [JOK
DNEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-usinydenue
OHeprusi CBsSI31 HYKJIOHOB B si/Ipe.

SInepuble peakiuu. S aepHbIi

53 eaIiO I_F[) 00JIEMBI nepcneKTI/IBLI bubmorera TIOK
p p- 1P > TIep L https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE aCTIEKTHI SIACPHON
SHEPIreTHKU
DneMeHTapHble yacTulibl. OTKpBITHE
no3uTpoHa. Meto el HaOIIOIeHUS U

54 perucTpammm 3JeMeHTapHbIX YacTHI. bubnuorexa LIOK
Kpyraeiii cron «PyHaameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoJiercTBU. ENMHCTBO
(U3UYECKON KapTUHBI MUPaY
Bup 38é3qH0ro HeOa. Co3Be3aus,

N bubmuorexa [JOK

55 SIpKHE 3BE3/IBI, JIAHETHI, UX BUIANMOE

https://m.edsoo.ru/
nBrxenne. CojlHEUHAsI cUucTEMA

56 Counnne. ConHeuHast akTUBHOCTD. bu6mmoreka [IOK

Nctounuk sneprun CosiHIla U 3BE311

https://m.edsoo.ru/
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3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nociea0BaTelbHOCTH. BHyTpenHee

bubmuorexa [JOK

S7 N
ctpoenue 38&311. COBpeMEHHbIE https://m.edsoo.ru/
MIPEJICTABJICHUS O IIPOUCXOKICHUH U
sBostonnu CostHLa U 3BE3]1
Muineunsiii [1yte — Hama ["aakTuka.

58 [Tonmoxenue u npmxenne ColrHIA B bubmuorexa [JOK
lNanmakruke. I'anaktuku. YEpHbIe ABIPHI https://m.edso0.ru/
B SiIpax rajakTHK
Bcenennas. Pazberanue ranakTuk.

59 Teopus bonbiioro B3pbIBa. bubnuoreka [IOK
PennkToBO€ M3nyueHue. https://m.edsoo.ru/
MeraranakTuka

bubnuoreka [IOK

60 HeperienHbie npo6ieMbl aCTPOHOMUHU 1

https://m.edsoo.ru/

61 KonrtponbHas paboTa «1eMeHTHI bubnuoreka [IOK
ACTPOHOMHUU U aCTPOPUIUKI» https://m.edsoo.ru/
O6o06matomuii ypok. Pois pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,

. . bubnuorexa [JOK

62 TEXHOJIOTMYECKOM, COMaIbHOUN U

N https://m.edsoo.ru/
ITHYECKOH cepax NesaTeTbHOCTH
yeJioBeKa
O0o00maromuii ypok. Pois 1 Mecto
63 bu3uKy u ac O}I]-IpOMI/II/I B bubmorexa [TOK
Tp . https://m.edsoo0.ru/
COBPEMEHHOW HAayYHOU KapTUHE MUPa
Ob6o6maromuit ypok. Ponb
. P bubmuorexa [JOK
64 bu3nIecKoit Teopuu B (GOPMHUPOBAHUH

IpeCTaBICHUN 0 PU3NIECKOM

https://m.edsoo.ru/
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KapTHHE MUpa

Ob6o6maromuii ypox. Mecto

65 ($U3UYECKON KapTHHBI MUPa B 0011IeM 1 bubnuoreka [IOK
PALly COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/
HAYYHBIX MPEJCTABICHUH O PUPOJIE

66 PesepBHbIil ypok. MarauTHoe noie. 1 bubnmoreka [JOK
DJNIeKTpOMarHuTHast MHIYKIIHs https://m.edsoo.ru/
PesepBHbiit ypok. Ontuka. OCHOBBI

67 crie II)/IaJIBHO}I]\/JIpTeO 17074 1 bubmorexa [TOK

H p https://m.edso0.ru/

OTHOCUTEIILHOCTH
Pesepubiii ypok. KBanToBas ¢usuka.

68 3J161\EeHTI)1};Iz:T OHOMUHU | ’ 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

» dmsuka, 10 kmace/ Maxummes I'.4., byxosues b.b., Corckuit H.H. mon
penaknueii [lapdentreBoit H.A., AkimnorepHoe o6mecTBo «3marenscTBo
«ITpocsenienue»

» ®usuka, 11 xrace/ Msxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakmueit [TapdentreBoit H.A., AkiimonepHoe o61iecTBo «M31aTenscTBo
«IIpocBenieHue»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®usuka. 10 kinacc. YueOHuUk 111 00111€00pa30oBatT. OpraHU3aluii ¢ mpui.Ha
AJNIEKTPOH. HOcUTeNe: 0a30BbIM U NpouiabHbIi ypoBHU/ .5, Mskuies, b.b.
byxosnes, Corckuiit H.H./ M.: IIpocBemenne, 2020.

2. Kynepmrreita 10.C. ®usuka. JuddepenmpoBanubie KOHTPOIbHBIE paOOTHI.7-
11xmace.CII6.: M3a. Jom «Centsiopby, 2015.

3. ®usuka. «KOHCTPYKTOP» CaMOCTOSITENIBbHBIX M KOHTPOJIbHBIX padoT. 10 — 11
KJIacCHI: ocooue Il yuurtenen oomeoopaszopat. yupexaeHuii/ C.M.
Anpgpromeukut, A.C. CnyxaeBckuit.- M.: [Ipocsemenune, 2018.

4. Coopnuk 3a1a4 1o ¢usuke. 10-11 knaccer (k yueonukam ['.5. MsikuieBa
u.jp.) — M.: Dk3amen, 20109.

5. Coopnuk 3ama4 no pusuke 11 10—11 kaacceel: mocodue s yqdarmxcst
o01eoOpasoBar. opranuzanuii: 6a30Bbii u npodui. yposau / H.A.
[TapdenTrena.- 5-¢ u3a. M .: [Ipoceemenue, 2017 r.

6. ®usuka. 3amaunuk. 10-11 ki.: [Tocobue myst oGreoOpa3zoBat. yupekaeHui /
PeivkeBud A. I1. - M.: [Ipoda, 2019.

/. TemaTnyeckue caMOCTOSITEIbHBIE U KOHTPOJIbHBIE paOoThI o pusuke.10
kiacc. / O.M. I'pomrieBa.- M.: Dx3ameHn, 2017.

8. A.IL. PermkeBuu. COopHuK 3a1a4 o ¢pusuke. Mocksa, [poda, 2017 r

9. ®poHTanpHbIe TabopaTOpHbIE paboTh N0 (husuke B 7-11 kmaccax
o0mreoOpa3oBareNnbHbIX yupexaeHusx: Ku. aus yuurens / B.A. Bypos, 10.11.
Huxk, b.C. 3BopsikuH u 1p.; noxa pen. B.A. byposa, I'.I'. Hukudoposa. - M.:
IIpoceemienue: Yued, mut., 2015

10. Koaudukarop 351eMEHTOB cOAepKaHus U TpeOOBaHUN K YPOBHIO MOJATOTOBKH
BBITTYCKHUKOB 00I11€00pa30BaTeIbHBIX YUPEkKIESHUM 1151 mpoBeieHus B 2024 rony
€IMHOTO ToCcynapcTBeHHOTO 3k3aMeHa no ®M1U3UKE.

11. JI. A. Kupuk. ®usuka 10. COOpHUK caMOCTOSATEIBHBIX U KOHTPOJIBHBIX
pabot. MockBa «nekca» 2019 r.

12. ®usuka. 10 kiacc: TEXHOJIOTHUECKHUE KapThl yPOKOB 10 yueOHUKY ['.51.
Mskumesa, b.b. bByxosnesa, H.H. Cotrckoro/ aBrt.-coct. H.JI. Ilenareiiuenko.-
Boarorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 kiacc. [loypounsie mansl no yueonuky I.51.
MsxkumeBa, b.b. byxosnesa. B.: Yaurens, 2020.



14. COOpHUK TECTOBBIX 3a/IlaHUH JIJIs1 TEMATUYECKOTO M UTOTOBOTO KOHTPOJISL.
®wuzuka 10 xnace. M.: «MuTemnexr-Lenatpy, 2019

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubmmoteka LIOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru

Hcnonb3oBanue nuudposoii 1adoparopun «Podukiad» mo remam:
1. «3axkon I'eii-JIroccaka»

2. «OxmaxaeHue npu UCapeHum»

3. «MccnenoBanue noriaomareabHON ClIOCOOHOCTH MaTepUaioB PA3HOTO I[BETA»
4. «Uccnenoanue potodddexrar

5. «KIIJI»






