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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
GbenepanbHOi paboueil HporpamMMbl BOCHUTAaHHMA M KOHLEMNIMH IPENojaBaHUsl yd4yeOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX  opraHm3anusax —Poccuiickorn  Denepanum,
peaTn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanussM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alMUd MEXIIPEIMETHBIX
cBsizell (U3UMKU C €CTECTBEHHO-HAyYHbIMM YYEOHBIMHM IpenMeTamMu. B Hell omnpenemnstoTcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEr0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEAMETHbIE, NpeaMEeTHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HAaHUN 00 OKpY’KalOLIEM MUDE.
HIkosnbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoi reorpadueir u acrponomueil. Mcnonb3oBaHne U akTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hel MaTepuall Kypca (PU3UKH 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (GOpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKOl HayKH, OCMBICIIEHUE CBSA3U Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHIIOKEHNH N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYXIEHUS MPOOJIeM PallMOHAIBHOTO MIPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PaHUIAX NPUMEHMMOCTU TEOPHH, IJI ONUCAHMs €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON eSTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
OPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS YYacTHUKaMH OOpa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJerna
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH U3y4yaTbCs B YCJIOBUAX INPEIMETHOro kabuHeTa (pU3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOE 000py/I0BaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abopaTOpHOro OO0OpyNOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYEHHIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJIOTUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHHH B
IMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3a/JlaHHON (u3mueckoi
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M MPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlM3a M  UHTEpHpeTanuu  HUHQOpManuH,  OmpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUHN MPOEKTHO-UCCIIEI0BATENIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb Ja0opaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (pU3MUECKUX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. ClokeHHe NepeMelieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwxeHue. J[BkeHHE MaTepHaNbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPE/IETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. UHEpLManbHbIE CHCTEMBI
OTCUETA.

Macca Tena. Cwuma. Ilpunnun cynepno3unmu cuil. Btopoit 3akon HerooTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpl0TOHA U1l MaTepHAIbHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagoumment tpenus. Cuia conpoTHBICHUS
P ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTebHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. llinedo cunbl. YcnoBusi paBHOBecus
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnvl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepraibHOM TOYKHU (Tela), CUCTEMBbl MaTEepUaIbHBIX TOUeK. MMmymbe cuibl
M3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas YHEPTHsl YIPYTro AepOPMUPOBAHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.



Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYEeCKOW SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3nes 3. MoJsekyasipaast pu3nKa M1 TEpMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBHKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, JKUIKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BELICCTBA Ha OCHOBE JTHUX Mozenei. Macca u pasmepbl Moiekyn. KommdecTBo BelecTsa.
[TocrossuHast ABoraipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHUH
uaeanbHOro rasa. AOCOJIOTHas TemIleparypa Kak Mepa cpeiHed KHHETHYECKOM »Hepruu
TEIUIOBOrO JBMWKeHUs wyactul ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: H30TepMa,
u30xopa, nzobapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUM.

OnbITh! 0 AU(PY3UH KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, niurocTpupyroniasi Ipupoy AaBJICHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TenaoTel U paboTa. BHyTpeHHssI SHEpPrusi 0JJHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K U3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIIBL JeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruioBbIX MamunHax. Koadduuent noneznoro aeiictsus tersioBod MamuHbl. [ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpPruu Tena MpU COBEpLICHUH pPadOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAINsA).

N3menenune BHyTpeHHEH 3Hepruu (TeMneparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3zoBanne u KoHjeHcauus. HMcmapenne u  kuneHue. AOcolOTHasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemioTa mapooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuanbl. [lnaBineHue M KpucTaluM3anus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpOWCTBa W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJOpUMETpP, TEXHOJOTUU TMOJYYEeHHS COBPEMEHHBIX MaTepuajioB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauus Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslid  snekTpuyeckuidl  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexktpuueckoro mnousd. [lpuHimun cyneprnozunnn
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AIIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. Pa3sHocTh moOTeHIMAOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE AJIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIM3IeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JJIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 371EKTPUIECKOTO TOKA.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJTHOM (3aMKHYTOM) aniekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOIIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psan. MomaHUs.
ITma3ma.

TexHuueckue yCTpoilcTBa W TPAKTUYECKOE NPUMEHEHHE: aMIIepMeTp, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMUCTOPBl M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHHue 3IEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amblKaHME TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.



W3mepenne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBS3H

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIseTCs € Y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHMHEWHas ¢(yHKkuus, mapabona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HUX MPOEKIMH Ha OCU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBHKEHHE B KUBOW npupoze, nupdysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
>KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHUECKAS JUCCOIUAINS, TaTbBAaHHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, HCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbCca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNh BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MAaTepHallOB, B TOM YHUCIIe
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, OJIEKTPOHATpPEBATEIbHBIE TMPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. Mar’muTHoe IIOJe.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuY. KapTrHa TMHUI MarHUTHONW MHAYKLUHU TOJISl HOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoaericTBue MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAs CUJla MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON nHAyKuuu Papases.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHUKE,

ABMIKYIIEMCS MMOCTYNATCIIBHO B OAHOPOJHOM MArHUTHOM ITOJIC.
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IIpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUYW MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evicTBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUJIbl UHAYKIMU OT CKOPOCTHM M3MEHEHHSI MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO MOJIs1 KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON WHIYKITUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBoOOJgHBIE MexaHMueckue KojeOaHusa. ['apmoHunueckue
koneOanus. Ilepuon, uacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHplif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOaHUS B UACATBHOM
KO0ie0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxamoIux KojeOaHUsAX. BbIHYXIE€HHbIE MeXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepegaya U NOTpeOIEHUE BIEKTPUUECKOM HHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa ucCHoIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoilcTBAa M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.
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HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CB00OOHBIE IEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsOKEHUST OT  BPEMEHM) s
3IEKTPOMArHUTHBIX KOJieOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TEPHOIa MAIBIX KOJIEOaHU TPy3a HA HUTH OT AJTUHBI HUTU U
Macchl Ipys3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHus
u januHa BonHbL [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u mudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBUSI M3Jy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispuszanus, Audpaknus, uHtepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 351€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31€KTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Pagronokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yABTPa3ByKOBasl JTMarHOCTUKAa B TEXHUKE M MEAMLIMHE, pajap, paAUONpUEMHMK, TEJIEBU30D,
aHnTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaOGnroneHue oTpakeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakii MEXaHMUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpPaXeHUE, MPEJIOMIICHHE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHON Cperie.
JIyd cBeta. ToyeuHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epKaie.
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[Ipenomnenne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpaxkmus ceera. [dudpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa HAa NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue cekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBeta.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHnue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusznka
Tema 1. Dnemenmuol K6anmoeoii onmuKu
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC

¢doroHa.
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OtkpeiTne u wucciaenaoBanue (ororddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddekra. «KpacHas rpanuna» gorosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpOHCTBAa M IPaKTHUECKOE NpUMEHeHue: (hoTorneMeHT, (OoTONaTUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogenb atoMa. Iloctymnarel bopa. 3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnexktpoB. CnekTp yYpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BonnoBsele cBolicTBa yactull. Bosnbl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Jyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eifsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaaAMOaKTUBHOIO pacmaja.
OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpPA.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Llemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHII.
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Yuenuuecxuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB YacTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3nus, sipkue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneynas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHN 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukm 0OazoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  Y4ETOM
COACPIKATCIBbHBIX MCKIPECAMCTHBIX CBs3€EH C KypCcaMu MAaTEMAaTUKH, 6I/IOJ'IOFI/II/I, XHUMHU, FeOFpa(bHH n
TCXHOJIOI'NH.

Meofcnpedmemuble norsamusl, CBA3aHHBIC C M3Yy4YCHUCM MCTOJOB HAYYHOI'O IMO3HAHHA: SABJICHUC,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HaOIt0JIeHHe, SKCIIEPHMEHT,
MOACIIUPOBAHUC, MOJCIIb, USMCPCHUC.

Mamemamuxka: peUICHUEC CUCTCMbI ypaBHGHI/If/’I, TPUTOHOMETPHUYCCKUC (l)yHKLII/II/I: CHUHYC, KOCHHYC,
TAHT'CHC, KOTAHI'CHC, OCHOBHOC TPHUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPHI M HUX IPOCKIUHU Ha OCH
KOOpAWHAT, CJIOXKCHHUEC BCKTOPOB, MNPOU3BOAHBIC JJICMCHTAPHBIX (I)YHKHHfI, IMPpU3HAKKN HO)IOGI/ISI
TPECYTrOJIbHUKOB, OMPCACIICHUC TIJIOMAAN IIIIOCKUX (I)I/Il"yp u 00béMa Tell.

Buonocus: DJICKTPUYCCKUC SBJICHUSA B JKUBOH npupoxac, KoJieOaTeIbHbBIE JBMKCHUA B JKUBOH
IpUpOAC, OIITUICCKUC SABJICHUS B JKUBOH Ipupoac, Z[eﬁCTBHe paaruanyv Ha )KUBBIC OPTraHU3MBI.

Xumus: CTPOCHHUEC aTOMOB U MOJICKYJI, KPUCTAJUINYCCKaAsA CTPYKTypa TBép,I[LIX TCJI, MCXaHHU3MBI
O6pa3OBaHI/I$[ KpI/ICTaJIJIPI‘IeCKOﬁ peIHéTKI/I, CHCKTpaJ'IBHLIfI aHaJIu3.
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Teocpagpua: MarHWTHBIC TIONIOCA 3€MIIM, 3aJGKW MArHUTHBIX pPyA, (oTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSCCHU.

Texnonocusi: JAWUHUM BJIEKTpOIEpenady, TEHEpPaTop MEPEeMEHHOTO TOKa, JJICKTPOJBUraTEINb,
WHAYKIMOHHAS TeYb, pajaap, paauoOnNpuéMHUK, TEJNCBU30p, aHTeHHa, Ttenedon, CBU-mneus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAs ONTUKA, COJTHEYHAs OaTapes.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmIero oO0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MPEJAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3YyJbTaThl OCBOCHUS yueOHOro mpeamera «DHU3MKa» JOHKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM  POCCHIICKOro  0OIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUKCKOI0 OOLIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHE B3aUMOJICEWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETHHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSM POCCHMCKHX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyLIEero;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYLIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHEI,

16



TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCe M3YUECHUS (DU3UKU
OCYILIECTBJIATh IPOEKTHYIO U HCCIIEN0BATENIBCKYIO IEATENBHOCTh UHANBUIYAJIbHO U B IPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue AelicTBus:

CaMOCTOATENIFHO (HOPMYNIHMPOBaTh M AKTyalIM3UpOBaTh IMPOOJIEMYy, paccMaTpuBaTh eé
BCECTOPOHHE;

OIIpeNIeNATh LU IeATEIIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHKEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUIEHUE NTPU PEIIEHUH KHU3HEHHBIX MPOOIeM.

ba3oBble nccienoBarebckne 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU HOHATUAMHU U MeTOAaMH (pU3MUecKOn
HaYKU;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MTOMCKY METOJIOB PELLIEHUS 3a/1a4
(bu3nYECKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BIAJETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM YHCIE MpU
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aQHAIM3UPOBATh TIOJYyYEHHBbIE B XOJ€ pEUIeHHs 3aJauyd pe3yibTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
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CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUYECKYIO 00JIaCTh KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIICHU A,

CTaBUTH HpO6JIeMBI " 3a7la4u, JOIMYyCKArIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmaunmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUsI U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIPHO OCYIIECTBISTh TMOWCK, aHAIMW3, CHUCTEMATHU3AlHI0 U
UHTEpIpeTannio HHPOPMALUU PAa3IMYHBIX BUJIOB U (POPM IMPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JIIOI[€HI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepeKeHusl, MPABOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHOM O€30MacHOCTH;

co3laBaTh TEKCThl (DU3NYECKOTO COACpkaHHWS B pa3NuYHbIX Qopmarax ¢ Yy4EToOM
Ha3HAueHUS WHPOPMALMU W [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (QOpPMY
MMpEaACTaBJICHUA U BU3yaJIU3allH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATh OOIIEHNE HA YpOKaX (PU3MKH M BO BHEYPOUHOH JACSATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHHOW U WHIUBUIYAJIbHOW PabOTHI;

BBHIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaXKJ0ro WIeHa KOJUIEKTHBA;

IPUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH M KOOPJAWHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPElNeNATh POJM C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLIEHUBATh WUJIEU C IO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1€ CTBUA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENIBHO COCTABJIATh IUIAH PELICHHs] PAaCUYETHBIX M Kadye€CTBEHHBIX 3a1ady, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4YecKod paboThl € YYETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IIPEAIIOYTECHMUI;

JAaBaTb OLCHKY HOBBIM CUTYyaAllUAM;
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pacmMpATh paMKH y4eOHOIO IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTH 3a
pelIcHHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO JSPyAULMU B o00jgactu (U3MKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTb KOPPEKTUBBI B JCSATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICJIUTEIIbHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU /1711 OLICHKH CUTYaI[MH, BEIOOpa BEPHOIO PELICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npouecce nqoctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrPaMMBbI IO HU3UKeE AJis
YPOBHSI CpeAHEro odmero oopa3oBaHusi y 0OydarOMIMXCsl COBEPIIEHCTBYETCSI AIMOIMOHAIBHBIN
UHTEJUIEKT, MPeAIoaraloui chopMIUpPOBAHHOCTb!

CaMOCO3HAaHUs, BKJIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIEr O CaMOKOHTpOJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHH, B IPAKTHUECKOMN
JIeSITeIIbHOCTH JIFOJICH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS HW3YYEHHBIX (QU3NYECKUX MOJeNel: MarephalibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIH DJIEKTPUUECKHUM 3aps] MpU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMMKU:
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PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJieHUe Tell,
IBUKCHHE 10 OKPYXXHOCTH, WHEpLUs, B3amMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBW)KEHUE, CTPOCHHUE KUAKOCTeH M TBEPIABIX TN, M3MEHEHHE 00bEMa Tell NMpU HarpeBaHHUH
(oxJaXKJJeHUN), TEIJIOBOE paBHOBECHE, UCIAPEHNE, KOHACHCAIMS, IUIaBIeHNEe, KPUCTAJUIN3aLu,
KHUIICHUE, BIAKHOCTH BO3JlyXa, IOBBIIICHUE IABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoOLieccax, JIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B;

OIKCBIBATh MEXAHUYECKOE JBHIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chjla, UMILYJIbC Tela, KHHETHYECKas
SHEPrus, MOTEHIMAJbHAs HSHEPIrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; MNpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €JUHULIbI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIMYUHAMU;

ONMCHIBATh HU3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3pQUIMEHT MOJE3HOrO JIEHCTBHS TEIJIOBOIO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMII, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh HM3YYCHHBIE JJICKTPUUECKHUE CBOWCTBA BEILECTBA M IJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTh IOTEHIMAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAueHHs M E€AMHULIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEJIMUUHAMU;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HploTOHa, 3aK0oH coxpaHeHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCA, IPUHIUI CYIEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, mepBbli 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPONCTB;
pa3nuyaTh yCIOBHUS MX O€30M1aCHOTO UCIOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCMOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh M3BECTHBIE METOJNbI OLICHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMHU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHPOBAaTh pE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYHMH B BHUJE TaOJHIl U rpadUKOB, JAEIaTh BBIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;
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coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU MNPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MUCCIENOBATEIbCKOM M  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOpHOro 000pyI0BAHHUS;

pemiate pacu€THbIe 3a/Jaydl C SIBHO 3a/JlaHHON (U3UYECKOM MOJENbl0, HCIONb3Ys
¢buznyeckue 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHalIM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAUCHHs (PU3MYECKON BEIIMYHHBI,

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUYUBYIO LEMOUKY
paccyXJIeHU ¢ OMOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIONBb30BaTh MPH PEUICHWH Y4eOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTaBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHAIM3UPOBATH MOJIyYaeMyro HH(OPMALINIO;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00paIlleHUuH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMH, AJIs
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTUYECKOTO TTOBEACHMS B OKpY KaloLel cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJIAPTHBIX CUTYAllUsIX, aIeKBAaTHO OLICHWBATh BKJIAJ Ka)XJOTO M3 yYaCTHHKOB TPYIIIbI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MpPUMEpax poyib U MecTo (U3UKH B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKON
JEeSTENIbHOCTH JIFOJIEH, IEI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKHX MOJIeNIeH: TOYEeUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MPU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (DPU3MKM: 3JIEKTpUYEcKas MPOBOAUMOCTB, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apsaf,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacIpOCTpPaHEHUE CBETA, OTPAKEHUE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUs CBeTa, JUCHEPCUs CBeTa,
dorornexkrpudeckuii 3¢ ekt (porodddekt), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJI0pO/ia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaJIMOAKTHBHOCTb;

ONKCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IHUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUM 3apsij, cujla TOKa, BIIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs JIEKTPUYECKOI0 M MArHUTHOTO TOJEW, MEepHoA W 4YacToTa KosiebaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MPU ONUCAHUM MPaBUIBHO
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TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEJIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUUHY C APYTUMHU BEJTMYUHAMU;

ONHKCBHIBATH M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLIECCHI, HUCIONB3YS (PU3HMUECKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasCc (GOTOHA, IMEpPUOJ ToJypacmajia, SHEpPrusi CBSI3M ATOMHBIX SJEp, HpPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIMYMH, UX O0O3HAUYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEA0BAaTENIbHOIO U MAPALIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OMHmTeHa I ¢GoTtodddekra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHUsI MMIIYJIbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PaJMOAaKTHMBHOIO paclana, MpU 3TOM pa3iindarh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONPENEIATh HANPABICHUE BEKTOPA MHAYKIMM MarHUTHOTO IIOJISI IIPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl JlopeHna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMO€ TUIOCKUM 3epKajioM, TOHKOW JIMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHUM W TPOIECCOB C
UCTIOJIb30BAaHUEM  TPSMBIX W KOCBEHHBIX HW3MEPEHWil: Tpu dSTOM  (QOpPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHUs M MCIONIb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C HUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHOM 3aBHCUMOCTH
¢u3nyecKkux BEIMYMH B BHAE TaOMUI M TrpauKoOB, JedaTh BBIBOABI IO pe3yJbTaTaMm
WCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda MHpU MPOBEIEHHHM HCCIEAOBAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUs;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4M BbIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKON BEIHYNHBI,

pemarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTUYECKH HENPOTHUBOPEUYMBYIO LEMOYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCMOJb30BaTh IPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHIpPETAlMH M IpeACTaBIeHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMAILIUIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBUS UX 0€30MaCHOT0 UCMOIb30BaHUS B TOBCEIHEBHOM JKU3HH;
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MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneisTh OOS3aHHOCTH W IUIAHUPOBATh JIECATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIIIBI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbBIE
HaumenoBanue
Ne (nudposrie)
paszienos u TeM KonrtpoabHbie Ipakrnuyeckue
n/n Bcero odpa3oBaTe/IbHbBIE
NPOrpaMmbl padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JIbI HAYYHOT' O ITIO3HAHUSA
11 duszrka U METOIbI 2 Bbubnaunoreka [JOK
' HAYYHOTO TIO3HAHUS https://m.edso0.ru/7f41bf72
HUroro no paznery 2
Paznen 2. MEXAHUKA
Bubnmoreka IIOK
21 K
HHEMATHIE > https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.2 7
fluamitka https://m.edsoo.ru/7f41bf72
53 3aKOHbBI COXpaHEHUS B 6 1 1 Bubmmorexa [IOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18

Pazgen 3. MOJIEKYJIAPHAA ®PU3NKA U TEPMOJUHAMUKA

31 OCHOBBI MOJICKYJISIPHO- 9 1 Bubnuorexa IIOK
' KUHETHYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
3. OCHOBBI 10 1 Bubnmoreka IIOK
' TEPMOTUHAMUKH https://m.edsoo.ru/7f41bf72
33 eueomn owome S bimorera LIOK
' » ' https://m.eds00.ru/7f41bf72
MepeX 0Bl
Hroro mo pazueny 24
Paznen 4. QJJIEKTPOJANHAMUKA
Bubnuoreka IIOK
4.1 C) 10 1
fieKTpocTatiia https://m.edsoo.ru/7f41bf72
ITocTosHHBII
42 3JIEKTPUYECKUHN TOK. 12 1 1 Bubmmorexa [IOK
' ToKHM B pasmHYHbBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazueny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO 68 3 4

YACOB 110 ITPOTPAMME
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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

11 KUIACC

KoauuecTBo yacoB

DJIeKTPOHHBbIE
No /i HaumeHoBaHue pa3aesioB U TeM - % (uudposbie)
B NPoOrpamMmbl E E = é o0pa3oBaTejbHbIe
g E E £ § pecypebl
Q S v =" o
® 2 2 = =
Pazpea 1. 9JIEKTPOJUHAMUKA
MarsuTHoe noie. DIeKTpOMarHUTHas bubnunorexa [JOK
11 11 1 3
HHIYKIIAS https://m.edsoo.ru/7f41c97c
HWroro no paznery 11
Pazpnen 2. KOJIEBAHUS 1 BOJTHBI
21 MexaHu4yecKue U 3JIEKTPOMAarHUTHBIE 9 1 bubnunorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHnueCKHe U NEKTPOMAarHUTHBIC 5 1 Bubmmorexa IIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubanoreka [JOK
2.3 o 10 3
A https://m.edsoo.ru/7f41c97¢c
HUroro no paznmery 24

Pazjen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH

31 OCHOBBI CHIEIMANIBHOM Teopun 4 1 bubmuorexa [TOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubamoreka [JOK
4.1 DJIEeMEHTBI KBAHTOBOM ONTHUKHU 6 https://m.eds00.ru/Tf41c97¢
4.2 CtpoeHue aTromMa 4 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
bubnuorexa [IOK
43 ATOMEHOE 51pO ° https://m.edsoo.ru/7f41¢97¢c
Hroro mo pazueny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
bubaunorexa [TOK
A 7 1
5 DJIeMEeHTBI aCTPOHOMUH U acTPOPU3NKU https://m.eds0o.ru/7f41c97¢
HWroro no pasgeny 7
Pasznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Bbubnuoreka [IOK
1 4
6 Obobmaromee noroperne https://m.edsoo.ru/7f41c97c
HUroro no paznery 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O 68 4 7

MMPOIr'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB
Ne 2 E Hara DIeKTPOHHbIE HHPPOBLIE
n/-n Tema ypoka o E E § E H3yYeHH oOpa3oBaTe/ibHbIE
3 S S = S | pecypcbl
[~ ] g &
= & -7
i 2
®u3uka — HayKa O IpUpOJIE.
1 Hayunsie MCT(})/HBI HOEHfHIf}I bubamorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKpPY’KaloIIeTo MUpa
Poub u MecTo hU3UKH B
OPMHPOBAHUU COBPEMEHHOI
2 i)a;ﬁorl; KapTHHBI Lfnpa B bubamorexa LIOK
N ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKOH IeTeTHHOCTH
Jroaen
MexaHnyeckoe JBUKEHUE.

3 OTHOCUTEIHHOCTh MEXAHUYECKOTO bubnuorexa [TOK
newkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPCHHE

4 PaBHOMepHOE npsAMOIHHEHHOE bubaunorexa [JOK
JIBUYKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE MPSAMOIMHEHHOE Bubmmorexa [IOK
JBH)KCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE TajicHUE. Y CKOPCHUE bubnuoreka [TOK
CBOOOHOTO MaCHUSI https://m.edsoo.ru/ff0c39cc
KpuBonuHeiitHOe NBUKEHUE.

7 III;I/DKeHHe MaTepII/lIanLHoﬁ TOYKH T10 Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPYXXHOCTH
[IpuHIIUT OTHOCHTEEHOCTH
8 F:nnnueﬂ. HuepuuanbHbple cucTEMbI bubmorexa LHOK
N https://m.edsoo.ru/ffOc3be8
otcuerta. [lepBblii 3axon HproToHa
Macca tena. Cuna. [TpuHumn
9 CYIIEpIIO3ULIMN CHJI. BI’)FOpL(I)ﬁ 3aKOH Bubmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 11t MaTepuaTbHON TOUKH

10 Tperwnii 3akoH HerotoHa ayst Bubnuorexa IIOK
MaTepHatbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHHS.

11 Cuna T?[)KCCT}:I. [epBas bubmmorexa LIOK

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

12 Cuna ympyroctu. 3akoH ['yka. Bec bubanoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenms. Koaddumnent

13 Tperns. Cuiia CONpOTHUBICHUS IPH Bubmmorexa [IOK

JBHKCHHH TCJIa B ) KMJIKOCTH WUJIN
rase

https://m.edsoo.ru/ff0c3f76

26



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

IlocTynarenpHO€E U BpalaTeIbHOE
JBHKEHHE a0COIOTHO TBEPIOTO
Tema. MoMeHT cuitbl. I1medo cuibl.
VYcnoBus paBHOBECHS TBEPLOTO
Tena

Bubaunorexa [TOK
https://m.edsoo.ru/ff0c41a6

15

HNmnynbe MaTepruanbHON TOUKH,
CHCTEMbI MaTE€PUaIbHBIX TOUCK.
Nmmynbe cuibl. 3aKOH COXpaHEHHS
uMITynbca. PeakTuBHOE ABIOKEHHE

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

21

PabGota 1 MOIIHOCTH CHJIBI.
Kunernueckas sneprus
MarepHuaibHOIf Touku. Teopema 00
N3MEHEHUN KMHETHYECKOH SHEPTHN

[ToTeHuuanbpHast SHEPTUSL.
[ToTeHuuanbpHast SHEPTUS YIIPYTO
Jne(pOpPMHUPOBAHHOMN MPYKUHBI.
[oTennmanpHas YHEPTUS TEIa
BOJIM3M TIOBEPXHOCTH 3eMITH

IloTeHianbHBIC U
HENOTEeHIIMAIbHbIE CHIIBI. CBA3b
paboThl HEMOTEHIIUAIBHBIX CHII C
H3MCHCHHEM MEXaHHICCKON
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUSI MEXaHUYECKOU
SHEPruu

JlabopaTopnast pabota
«HccnenoBanue CBs3U paboOTHI
CHITBI C U3MEHEHHUEM MEXaHUIeCKOU
SHEPTHH Teja Ha IpUMEpe
PaCTSHKEHHST PE3UHOBOT'O KTy Ta

KontpomnsHas pabora no teme
«Kunematuka. /Ilunamuka. 3aKOHBI
COXPaHEHHS B MEXaHHUKE)

OCHOBHBIE OJIOKEHHUS
MOJIEKYISIPHO-KUHETUYECKOM
Teopuu. bpoyHOBCKOE JIBH>KEHHUE.

Muddysns

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0c4502

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0c461a

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

bubaroreka [TOK
https://m.edsoo.ru/ff0c4b74

bubnnorexa [IOK
https://m.edsoo.ru/ff0c4dc2
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Xapakrep IBHKEHUS U
B3aMMOJCHCTBYS YaCTHI] BEIICCTBA.
Mopaenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TeEI

23

24

25

Macca monekyi. KonnuectBo
BewecTBa. [locTossHHas ABOTaJIpo
TemnoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIkana Temneparyp Llenbcus
Wneanpuerii raz3 B MKT. OcHoBHOE
ypaBHenne MKT

Bubmorexa [IOK
https://m.edsoo.ru/ffOc4fde
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AGcomoTHas TeMIiepaTypa Kaxk

Bbubaunorexa [IOK
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https://m.edsoo.ru/ff0c41a6
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Mepa CpeaHeil KWHETUYECKOU
SHEPTHH JBWKCHUS MOJICKYIL.
YpaBuenne Menpeneea-

https://m.edsoo.ru/ff0c511e

Knaneiipona

27 3axon JlanproHa. ["a30BBIe 3aKOHBI
JlabopaTopnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEXAY MapamMeTpaMH COCTOSHHUS
Pa3peKEHHOTO Ta3ay

29 W3zonpomeccs B Haeaab-HOM rasze u Bbubnnorexa [JOK
uX rpaduuecKkoe TpecTaBiIcHIe https://m.edsoo.ru/ff0c570e
BayTpeHHss sHEpTUS
TEPMOANHAMHUYECKOH CHCTEMBI 1

30 CIocoObI €€ M3MEHEHHS. Bbubnnorexa [JOK
KomnmdecTBo TEIoThl 1 paboTa. https://m.edsoo.ru/ff0c5952
BuyTpennss sHeprus
OJTHOATOMHOT'O MJI€aJIbHOTO Ta3a

bubamorexa [TOK

31 Buztet Tenonepeat https://m.edsoo.ru/ff0c5¢36
VnenbHast TEIMIOEMKOCTb BELECTBA.

32 KonugecTBo TEmIOTH IIpH bubnunorexa [JOK
Terionepenaye. AnuabaTHbIit https://m.edsoo.ru/ff0c5¢c36
npotecc

33 [lepBrlii 3aKOH TEPMOJUHAMUKHU U Bubmmorexa [IOK
ero MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ffOc5efc
HeobpatumocTs nporeccoB B

34 an/Ip(I))z[e. Bropoit I;)aIIjOH bubamorexa LIOK

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

35 Ipunnun aevicteus u KI1J] bubnuorexa [IOK
TEIUIOBOI MAIIHHbI https://m.edso0.ru/ff0c600a

36 Huxa Kapuo u ero KIT/]

37 DKosoruyeckue npo0IeMsl
TETUIOHEPTETUKHI
O06o0maromuii ypok

38 (<M0HI:KyJII$I[lpHa§}III()1)I/I31/IKa. OcCHOBBI Brbmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI))
KonrponbHas padora 1o teme
39 «MOerKyJ‘I?IpHES[ ¢u3nka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI

40 [TapooGpazoBaHue M KOHACHCAIHS. Bubnuorexa IIOK
VcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGCOomoTHas ¥ OTHOCHUTENbHAS

41 BJIAKHOCTH BO3/tyxa. HachleHHbIi bubmmorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucranmueckue u
aMqu)HHe Tena. AHM30TPOIHS BuGmiorexa LIOK
42 CBOMCTB KpucTasuioB. Kujakue

kpuctauisl. CoBpeMeHHBIE
MaTepHabl

https://m.edsoo.ru/ff0c65f0
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IlraBnenne n KpucTtajin3anus.

43 VY nenbHas TEIUIOTA TUIABJICHISL. BrGmorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHEHHE TEIIOBOTO OasiaHCca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anys Tei. DICKTPUICCKUI
45 3apﬂn.pIIBaI:3m[a 3J'IeKTpI/I'II;CKI/IX Brbmmorexa [IOK
https://m.edsoo.ru/ffOcébcc
3apsiioB
[IpoBOIHWKY, TIAIEKTPUKH H
46 TTOTYTIPOBOTHUKH. 3aKOH Bubmmorexa IIOK
COXpaHEHHUS IIECKTPHIECKOTO https://m.edsoo.ru/ffOcébcc
3apsana
B3aumoneticTBue 3apsaoB. 3akoH
47 KyHOHa.HTOqeqHLIﬁ I;n:KTquecmﬁ BrGmorexa LIOK
https://m.edsoo.ru/ffOc6ces
3apsiz
Hanpssk€HHOCTD 31EKTPUUECKOTO
48 nosist. ITpuHIun cynepno3uimu bubnunorexa [JOK
ANEKTPUUECKHUX TONeH. JInHuu https://m.edsoo.ru/ffOc6df2
HaIPSHKEHHOCTH
PaboTa crIt 2JIEKTPOCTATHYECKOTO
49 TOJISI. HOTeHHI/IaH?PaZSHOCTL Bubmorexa IOK
https://m.edsoo.ru/ff0c6f00
MTOTCHI[MAJIOB
[IpOBOTHUKH M TUIICKTPUKH B
50 anpeKIpZ([)CTaTquI(l:KOM HOIJ)'IG. bubamorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHULIAEMOCTh
. bubamorexa [JOK
51 DnexTpoémrocTh. Konnencarop https://m.eds00.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHz[eEcaTopa. OHeprust Bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHICHCATOpa
53 JlabopaTopnas pabota "M3mepenHne 1
AIEKTPOEMKOCTH KOHIeHcaTopa'
[IpuHumn nefAcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIPOBAIHHOTO
54 ammapara, CTpYHHOTO IIpHHTepa.
DneKTpocTaTHYecKast 3alIuTa.
3azemIicHHE SIEKTPOTIPHOOPOB
DNEeKTPUYECKUi TOK, YCIOBHS €ro
cyiecTBoBaHus. [10CTOSIHHBIN TOK.
55 Cua Toka. Hampspxenwe.
Conpotusnenue. 3akoH Oma ams
y4acTKa Iermu
[TocnenoBarensHOE, TapauIeILHOE,
CMEIIIAaHHOE COCTUHCHUE
56 IIPOBOJIHUKOB. J')IIa6opaTopHa${ 0.5 Bubmorexa [IOK
https://m.edsoo.ru/ff0c74f0
paboTta «/3y4eHne cMEIaHHOTO
COCITUHEHUS PE3UCTOPOBY
57 PabGora u MOIIHOCTB Bbubnuoreka [IOK

AJIEKTPUIECKOTO TOKA. 3aKOH

https://m.edsoo.ru/ff0c7838
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xoyns-Jlenua

3akon OMa 11 HOJTHOM

(3aMKHYTOW) JIEKTPHYCCKOU IICTIH.

58 KopoTkoe 3ambIkaHue. 1 05 bubaunorexa [JOK
Jlaboparopnas pabora «3mepenne ' https://m.edsoo.ru/ff0c7ae0
3/1C ucToyHnKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS
DJIeKTpOHHAs IPOBOIUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTD

59 COTMPOTHUBJICHUS] METAJIOB OT 1
TeMIepaTyphl.

CBepXmpoBOINMOCTD

60 DNeKTpUUeCcKUil TOK B BaKyyMe. 1
CBoiicTBa 2IEKTPOHHBIX ITYYKOB
[MomynipoBOTHAUKH, MX COOCTBEHHAS

61 1 TIPUMECHAs! IPOBOIUMOCT. 1 Bubmmorexa IIOK
CaoiictBa p—Nn-tiepexoa. https://m.edsoo.ru/ff0c84ae
[MoaynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUYECKUNA TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 Bubmmorexa [IOK
DNEKTPOTUTHYECKAS AUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DNEeKTPUUECKHI TOK B Ta3ax.

CaMoCTOATENbHBIN 1 bubamorexa [JOK

63 . 1
HECaMOCTOSATEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
KonrponbHas pabora 1o teme
«Qnextpocratuka. [TocTosSHHBIIH bubnuoreka [TOK

64 . 1
JNIEKTPUUECKHi TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IHYHBIX Cpeaax»

DnexTpudeckue Npruoopsl U

65 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubanoreka [JOK
npumMeneHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

66 O0o0maromuit ypok 1 bubarorexa [TOK
«IEKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be

67 PeseprasIil ypok. O600marommit 1 Bubmorexa [IOK
ypoxk o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
PesepBHsblil ypok. KonTponsHas

68 pa6or")ra 1o Tanae v 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c8c56
"DnekTpoauHamMuka'
OBLIEE KOJIMYECTBO YACOB I10 68 4

MMPOI'PAMME
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11 KUIACC

n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KouTtpoabHbie

padoTsl

IIpakTHyeckue

padoTsbl

Jara
H3yue
HHS

DJeKTpoHHBIEe HH(POBbIE
o0pa3oBare/ibHbIE

pecypcesl

IlocTostTHHBIE MAarHUTHI U UX

B3anMoclicTBHe. MarHuTHOE I0JIE.

BexTop MarHuTHOM MHAYKLMH.
JIuHUY MarHUTHON MHAYKLHU

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c9778

MarauTtHoe 1mose MpOBOAHHUKA C
TokoM. OmbIT Jpcrexa.
B3aumonelicTBue NpoOBOIHUKOB €
TOKOM

JlabopaTopHnas pabota «3ydeHue
MAardmMTHOIO ITOJIA KaTYIIKH C
TOKOM»

JleiicTBHE MarHUTHOTO IIOJIS HA

MIPOBOJHUK ¢ TokoM. Cuia Amnepa.

JlabopaTopnast pabota
«HMccnenoBanue neucTBus
MOCTOAHHOI'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBre MarHUTHOIO MOJIS Ha
JBIDKYIYIOCS 3apsDKEHHYIO
gactuy. Cuna Jlopenna. Pa6ora
cunel JlopeHia

Bubnuoreka IIOK
https://m.edsoo.ru/ff0c98fe

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubanoreka [JOK
https://m.edsoo.ru/ff0c9acO

bubanoreka [JOK
https://m.edsoo.ru/ff0c9df4

DIEKTPOMAarHUTHASI HHAYKITUS.
[ToTok BekTOpa MarHUTHOM
uaaykiun. DJ1C naaykmun. 3aKoH
3JIEKTPOMArHUTHOW UHIYKITUN
®dapanes

JlabopaTopras pabdora
«UccnenoBanue SBICHUS
3NIEKTPOMArHUTHOW HHITYKLIHH

butnuoreka IJOK
https://m.edsoo.ru/ff0cal50

NunyxktuBHOCTD. SIBNEHUE
camounaykuuu. IC
CaMOMHIYKLUUHU. DHEPrus
MarHUTHOT'O TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE MoJie

TexHuueckue ycTpoucTBa U UX
[IPUMEHEHHE: [TIOCTOSIHHBIE
MarHUThl, 3JICKTPOMArHUThI,
3JIEKTPOABUIaTeNb, YCKOPUTEIIH
3JIEMEHTapHbIX YaCTHILI,
MHIYKIMOHHAs II€Yb

butnuoreka IJOK
https://m.edsoo.ru/ff0ca600
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10

O6o0maromuii ypok «MarHuTHOe
oJie. DIEeKTpOMarHuTHas
HHITKLUSI»

Bubmmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

15

KonrposnbHas padora 1o teme
«MarsuTHo€ 1oJje.
DNeKTpOMarHUTHasT HHITYKIHSD

CB00OOIHBIE MEXaHHUECKHE
konebanus. ['apMoHUUecKue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHHIA.
[IpeBpatenue sneprun

JlaboparopHas pabora
«HccrnenoBanne 3aBUCHMOCTH
MepHO/Ia MaJbIX KOeOaHuii rpy3a
HA HUTHU OT JJTUHBI HUTH U MacChl
rpy3a»

KoneGarenbHblit KOHTYP.
CB0OOHBIE 3JIEKTPOMArHUTHBIC
KoJieOaHHMs B UICaITbHOM
KoJIe0aTeIbHOM KOHTYDE.
AHaHOFHH MEXKAY MEXaHUYCCKUMU
U 3JIEKTPOMArHUTHBIMHU
KOJICOaHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHCHHUA DHEPrun B HJACaAJIbHOM
KoJieOaTeIbHOM KOHTYpe

Bbubanoreka [JOK
https://m.edsoo.ru/ffOcad58

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

Bubnmoreka IIOK
https://m.edsoo.ru/ff0cb820

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHne 0 3aTyXarOIINX
KoeOaHusIX. BEIHYXICHHbIC
MEXaHUYCCKUE KOJICOaHMs.
Pesonanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIC KOJICOaHUs

bubanoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemeHnHbIH TOK.
CuHycouaaNbHbIA IEPEMEHHBII
TOK. MOIITHOCTB TIEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEe
3HAYCHUE CUJIBI TOKA U HANPSKEHUS

butnuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

Tparcpopmarop. [IponsBoacTso,
niepesiada v noTpedieHne
IIEKTPUUECKOM IHEPTHN

VYCTpONCTBO U IPAKTUYECKOE
IIPUMEHEHNE JIEKTPUIECKOTO
3BOHKA, FeHEepaTopa NEPEMEHHOTO
TOKa, TMHUH 3IeKTponepesay

OKOIOTn4ecKre pUCKH MPH
IIPOU3BOJICTBE JIECKTPOIHEPTUMU.
KynpTypa ucnonb3zoBanus
JNIEKTPOIHEPIUU B TOBCETHEBHOU
KU3HU

MexaHunuyeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuos.

butnuoreka IJOK
https://m.edsoo.ru/ff0cc324

Bbutnuoreka IIOK
https://m.edsoo.ru/ffOcca54
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CKOpOCTh PacIpOCTpaHEHHS 1
JuTMHA BONHBI. [lonepednsbie u
MPOJIOJIbHBIE BOJHBI

3Byk. CkopocTs 3ByKa. ' poMKoCTh

Bbubnaunoreka [JOK

22 3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 CBoﬁcha u ckopocTb. [Ikana brbmmorexa LIOK
https://m.edsoo.ru/ffOccfe
9JIEKTPOMarHUTHBIX BOJH
[MpuHOMIBI paguocBs3u U
24 TeneBHACHUA. Pa3BuTHe cpeacTs
cBs13u. Pagnonokamus
25 Kontpomnsras pabdorta «Konedanus Bbubmmorexa [IOK
Y BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[psimonuHElHOE pacipocTpaHeHue
26 CBeTa B OJTHOPOJIHOM cpeje. Bubmuoreka [IOK
ToueuHbli HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpakeHue cBeTa. 3aKOHbI
27 oTpakeHHs cBeTa. [locTpoeHue Bubamorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B MIIOCKOM 3epKalie
[Ipenomnenue ceta. [lonnoe
28 BHYTpPEHHEE OTPAKEHHE. Bubmmorexa [IOK
[penenbHbI yroi HoJIHOTO https://m.edsoo.ru/ffOcd 76
BHYTPEHHETO OTPAXKCHUS
JlabopaTopHnas pabota «M3mepeHue Bubnuorexa IIOK
29
MOKa3aTessl MPETOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInmssl. [Toctpoenne n3obpaskeHui
30 B JIMH3E. (Dopfflyﬂa TOHKoﬁpnnmm. brbmmorexa LIOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JIMH3bI
JlabopaTopras pabdora
31 «HccnenoBanue CBOMCTB
n300pakeHUH B JIMH3AX»
Hucnepcus ceeta. Ci10XHBII
32 coctaB Oenoro ceera. Lger.
JlabopaTopras padora
«HaOmonenue qucnepcnu cBeTay
33 Wnrepdepenuns cera. Judpaxums bubmmorexa IIOK
ceera. JluhpakimoHHas peméTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bubmmorexa [IOK
IMonspusarus ceeTa https://m.edsoo.ru/ff0cf02e
Onruyaeckue NpruOopsI 1
35 YCTPOUCTBA U YCIOBUS UX
6e3011acHOT0 NPUMEHEHUS
I'paHuLIBbI IPUMEHHUMOCTH
36 KJIaCCUYECKON MEXaHHKH. Bbutnuoreka IIOK
IMocTynatel CHEUAIEHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEJIHOCTH
37 OTHOCHUTEIHHOCTh bubnmoreka [JOK

OTHOBPEMECHHOCTH. 3ameieHue

https://m.edsoo.ru/ffOcfa42
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BPEMECHHN U COKPAICHUE TUTMHBI

DHeprus ¥ UMIYJbC
pensiTuBUCTCKOM yacTulbl. CBsi3b

Bubmuoreka IJOK

38
MaccChl ¢ SHEPTHEH U UMITYIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus Mmoxos
K o O .

| oo o

B P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJIEHOCTI

40 ®otonsr. ®opmyna [Tnanka. Bbubmorexa [IOK
DHeprus v UMITYIbC POTOHA https://m.edsoo.ru/ffOcfel6
(0]

i q)ng;’ggz o BuGmorexa [IOK

T kta. OmeiTer A. T
https://m.edsoo.ru/ff0cffc4
CroneroBa
3 .Y
o | St Sy
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpannna» ¢poroaddekra
.0 I1. H.
43 ﬁzzjeje::ae C)‘;;;;ZLT: I €UCTBUE bubnmorexa [IOK
e s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTporucTBa U
MIPAKTUIECKOE IPUMEHEHHE:

44
(doTo3neMeHT, HOTOAATIHK,
comHeYHas OaTapest, CBETOAHO

45 Pemrenne 3aga4 o teme bubanoreka [JOK
«DJIeMEHTBI KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITE

46 Pesepdopna mo paccessHuIo o- Bubnuorexa IIOK
vactuil. [InaHetapHasi MOZIEIb https://m.edsoo.ru/ff0d091a
aToma

Bubnmoreka [IOK
47 I1 b
OCTYTIATHL BOPA https://m.edsoo.ru/ff0dOafa
W3ny4yenue u noriouieHue

48 (hOTOHOB TIPH TIEepexoJie aTOMa C Bubmmorexa [IOK
OJTHOT'O YPOBHSI SHEPTHH HA JPYTOi. https://m.edsoo.ru/ff0dOafa
Bunel ciektpos
BoiiHOBBIE CBOMCTBA YaCTHIIL.

B Bpowis.
49 Kgnmﬂcie poycl)nﬂo oo Bubmmorexa [IOK
I JISIPHO-BOJIHOBOM
PHYCKYIAP https://m.edsoo.ru/ff0d0ca8
nyanmsM. CIOHTaHHOE U
BEIHY)KJICHHOE H3ITyUCHHE
OTKpBITHE PaANOaKTHBHOCTH.

50 Omneitel Pezepdopaa mo bubnmoreka [JOK
OTIpeIETIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIOaKTHBHOTO H3IyYeHUsI
CaoiicTBa anbda-, 6era-, raMma-

51 u3iyyeHus. Bnusaue
pPanuoaKTHBHOCTH Ha )KHBbIE
OpraHu3MbI

52 OTKpBITHE TIPOTOHA ¥ HEUTPOHA. bubnmoreka [JOK

34



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://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

W3orombl. Anbda-pacma.
DNEKTPOHHBINA U TIO3UTPOHHBII
Oera-pacman. [lamMmma-u3nydeHue

https://m.edsoo.ru/ff0d1162

53

54

OHeprus cBA3U HYKJIOHOB B siIpe.
SInepHble peakuuu. SnepHblii
peakrop. [IpoGieMbl, TepCIIeKTHBHI,
9KOJIOTHIECKUE ACTIEKTHI SACPHON
9HEPTEeTUKI

OneMeHTapHbIe YaCTHILIBI.
OTKpbITHE TO3UTPOHA. MeTobI
HaOTIONICHUS N PETUCTPALIUH
37eMeHTapHbIX yacTul. Kpyribiit
cton «DyHnaMeHTaIbHbIC
B3auMoaencTBus. EqUHCTBO
(u3HIeCKON KapTHHBI MUPa

Bbubanoreka [JOK
https://m.edsoo.ru/ff0d1356

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

55

56

57

58

Bun 3Be€3anoro Heda. Co3sesnus,
SIPKUE 3BE3/IBI, IITAHETHI, HX
BuauMoe nprxkenne. CoaHeuHas
cHCTEeMa

Comnnne. ConHeyHas aKTUBHOCTb.
Hctounuk 3neprun CoHIA U 3BE3]

3BE37BI, UX OCHOBHEIC
XapaKTePUCTUKH. 3BE3/BI TTIABHON
MOCIIeZIOBAaTEIbHOCTH. BHYTpeHHEe
cTpoeHue 3B€31. CoBpeMeHHbIE
MIpEeICTaBICHUS O IPOUCXOXKICHUU
u 3Bosroruy CoNHIA U 3BE3]T

Maieunstit [TyTe — Hama
I'anaktuka. IlonoxxeHue u
nsmxkenne Connna B [NamakTuke.
TNanaktuku. Y€pHble ABIPHI B sApax
raJaKTHK

59

Bcenennas. Pa3Oeranue ranakTuk.
Teopus bonbuioro B3psiBa.
PenukToBO€E M3nyuyeHue.
MeraranakTuka

60

61

Hepemennsie po0ieMsr
ACTPOHOMHH

KonTponbHast pabota «neMeHTHI
ACTPOHOMMH H aCTPOPU3UKID)

62

O6o6maromuit ypok. Ponb ¢pusnkn
1 aCTPOHOMHH B 9KOHOMUYECKOH,
TEXHOJIOTHYECKOH, COITUATbHON 1
ATUYECKOHN cdepax AeaTeTbHOCTH
YeNoBeKa

63

O6o6maromuit ypok. Poib 1 Mmecto
(U3MKH U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTHHE
Mupa
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O6ob6maromuii ypok. Poxb
(usmueckolt Teopun B
(bopMHpOBaHUH NIPE/ICTABIICHUIT O
(u3HYeCKOi KapTHHE MUpa

64

O6o6maromuit ypok. Mecto

(u3nIeCcKO KapTHHBI MHUpa B

65 001IeM psITy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX

[IPEACTABIEHUN O IpUpPOIE

Pe3epBHblil ypok. MarHuTHoe noie.

66 1
ONeKTpOMarHUTHAasI HHIYKIUSI
PesepsHsblil ypok. OnTuka. OCHOBBI
67 CrHeuuaIbHOW TeOpHH 1
OTHOCHTEJEHOCTH
Pesepnslii ypok. KBanrosas
68 (I)I/ISIfKa. Q;ISMCHTLI ACTPOHOMHH U 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpou3uKU
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemenuey
» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Hapyrua B.M. nox penakuueii

[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemmenuey

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

COopnuk 3anad no ¢usuke. [Tocodue npeanasHaueno s yyammuxces 10—11 kiaccos.
Ocnognoit aBTop [TapdhentpeBa Hatanus AuapeeBHa

Astopsl [TapdpentoeBa H. A. I'og uznanus 2023

JIunust YMK, cepust ®usuka. "Kiaccuueckuit kype". Mskumies I'.S1. u ap. (10-11)
(ba3oBsiii /Y riyOneHHbI)

®uzuka. CaMocToATENbHBIE M KOHTPOIBHBIE paboThl. 11 Kimace

Jlnaus YMK: ®@usnka. "Knaccuueckuit kype". Msikumies I'.5. u np. (10-11) (ba3oBbrit
/Y TnyOneHHbI)

Cepus: Knaccuuecknii kype

Asrop: Eprotkun E.C., Eprotknna C.I'.

MU DPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/

https://m.edsoo.ru/ff0c32e2
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