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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHS HAa YypOBHE CpeaHero oOinero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpazoBaTeNbHBIX opranu3auusx Poccuiickont ~ ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3ukKe BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueHr, Ouosoruel, gusnyeckoi reorpadueit m actpoHoMuen. Vcmonb3oBaHUE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApYyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku 11st ypoBHA cpefHero oOiiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCMoJb30BaHUE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMHU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanoiaraet 3HakoMCTBO C LTMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKIeHHs MPOOIJIEM PallMOHAIBHOTO MPHPOJIOTIONIE30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopuw, posm (HYHIAMEHTAIBHBIX 33aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa30BaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJIeHHE OOyJarolmIMMHCS YMEHHSIMHU IMPOBOJAWTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)H31/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpUpys 3HAHUS U3 pa3HbIX pa3zienoB. J[Jis KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe 00OopynoBaHue (oOpMHUpPYeTCS B COOTBETCTBUU C MPUHLUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopynoBaHUE ISl YYCHHYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dhopMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KAaK PE3y/IbTaTa U3yudeHUS OCHOB CTPOCHUS
Matepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKWY;

(dhopMHpOBaHHE YMEHUI OOBSICHATH SBIICHUS C UCIOIB30BaHUEM (PU3UYECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTeIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN O POIM (PUUKH JUIS PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TuX Ienell oOecrieunBaeTcs PEIICHHEM CIIeIYIONMX 3aJad B IpoIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJPa3yMEBaIOLIUX CAMOCTOSITENIbHOE co3/aHue (usnueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS (DU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro oOmiero ooOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEJb JejaeT BBIOOp MPOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxkarouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYECKUX 3aKOHOB. [I[pHHIMIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTATBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepUanbHbIX TOUEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment Tperns. Cuna conmpoTuBIeHUs
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOIIMIUITHUKY, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE NBIKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprust Tejaa BOIU3M MOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yaapa C TOMOILIBIO JBYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BelmiecTBa. MoJieM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KHHETHYECKONW TEopHUu
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeAcTaBiIeHHE H30TPOILIECCOB: U30TEpPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHNYeCKUX COCTUHECHUH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHHS MJI€aJIBbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL pa3peXEHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
nJeanbHOTOo ra3a. Buael Temonepenayu: TEIONPOBOAHOCTh, KOHBEKLUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 PHUIMEHT MOJIE3HOTO AeHCTBUS. DKOIOTUIECKHIE MPOOIEMBI TETUIOIHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaToro BO3/1yXa, HarpeBaHue 3(upa B JATyHHOH TpyOke myTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, JBUTATENS] BHYTPEHHET'O0 CTOPAHUSI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIAXXHOCTh BO3ayxa. HacklleHHbIN nap. Y aenbpHas TerioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue W Kpucramnuzauus. Y aenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTEepHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenne OTHOCUTETHHOM BIAXKHOCTH BO3/yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

Onexkrpu3anuss Tel. ONEKTpUYECKUM 3apsal. JlBa BHIA DJJIEKTPUYECKUX  3apsiOB.
IIpoBOIHUKH, NUANEKTPUKH U MOJYIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsnoB.  3akoH Kynona. ToueuHbld  27€KTpUYECKUH  3apsij.
Onexrpuueckoe mnoJie. HanpsokénHocTe anektpuyeckoro mnods. IlpuHnun cynepnosunuun
AIEKTPUYECKUX MTOJIEH. JINHNN HANPSYKEHHOCTHU IEKTPUUECKOTO MOJIS.

PaGora cun oanekrpoctatmyeckoro nois. [lorenuuman. Pa3HOCTP  NOTEHIMAJIOB.
[IpoBOIHUKYN M TUAIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAM3IeKTpUUeCcKas IPOHULAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DJEKTpPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEprus
3apsPKEHHOIO KOHJIEHCATOpa.

TexHuueckre yCTpPOWCTBA M IPAKTHUYECKOE IMPUMEHEHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE SIIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anMoelictBre HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapayuIEIbHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas IPOBOAUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBEIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuyeckne ycTpoilcTBAa M MNPAKTUYECKOE MPUMEHEHUE: aMIepMETp, BOJBTMETD,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue  3IEeKTPOABMKYIIEH CHJIbl HCTOYHHKA TOKa M €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

MexnpeaMeTHble CBI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJICP)KATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUH, JIMHEWHass (QyHKus, mnapabdorna,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBWKEHUE B KUBOW npupoze, mudpdys3us, ocMoc, TEMmI000MeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TeIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHue IBIKEHUH C UCTIOF30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAHOMATEepPHAJIOB, W  HAHOTEXHOJIOTHUH,  DJEKTpPOCTaTHYeCKas  3alluTa,  3a3eMIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU OISl HIOCTOSIHHBIX MarHUTOB.

MarnuTtHO€e Mosie IpPOBOJHUKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMM MAarHUTHOTO MOJIs
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ MoAynb M HampaBieHue. J[[BWKeHUE 3apsyKEHHOM YacTULBI B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIas CHUJIAa MHIYKIUMU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILEH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMacHumHbsle Ko1e0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYIHOE U IEHCTBYIOIIEe 3HAYCHUE CUITBI TOKA U HAIIPSKEHU .

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTpPOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUU IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeloMiieHne, moJsipu3amnus, audpakius, wuatepdeperiusa. CKOpOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpuHIAIIBI paIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudeckne yCTpOWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOWCTB — AJIGKTPOMArHUTHBIX — BOJIH:  OTPaK€HHE, TPEIOMIICHHE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CioxxHbIi cocTaB O6emoro cera. L[Ber.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBeta. Judpakumonnas pemérka. YciaoBue HaONIOICHHUS TJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AU(PPAKIIMOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHimm ceera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns nNpeaoMIIeHNs CTEKIIaA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HWHBApUAHTHOCTb MOJYJs CKOPOCTHM CB€Ta B BaKyyme, HIPUHLUII
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanToBasi pusznka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddekra. YpasHenue DitHiTeitHa 1 poroaddexra. «KpacHas rpanunay porodrddexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE C IIMHKOBOH IJIACTUHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3nyuenne u noriomenue (GOTOHOB IPU MEPEXOAe aToma C
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: CIEKTPAJIbHBIA aHAJIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuiibl. Jledekt maccsl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIONEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IIAHETHI, UX BUAMMOE JIBI)KCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuky u kBa3apsl. YEpHbIE AbIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

HaGmronenus B reneckon Jlynsl, uraner, Mieunoro [lyTu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKOU KapTHHE MUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHUMUHU,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, MOIETb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00MSI TPEYTOJIBHUKOB, OIIPEIeIeHHE TUIOIIAIU TUIOCKUX Guryp u o0béma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJEKYJ, KpHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHuTHBIE TONMIOCA 3€MITH, 3aJe)KW MAarHUTHBIX PyA, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEACKA3aHNE 3EMJIIETPACEHUH.



Texnonocusn: TMHUM HIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJIBUTATEIlb,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh  T'PAXKJIAHCKON  IMO3WIMU  OOYYaroImIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pPa30BaTeIIbHOW OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEepIIaTh OCO3HAHHBIA BBIOOP Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHE TIIOOAIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBJISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IESTEIIbHOCTh UHAMBUTyalIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble JJoruyecKue JeiicTBHs:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JJaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHus 3a7adyd  pe3yibTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOININE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:



BJIAJICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJCpIKaHud M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIpPETANio HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JI30BAaTh CpPECACTBaA HHq)OpMaHHOHHLIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
PCIICHMU KOIHUTUBHBIX, KOMMYHHUKATHBHBIX H OPraHU3allMOHHBIX 3ajad C CO6JHOI[CHI/IGM
TpeOOBaHUN IPTOHOMHKH, TEXHUKU O€301IaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TTPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMMmyHnKaTUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBJISITH OOIIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U UHIUBUYaIbHON pabOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ MOCTWKEHMIO: COCTAaBIISITh IUIAH JEWCTBUM, PACHPEACNATh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIE TMPOCKTHI, OIEHWBATh HACH C TMO3WUIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH,

OCYIIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTIOJIb30BaTh NPUEMBI peIeKCHH ISl OLIEHKH CUTYaIIH, BEIOOpa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHS CpeliHero ooiiero oopasoBaHusi y 0OydaronIuXcsi COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHBI

K xoHiy oOyuenus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, MACANBHBIA Ta3, MOJIENU
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMUKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJIeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3auMmojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH W TBEPABIX TeN, MU3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxyakieHnn), TeTJI0BOE paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIICHUE, KPUCTAITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JTABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSIHUSI Tra3a B M30IMpOLEccaxX, AJIEKTPU3ALMs Tell,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE NIBIDKEHUE, MCIONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KMHETHYecKas
SHEprusi, MOTCHIMAJIbHAS JHEPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIHOCTb; TMpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH UCTIOJB3YeMBIX BEIHYUH, UX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOMCTBA TEJN W TEIUIOBBIE SIBICHUS, HCIOJb3YS
¢u3nyeckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KHHETHYeCKas DSHEeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(G(GUIHMEHT IMOJE3HOTO ICWCTBUS TEIUIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh HU3YYECHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJNIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, WX OOO3HAYEHUS M €IWHULIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ysl (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, |, |1 u Il 3axkonst HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIECTBA, [a30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT ¢ aOCOJIFOTHOM TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIUIIBI IEHCTBHSI MAllIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yClIoBUs UX O€30IaCHOTO MCIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HH,

BBITNOJIHATE 3KCIEPUMEHTHl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, Impu 3TOM  (GOpMYJIHpPOBaTh
npobiemy/3agadyy M TUIOTE3y Y4eOHOrO AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHMS U MCII0JIb30BaThb W3BECTHBIE METOJ/bl OLIEHKU
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEIMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJAE TaOIUI U TpaUKOB, JeIaTh BBIBOJIBI
10 pe3ysbTaTaM HUCCIIE0BaHUS;

coOmoaTth IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1ab0paToOpHOro 000pyJ0BAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jaull BHIOUPATh (U3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTH MOJyYEeHHOTO 3HauUeHUs (PU3UUECKON BEIUYHHBI,

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOpOi Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;

UCIOJb30BaTh MPH pelIeHMH Yy4eOHBIX 3ajjad  COBpPEMEHHbIe HH(OpPMAIIOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBIeHHUs y4yeOHOH u



HAYYHO-TIONMYJISIPHOW WH(POPMALIMHU, MOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJyIaeMyI0 HH()OPMAITHUIO;

MPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss O€30MACHOCTH MPHU 0OPALIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUIel cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
IPYINIbl, pAlUOHAJIbHO paCHpenesaTh OOS3aHHOCTM U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHUIIBI TMPUMEHEHHS] U3YYEHHBIX (PU3UYECKHX MOJIENeN: TOUYeUHbII
AIIEKTPUYECKUI 3apsii, Jy4 CBeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEb aTOMHOTO Apa MPH pelIeHnn GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3MKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHMTOB, JJICKTPOMAarHUTHAs
WHIYKIHSA, ACWCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYLIUMMCS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PacIIpOCTPAaHEHUE CBETA, OTPAKEHHE,
peaoMiIeHne, HHTepdepeHuus, Auppakuus W MOJApU3aLUs  CBETa, AUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U MCKYCCTBEHHAs PaJlMOAKTUBHOCTB;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCHOJb3ysd (U3NYECKUE BEIMYMHBL: JJIEKTPUUYECKMM 3apsil, CWiIa TOKa, 3JIEKTPUYECKOe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAs CHUIIA,
paboTa TOKa, MHIYKLUS MarHUTHOro Mmouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl JIEKTPUYECKOI0 M MAarHUTHOIO MOJIeH, MEepuoJ U 4acToTa KosieOaHul B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHWU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT MCIOJIb3YEMbIX BEIMYMH, HUX OO003HAUYEHUS M EIUHMLBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMU BEIMUHUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIB3YS (U3NYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (GOTOHA, MEpUOJ IMOoJIypaclajga, SHEPIUs CBSA3M aTOMHBIX SA€p, NpPU ONUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJNb3YEMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHbl IOCJIEAOBATENBHOIO M IMAPAUIENBHOIO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHMTHOM  MHAYKIUHM, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPAaHEHUsI CBETAa, 3aKOHBl OTPA)KEHMsI CBETAa, 3aKOHBI IPEIOMIICHUS



CBETa, ypaBHeHHME OiWHIITEHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHMs
MaccoBOr0 4HCIa, NOcTyaaThl bopa, 3aKOH pajnOaKTUBHOIO paclaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpENIENATh HAIpPaBJICHUE BEKTOpA MHIYKIIMM MArHUTHOTO TIOJs MPOBOJHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopeHna;

CTPOUTH Y OIIMCHIBATh U300paXKEHHE, CO3AaBAEMOE TUNIOCKUM 3€pPKalOM, TOHKOH JINH30M;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUYECKUX SBJICHUH M TPOIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIMPOBATH
npobseMy/3agadyy W THUIOTE3Y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH ITOM
BEIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

MCCIIEeIOBATh 3aBUCHUMOCTH (PM3WYECKHUX BEIMYHMH C UCTIOIb30BaHUEM MPSIMBIX W3MEPECHHUI:
IIpH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBaTh pe3yNbTaThl TOJYYCHHOH 3aBHCHMOCTH
(Gu3NYecKnX BEJIWMYMH B BHJIE TaOMUI] W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOnroaaTh mpaBmiia 0O€30MacHOr0 TpyAa MPU MPOBEICHUM HCCIEIOBAaHUM B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUYECKOW MOJEsbl0, HCHOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS,;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIE HMH(OPMAILIOHHbIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPHUPOBAHMs, MHTEPIPETALMU U IMPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOM W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBHSI MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
YCJIOBHS UX O€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEAHEBHOM KU3HU;

NPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B IOBCEAHEBHOM IKM3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpPaAMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paloTatTh B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJIeH, MIIaHUPOBATh PaboTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 bubmorexa LIOK
' M OBOmo https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK



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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoiasbubie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
dusnka — HayKa o 0Ji€.
1 H: HII-I(I)IG MIe{T(})[K Bl ngf:fﬂjﬂ 1 bubmmorexa [JOK
yi 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK

2 . 1
HAYYHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe IBIKEHHE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnmuoreka [JOK
JBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuorexa [JOK
JBIKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHHUS https://m.edsoo.ru/ff0c39cc
K i .

7| owmesme varepuamsoi oo | 1 BuGnorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
I1
PUHLIAI OTHOCUTENBHOCTU BuGmorexa 1IOK
8 lNanunes. UHepumanbHble CUCTEMBI 1

orcuera. IlepBbiit 3akoH HbroToHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Macca tena. Cuia. [Tpunuun

bubmuoreka [JOK

o cyneprosiii cit1. Bropon faKOH https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHAIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HGII))BaSI KOCMHYECKast Brbmiorexa LIOK

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

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

13 TpeHus. Cuiia CONpOTUBIIECHUS ITPU bubnuoreka [IOK
IBW)KECHUHU TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MomeHT cuitbl. [1edo cuitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuaabHON TOUYKH,

15 CHUCTEMbI MaTepUAIIbHBIX TOYCK. bubnmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas sneprust bubnunoreka [JOK
MaTepuanbHOi Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH
[ToTeHnManpHas YHEPTHUSL. BuGmmorexa [OK

17 [ToTeHnmanpHas 3HEPIrUs ynpyro

ne(GopMUPOBAHHOW MIPY>KUHBI.

https://m.edsoo.ru/ff0c461a
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[TorenumanpHas 3HEPTUS TENA
BOJIM3U TIOBEPXHOCTH 3eMITH

18

[ToreHnmanpHbIE U
HENOoTeHLIUaIbHble CHIIbI. CBS3b
paboTHI HETTOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsA3U pabOThI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTHH TeJla Ha IPUMEPE
PaCTSHKEHUS PE3UHOBOTO JKI'yTa»

20

KounTponbHas pabora no teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KHHETHYIECKO M
Teopuu. bpoyHOBCKOE ABUKEHUE.

Huddysns

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep JBHIKCHUS U
B3aHMOJIEMCTBUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca MOJICKYIIL. KommuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

TennoBoe paBHOBECHE.
Temmeparypa u e€ u3MepeHue.
[Ikana remneparyp Llenscus



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

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «HMccnenoBanne 3aBUCHMOCTH
MEX/Ty TapaMeTpaMu COCTOSTHHS
pa3peKeHHOTO Tra3ay
H3omporiecchl B U1€alibHOM ras3e u bu6moreka [IOK

29
uXx rpaduueckoe npeIcTaBIcHNe https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3meHenus. KoamdaecTBo bu6mmoreka [IOK
TEIUTIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTbHOTO
raza

31 Buasl Teronepenaun bubmmorexa [JOK

https://m.edsoo.ru/ffoc5¢c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonundecTBo TEMaoThl npu bubnnoreka [JOK
Teronepenade. AauabaTHbII https://m.edsoo0.ru/ff0c5¢c36
porecc

33 IIepBblil 3aKOH TEPMOAMHAMUKH U bubnuoreka [IOK
€ro MpUMeHEeHHue K U30TpoIieccaM https://m.edsoo.ru/ffOc5efc

34 HeoOGpatumocTs nporieccoB B bubnuorexa [IOK

npupoje. Bropoi 3akoH

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

[Tpunnun nevicteus u KII/

bubmuoreka [JOK

35 TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKosoruyeckue mpooIeMbl
TETUIOIHEPTETHKHI
O06o06maromuit ypok

38 <<M0JII:KyHI;IpHaZp ¢uznka. OCHOBBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas paboTa o reme
39 <<MOJ'IpeKy.]'ISIpHZSI ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenvie u KUTICHHE https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BJI&YKHOCTH BO31lyXa. HackImeHHbIH bubmorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
aMop(dHbIC Te1a. AHU30TPOIIHUS
42 CBOI/IIz((Jl”)FB KpPUCTAJJIOB. >KI/II,)HKI/IC bubmmorexa [JOK
https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbBIC
MaTepHuabl
[1naBnenue u KpUCTAUIU3AIIHL.
43 V nenpHasg Tel'IJ'II())Ta HJIaBJIe}IIlI/I;I. bubmorexa [JOK
https://m.edsoo.ru/ff0c6708
Cybnumarnus

44 VYpaBHeHHe TEII0BOro OanaHca Bubamotexa [IOK

https://m.edsoo.ru/ff0c6820

45 OnexTpu3anus Tell. JNEKTPUUECKUN bubnuorexa [IOK



https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsi. JIBa BUA JIEKTPHUYCSCKIX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKH, TUATEKTPUKU U

bubmmoreka [{OK

46 HOYNPOBOHIKIL. 3aKOM https://m.edsoo.ru/ffoc6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoencrBue 3apsiioB. 3aKkoH
47 KynoHa.HToqeqHLH/fI;nﬂeKTquGCKHH“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTOo
49 TTOJTS. HOTeHIII/IaJ'I?Pa3HOCTI) bubmmorexa LIOK
https://m.edsoo.ru/ffoc6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3HI)6KTpiCTaTHquOM nolj1e. Bubnuorexa LIOK
https://m.edsoo.ru/ff0c7018
JlsnexTpuueckas MpOHUILIAEMOCTh
. bu6mmoreka [JOK
51 DnekrpoeéMkocTb. Konnmencarop https.//m.eds0o.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOH,Z[CII;C&TOpa. DHeprus Bubmiorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOpa
53 JlaGopaTtopHnas pabdorta "3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3allluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
poBoAHUKOB. JlabopaTopHas
pabota «M3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOB)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa u MomHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

bu6moreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTtouyHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COITPOTHUBJICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

ITomynpoBoAHUKH, UX COOCTBEHHAS
U IPUMECHAs IPOBOAUMOCTb.
CaoucrtBa p—Nn-niepexona.
[TosrynpoBoAHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnmoreka [JOK
DIEKTPOJUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEKTPUUYECKUU TOK B Ta3ax.

CaMmocToATENbHBIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. [IpaBuiia TeXHUKA https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o tTeme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
AIIEKTPUUYCCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepHbliil ypok. KonTpoiabHas
67 pa6or")ra o TZf/Ie ’ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuka"

68 PesepBHblit ypok. O600maromumii 1 bu6mmoreka [JOK

ypok o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

[TocTostHHBIE MAarHUTHI M KX
B3aMMOIeiicTBHE. MarHuTHOE ToJIe. bu6mmoreka [IOK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue

3 . P opo op . y: 1 1 bubnuoreka [IOK
MAarHUTHOTO TIOJISI KaTyIITKH

i https://m.edsoo.ru/ff0c98fe

TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubmuoreka [JOK

4 . 1 1
«HcenenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnunoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNEeKTpOMarHuTHask MHIYKIIHUS.

5 [ToTok BekTOpa MarHUTHOM 1
nHaykunu. D/1C nHaykumnu. 3akoH
3NEKTPOMArHUTHON MHIYKIIUU



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

®Dapanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. SJC
CaMOMHJIyKIIMH. DHEePrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNeKTPOMarHuTHOE ToJjIe

bu6mmoreka [IOK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMAarHMTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIU
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast
WHTYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa o treme
«MarautHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHU.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojaeOaHuii rpy3a
Ha HUTHU OT JUIMHBI HUTH U MacChl



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

rpy3a»

14

KonebarenbHBIM KOHTYD.
CB00OOAHBIE AIEKTPOMATHUTHBIE
KoJIe0aHUS B UICATBHOM
KOJICOATETbHOM KOHTYpE. AHAIOTHs
MEX/y MEXaHHYCCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

bubmmorexa [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHWYEeCKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.

CunycongaibHbIN TIEPEMEHHBIN TOK.

MOoITHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYECHHME CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, T€HEPATOPa MEPEMEHHOTO
TOKA, TUHUH AIIEKTporepeaay

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

MexaHnndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

21 CxopocTh paciupocTpaHeHHUs U bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHa BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMAarHUTHBIC BOJHBI, UX
23 CBopfcha u ckopoctsb. [lIkana bubmorera [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBuieHus. Pa3Butue cpeacts
cBs3u. Pagnonokanus
o5 KontponsHas padota «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bu6mmoreka [JOK
Toueunslii BcTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 OT[I))a)KeHI/I}I ceera. [locTpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenune cBera. [lonHoe
)8 BHYTpPEHHEE OTpaKEeHUE. bubnuoreka [JOK
[IpenenbHBIW yroi MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



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

JIunzel. [locTpoenue n3odpaxeHuit

30 B nuH3e. Dopmyia TOHKOM TUH3HI. bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JUH3bI
Jlaboparopnas paboTa
31 «HccnenoBanue CBOHCTB
M300pakeHU B IMH3aX»
Hucnepcus cBera. ClI0KHBIN cOCTaB
32 6enoro ceera. L{Bet. JlJabopaTtopHas
paborta «Habmoaenne nucrnepcuu
CBETa»
33 Wnrepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceta. JludpaxironHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monspuzanus ceeTa https://m.edsoo.ru/ff0cf02e
OnTtuueckne MpuOOPHI U YCTPOUCTBA
35 1 YCIIOBUSI MX O€3011acCHOTO
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIaCCHYECKOW MEXaHHUKH. bu6mmoreka [JOK
ITocTynatel crienUaaIbHOW TCOPHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTh
37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa HOK
https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIlleHUE THHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKON YacTULIbI. CBSA3b bubnuoreka [IOK
MAacchl C SHEPIHEeW U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
39 KontponsHas padora «OnTHka. bubnuorexa [IOK

OcHOBEBI CIICLHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®otonsl. ®opmyna ITnanka.

bubmuoreka [JOK

40 DHeprusi ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTICTOBAHUE
41 ¢)OT§3(1)(1)6KT21. OHI)ZIITI)I A T. Brbmiorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
42 BH“HmTeI(f“Ha nnq;q)q)omaq)(gema. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
apnenue ceeta. OnwiTel I1. H.
43 §e6e)1e13a. XUMHAYECKOE NEWCTBUE bubmorexa OK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoicTBa u
MPaKTUYECKOE MMPUMEHCHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETOIUO.]
45 Pemrenue 3aga4y mo reMe «IJI1€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITTHKH https://m.edsoo.ru/ff0d0302
Mogpens aroma ToMcoHa. ONBITHI
46 Pe3§p¢)opna 10 PACCESTHUIO O~ bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [InanerapHast Moienb aTomMa
bubnuoreka [JOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomienre GoToOHOB
48 MIpU NIEPEXOJE aTOMa C OJTHOTO bubmuoreka [JOK
YPOBHS HEPTHUHU Ha ApYroi. Bumer https://m.edsoo.ru/ff0dOafa
CIEKTPOB
49 BonHoBBIE cBOMCTBA YacTull. BoJIHEI bu6mmoreka [JOK

ne bpownns. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



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
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https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHO€ U3JIy4CHHE

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEJICIICHUIO COCTaBa
PaAOAaKTUBHOI'O U3TYUCHUS

bubmmorexa [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaj. ["'aMma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTPOHA. MeTo 1kl HAOTIOICHUS 1
pEerucTpalyu JIeMEHTAPHBIX
yactul. Kpyrmaslii cron
«DyHaMeHTaIbHbIE
B3auMoaeucTBUA. EqnHCTBO
(bu3MUeCcKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BUAUMOE JBKeHue. ColTHeUHas
cHCcTeMa



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

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne n
nskenne CoiHna B [amakTuke.
lNamaktukn. Y€pHbIE ABIPHI B sApax
raJlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHHU

61

KonTtponbHas padoTa «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuit ypok. Pons ¢pusuku
1 aCTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOHN KapTUHE
Mupa




64

O6o06maromuii ypok. Poib
(bu3nvecKoit TeOpuN B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

65

O6o06maromuii ypok. Mecto
(bu3NIEeCKON KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBECHHO-HAYUHBIX
MPEJICTaBICHUN O TPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

Peseprubiit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUU
OTHOCHUTEIIHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpoPpU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

» ®uswuka, 10 kmace/ Msikumies I'.51., Byxosue b.b., Corckuii H.H. mox penakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemnienney

» ®dusmka, 11 kracc/ Msakumes ['.J1., byxosues b.b., Hapyrun B.M. nion penakuueii
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemnienney

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

®usuka. 10-11 xnaccel: 6a30BbIi U yr1yOJI€HHBIN YpOBHU: TuAakTHUecKue MaTepuaisl/ A.E.
Mapomn, E.®. Mapon, -Mocksa: [Ipocsemnienue, 2021

®uzuka. 10-11 knaccbl: TEXHOJIOTUYECKUE KapThl YPOKOB 10 yueOHuKy I'. 5. MskuiieBa u
np.- Boarorpaa: Yuurens, 2019

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://lwww.fizika.ru/

http://experiment.edu.ru/



