MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JenapramenT oOpa3zoBanusi Bosoroackoi odJiactu

PACCMOTPEHO

[e1arornyeCKuM
cosetoM Ne 1 MBOY
«Toremckasg COILI Ne2y

YnpasJieHue 00pa3oBaHus AIMHUHUCTPALMH
ToreMCKOro MyHUIIMIIAJIBHOI0 OKPYIra

MBOY "Toremckasa COLI Ne 2"

ot «28» aBrycra 2024 r.

COI''TACOBAHO VYTBEPXJIEHO
3aMECTUTENb JUPEKTOPA 110 [Ipukazom nqupexropa MbOY
VYBP Xomsuenko M.H. «Toremckas COILl No2y
MognucaH: LWmbikoBa
LLIMBIKOB Hae sreamocnsa.
O="MBOY ""Totemckasa COLLU
npukas Ne 9Q Hanexin Bramrtols

E=shkola-0002@yandex.ru
H OcHoBaHue: s NoATBepXKaato
aﬂ e)Kﬂ asrm [IOKyMEHT CBOei
YAOCTOBEPSIOLLE NOANUCHI0
MecTononoxeHue: mecto
J-I aﬂ VI M M noanucaxus
[ata: 2024.09.12 10:23:
10+03'00'

po B H a Foxit PDF Reader Bepcus:

11.01

PABOYASI [IPOTPAMMA
(ID 538689)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

r. Torema 2024



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpPOBHS Ha YpPOBHE CpETHEr0 OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHWH W TpeOOBaHWH K pe3yibTaTam
OCBOEHHSI OCHOBHOW 00pa3oBareabHON mporpammsl, npejacraBieHHsix B ®I'OC COO,
a Takke ¢ yd4€tom deaepaibHON pabodeil mporpaMMbl BOCHUTAHUS W KOHIEMIUU
npenojaBaHusi yuyeObHoro mnpeamera «@Pu3uka» B 00pa30BaTEIbHBIX OpraHU3aLUaX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copepxanue mnporpammbl 1o (U3MKE HampaBieHO Ha (GOpMUPOBAaHUE
€CTECTBEHHO-HAYy4YHON KapTHHBI Mupa oOyuatouuxcs 10—11 kimaccoB mpu oOydeHuun
ux (¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO MOJXOJa.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MpPEIMETHbIM U METalnpeIMETHbIM pe3yibTaTaM OOYy4YEeHMs, a TaKKe
YUUTBHIBAET HEOOXOJMMOCTh peall3allid MEXIIPEIMETHBIX CBsized (QU3UKH ¢
€CTECTBEHHO-HAYYHbIMU Yy4eOHbIMU NpeaMeTamMu. B Hell ompenensiorcsi OCHOBHbIE
1enu M3ydeHus: (PU3MKU Ha ypOBHE cpemHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIS
pe3ynbTaThl OCBOCHMS Kypca (M3MKH: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeIMEeTHbIE
(Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

e [IaHUpPyEMblE PEe3yJabTaThl OCBOEHUS Kypca (u3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YNIbTaThl IO TOAaM O0yUYEeHHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay mo rogaM oOydeHuUs.

dusnka Kak Hayka 0 HanboJsee oOIMIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUH 00
okpyxatomeM wmupe. [lkonapHBIT Kypc GU3UKH — CHCTEMOOOpPA3yIOMHMK IS
€CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB, TOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOILIECCOB W SIBJIICHWM, HW3y4aeMbIX XHUMHUEH, OHOJIOTHEH, (U3HMIECKOU
reorpagueil U actpoHomuen. Mcnoab3oBaHue U aKTUBHOE IIPUMEHEHHE (PU3MUYECKUX
3HaHUI ompezAessieT XapakTep U pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHHMSI KOCMOCA, IIOJIyYEHHS HOBBIX MaTEpUAIOB C
3aJJaHHBIMM CBOWCTBaMM M Apyrux. V3ydyenue (u3MKM BHOCHUT OCHOBHOH BKJIAJ B
(dbopMuUpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTHHBI Mupa  oOydamoumuxcs, B
(dbopMupoBaHUE YMEHUI NPUMEHATh HAyYHbIM METOJ1 O3HAHUS IPU BBITOJIHEHUH UMHU
y4eOHBIX HCCIEIOBaHUM.

B ocHOBY Kypca ¢u3uKHU Ui YpOBHS CpeAHEro oouero oopazoBaHus NOJI0XKEH
psia uael, KOTopble MOYKHO paccMaTpUBaTh KaK MPUHLUIBI €r0 OCTPOSHHUSL.

Hoes yenocmumocmu. B COOTBETCTBMM C HEW Kypc SBISAETCS JIOTUYECKU
3aBEpILIEHHBIM, OH COJEPKUT MaTepHajl U3 BCEX DPa3/esioB (DU3MKM, BKIIOYAET Kak
BOMPOCHI KJIIACCHUECKOM, TaK U COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBMM C HeW Marepual Kypca (U3UKU
00BbeTMHEH BOKPYT (hm3nyeckux Teopuil. Benymum B kypce sBnsieTcs GopMUpOBaHUE
IIPEICTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TNpeanosiaraeT HCIoJIb30BaHUE
T'YMaHUTApPHOTO TMOTEHIMajda (U3NUYECKON HAayKH, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uKK ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U
HKOJIOTUYECKUMU MPOoOIeMaMH.



Hoes npukiaonou nanpaenrennocmu. Kypc GU3UKu npemnonaraetT 3HakOMCTBO C
LIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX MTPHIIOKEHUN U3YUEHHBIX TEOPUI
1 3aKOHOB.

Hoes  sKonoeuzayuu  peanu3yercss IOCPEICTBOM  BBEIEHHUS  JJIIEMEHTOB
COJIepKaHUsA, MOCBAMIEHHBIX IKOJOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBS3aHbl C pa3BUTUEM TEXHUKM M TEXHOJIOTUH, a TaKXke OOCYXAeHUs NpodiIemM
paMoOHATFHOTO IPUPOAOTIOIB30BAHUS M IKOJIOTUIECKOHN O€301MacHOCTH.

CrepXHEBBIMH 3JIEMEHTAMH Kypca (UM3MKM Ha YpOBHE CcpexHero oOmiero
oOpa3oBaHus SBISIIOTCS (Qu3HUecKue TeopuH ((POPMHUpPOBAHWE TIPEACTABICHUN O
CTPYKType TOCTpPOCHHs (PU3MUECKOW TEOpHH, POJIM (YyHAAMEHTAIBHBIX 3aKOHOB M
MIPUHILIUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O MPUPOAE, TpaHUIaX NPUMEHUMOCTU
TEOPUH, JJIs OTIMUCAHUS ECTECTBEHHO-HAYUYHbIX SBJICHUN U MPOIIECCOB).

CucTeMHO-IeTEIbHOCTHBIA TOJIX0J B Kypce (PU3MKM peanns3yeTcsl Npexse
BCEro 3a CYET OpraHM3alliy dKCIIEPUMEHTAILHON JlesATeNbHOCTH oOyuatoumuxcs. s
0a30BOTO YpOBHSI Kypca (PH3MKHM — O5TO HCIIOJB30BAHUE CHUCTEMBI (DPOHTATBHBIX
KpaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPAaTOPHBIX padbOT, KOTOPbIE B IPOTpamMMe 110
¢u3zuke oOOBEAMHEHBI B OOMIMH CIHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Brinenenue B ykazaHHOM TIEpedHe JIA0OPATOPHBIX PabOT, MPOBOAMMBIX ISl KOHTPOJIS
U OLIGHKH, OCYIIECTBJISIETCS ydYacTHHKaMU 00pa30BaTeNIbHOTO Ipoliecca HCXOns M3
OCOOCHHOCTEH TIJIAaHUPOBAaHUS U OcCHalleHus kaOuHeta Qusuku. [lpu >TOM
obecrieunBaeTCsl OBJIAJICHUE OOYYAIOMIUMHUCS YMEHHUSMU TIPOBOJWTH KOCBEHHBIC
U3MEpEHUs, HCCIIEIOBAaHUS 3aBUCHUMOCTEH (U3MUECKUX BEIMYMH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbinoe BHUMaHUE yAENsSeTCS PELIEHUIO PAaCUETHBIX M KayeCTBEHHBIX 3ajlad.
[Ipu sTOM [UIs1 pacu€THBIX 3aJay MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJaHHOU
¢busznyeckoil  MOJENBIO, TO3BOJISIONINE NPUMEHATh U3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiesia Kypca, TaK U UHTErpupys 3HAHUS U3 pa3HbIX
paznenoB. [[yist kauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1aHUSI HA OOBsICHEHUE
MpoTeKaHus (PU3UUECKUX SBJIICHUN M MPOLIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyroue
BbIOOpa (PU3NUECKON MOJIEIH ISl CUTyallud MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsamu GI'OC COO k mMaTepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro Imporecca 0a30BbIH ypOBEeHb Kypca (U3MKHM Ha ypOBHE
cpenHero oOmero o0pa3oBaHHUS [IOJDKEH M3y4aTbCsl B YCIOBHUSAX IPEIMETHOTO
kaOuHeTa (GU3MKM WIM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAY4YHOIr0 IuKiIa. B kaOuHeTe (U3HKK MODKHO OBITH HEOOXOAMMOE
naboparopHoe o0opyI0BaHUE AJISl BHIMOTHEHHS YKa3aHHBIX B MPOrpaMMe Mo (Qu3uke
YUYEHUYECKUX MPAKTHUECKUX pado0T U JEMOHCTPAaLMOHHOE 000pYyI0BaHUE.

JlemoHcTpalmoHHOe  oOopynoBaHue  (opmupyeTcs B COOTBETCTBUU  C
NPUHIMIIOM  MHUHUMAlIbHOW  JOCTATOYHOCTM M  OOECHEeYMBaeT  IOCTAHOBKY
MEPEUUCIICHHBIX B MporpamMme 1o (u3MKe KIIOYEBbIX JEMOHCTpAalUd  AJs
UCCIIEIOBAHUSl ~ M3Yy4aeMbIX  SBJICHUM W TMPOIECCOB,  HOMIHPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe oOOpydOBaHME [UIl YYEHHYECKMX [MPAKTUYECKHX paboT
¢dopmupyercsi B BHJE TEMaTHYECKUX KOMIUIEKTOB M oOOecreuuBaeTcsi B pacuére
OJTHOTO  KOMIUIEKTa Ha JByX oOydaroumuxcs. TeMaTHuecKHe  KOMIIJIEKThI
71a00paTOPHOTO  00OPYAOBAaHMUS JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJb30BAHUU AHAIOTOBBIX W IM(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BUJIE IU(POBBIX JIabopaTopuii.

OCHOBHBIMU IIENISAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:



e (dopMupoBaHHE HHTEpeca M CTpPEMJICHHs OOy4aromuxcs K HaydHOMY
W3Y4YEHUIO TPUPOJbI, PA3BUTHE HUX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

® Dpa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HAHHS U (HOPMHpPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopmupoBanue yMeHHII OOBSCHATH SBJICHHUS C  HCIHOJB30BaHUEM
(U3HYECKUX 3HAHUH M HAyYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHue TpPEICTABICHUA O PO (DU3UKU Ui Pa3BUTHS JAPYrUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHH.

JoctrmxeHnne 3THX Iiesiell o0ecreuynBaeTcsl pelIeHHeM CIEOYIoIUX 3a1ad B

TpoIriecce u3ydyeHus Kypca (pU3uku Ha ypOBHE CpeIHEro 00IIero oopa3oBaHus:

e MpuOOpeTeHHE CUCTEMBI 3HAaHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIOUAass MEXaHHKY, MOJIEKYISIpHYI0  (U3HKY,
AJIEKTPOIMHAMHUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI acTpO(DU3UKH;

e (¢dopMHUpOBaHHE YMEHUHN MPUMEHATHh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS
(bMBUYECKUX SBICHUN B TIPUPOJIC U JIJISl IPUHSATHS MPAKTUUECKUX PEIICHUH B
MMOBCETHEBHOM KM3HU,

® OCBOEGHHME CMOCOOOB pELIEHUS PA3NIMYHBIX 337ad C SBHO 3aJlaHHOU
¢buznueckoil MoJenplo, 3a4ay, MOAPA3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue (pu3nuecKoi MoJIeNnt, aIeKBaTHOM yCIOBHUAM 3a1auu;

e TMoHUMaHUE (GU3NYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOUIYIO
cpeny;

® OBJAQJICHHE METOJAMHM CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U TPOBEACHUSA
(bu3nuecKux SKCIEPUMEHTOB, aHAIM3a W HMHTEpHpeTauuud HHQOpMAaIHH,
oTpeJieNieHus: JOCTOBEPHOCTHU MOJIyYEHHOTO Pe3ybTaTa;

® CO3JIaHUE YCIIOBUW [UIsl Pa3BUTHS YMEHUU IMPOEKTHO-HCCIIEN0BATENIbCKOMH,
TBOPUYECKOH €ATEIHHOCTH.

Ha u3ydyenune ¢uszuku (6a30BbIN YPOBEHB) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus orBoautces 136 gacos: B 10 kiacce — 68 yacos (2 daca B Henenio), B 11
Kiacce — 68 yacoB (2 yaca B HEJIETIO).

Buabi 1 popMbI 1€ATEIbHOCTH, MO3BOJISIONINE PEeAJN30BAThL BOCIUTATEIbLHBII
MOTEeHIHAJ

YPOKAa, ¢ y4éTOM padoyeil NporpaMMbl BOCIIUTAHMS NPeanoJaraer ciaeaymomee:
-yCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUN MEX/y YUUTEIIEM U €r0 YIYCHUKAMU,
CHOCOOCTBYIOUIUX MO3UTUBHOMY BOCIIPUSATHIO ydallUMHCS TpeOOBaHUI U TPOCKO
YUUTENS, IPUBJICUCHUIO UX BHUMaHUs K 00CyKaeMoi Ha ypoke HH(pOpMaIuH,
AKTUBU3AIMH UX TTO3HABATEIHHON AEATEIbHOCTH;

-no0yX/IeHHe MIKOJILHUKOB COOIIOAATh Ha yPOKe OOIIETIPUHATHIC HOPMBI TOBEACHUS,
MpaBUIIa OOIIEHUS CO CTAPIIMMHU (YIUTENSIMU) U CBEPCTHUKAMU (ILIKOJIHHUKAMH),
MIPUHIIUIBI Y9eOHOM IUCIUTUIMHBI B CAMOOPTaHU3aIINH;

-IpUBJICYCHE BHUMAHUS MIKOJHLHUKOB K IIEHHOCTHOMY aCleKTy U3ydaeMbIX Ha
ypOKax SIBIICHUH, OpraHu3aIys uxX padoThl ¢ IOTy4aeMOi Ha ypOKe COLUaIbHO
3HaYMMOH HH(popMaren
- HTHUIIUUPOBAHUE €€ 00CYK/IeHHsI, BEICKA3bIBAHUS YUAIIUMHUCS CBOETO MHEHUS TIO €e
MOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIIICHUS;

-MCTIOJIh30BaHUE BOCITUTATENLHBIX BO3MOKHOCTEH COIep KaHus yaeOHOTO MpeaMeTa
yepe3 IEMOHCTPALUIO JIETSM MPUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO MOBEACHMUS,



MIPOSIBJICHUS YEIOBEKOJIIOOHS U JOOPOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOLINX
TCKCTOB JIA UTCHUA, 3aaa4 JJId pCUICHM, HpO6HeMHBIX CI/ITyaL[I/Iﬁ JIIsL O6CY)KIICHI/ISI B
KJ1acce;

-IIPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yUaIIUXCS:
HUHTCJUICKTYAJIbHBIX UTP, CTUMYJIUPYIOIIHUX ITIO3HABATCIIbHYIO MOTHUBAIIUIO
IOKOJIBHUKOB; TUJAAKTHUYCCKOI'O T€aTpa, IAC MOJYYCHHBIC HAa YPOKC 3HAHUA
O6I)II‘pI)IBaIOTC$[ B T€aTpPaJbHBIX ITIOCTAHOBKAX; I[HCKYCCI/Iﬁ, KOTOPBIC JAIOT YJalllUMCHA
BO3MOXHOCTb IIPUOOPECTH OMBIT BEJCHHSI KOHCTPYKTUBHOIO JUAJIOra; IPYIIOBOMI
paboThI uiTu paboTHI B Mapax, KOTOPBIE yJaT MIKOJIbHUKOB KOMaHHOH paboTe u
B3aUMOJICHCTBHUIO C IPYITUMU JETbMU;

-BKIIFOYEHHE B YPOK UTPOBBIX IPOLENYP, KOTOPBIE IIOMOTAIOT IOAAEPKATh
MOTHUBAIUIO }ICTCﬁ K INOJTYUYCHUTO 3H3HPII>1, HaJIa> KUBaHUIO ITIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, IOMOTal0T YCTaHOBJICHHUIO
noOposkenaTeapHO aTMOC(ephl BO BpEMs ypoKa;

-Opranu3anus megdcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX yYAIIUXCS HaJl UX
HEYCIEBAIOIIMMHU OJTHOKIACCHUKAMM, JAIOIIETO IKOJIbHUKAM COLMaIbHO 3HAYUMBIN
OIIBIT COTPYAHUYCCTBA U B3aNMHOM ITIOMOIIIH,

-MHUOUHUPOBAHUC U TTOAJACPIKKA HCCHeJIOBaTeHBCKOﬁ ACATCIBbHOCTHU IIIKOJIBHUKOB B
paMKax p€ajin3aliiyi UMW UHAWBUAYAJIBHBIX U I'PYIITOBEIX UCCIIEA0BATCIbCKUX
IMPOCKTOB, YTO AACT MIKOJIbHUKAM BO3MOXXHOCTb HpI/IO6peCTI/I HaBBIK
CaMOCTOSITEIBHOTO PELICHHS TEOPETUYECKOM MPOOIeMbl, HaBbIK 0(OPMIICHHUS
CcOOCTBEHHBIX Hlleﬁ, HAaBbIK YBAXKUTCJIbHOTO OTHOICHHUA K YY)KHUM HUJICAM,
0(hOpMIIEHHBIM B pab0Tax IPYyrux UCCIEAOBATENCH, HABBIK MyOJIMYHOTO BBICTYTUICHHS
nepes ayIMTOpUel, apryMeHTUPOBAaHUS U OTCTAaUBAHUS CBOEH TOUKH 3PEHMSL.

- pelleHre BOPOCOB KOJBHON )KU3HHU, COACHCTBYET pealn3aluil MHULNATHUB
oOyyaromuxcs BO BHEy4YeOHOM NeSITeIbHOCTH, YIaCTBYET B PELICHUN KOH(DIMKTHBIX
BOIIPOCOB.

[Ipennaraemeiii B mporpamMme 10 (U3HKE TIepedYeHb J1a0OPATOPHBIX H
MPAKTUYECKUX PabOT SBIACTCA PEKOMCHJIOBAHHBIM, YYUTENb JieJaeT BBIOOP
MPOBEJICHUS JTa0OPATOPHBIX pPabOT M ONBITOB € YYETOM HWHIAMBHIYATIbHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. Hayunele MeTonpl moO3HaHUsA OKpyxarouiero mupa. Pons
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pU3NYECKUX SBICHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (PU3HIECKUX 3aKOHOB. [I[pHHITUIT COOTBETCTBUSI.

Ponp u mecto (u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexaandeckoe JBIKeHHE. OTHOCHTEIBRHOCTh MeEXaHHYecKoro ABmkeHUs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEePEMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrwkeHue MaTepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCTbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yacToTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpEeHue.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: CIUJIOMETP, JIBHKECHHUE
CHapsJIOB, LICMTHbIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue neuxeHus teaa, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIeHHOro TOPHU30HTATBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.



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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddummuent tpenns. Cuna conpoTuBieHus
MIpU ABMKEHUU TeJIa B )KUJIKOCTU UJIH Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO Tela.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHWE: TMOAIMIUITHUKY, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIui.

HeBecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HUKAIONIMX B MPY)KUHE W PE3UNHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycrnoBuii paBHOBeCHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3akoHbl COXpaHEHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOUKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITYJIbCca Teja. 3aKOH COXpaHEHUs UMIYibca. PeakTuBHOE ABMKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBL.

Kunernveckast sHeprust MarepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEpPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOJIN3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HENOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOM HEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckne ycTpoWCTBa M IMPAKTHUECKOE MPUMEHEHHE: BOJOMET, KOMEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBIO ABYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pazagea 3. MousiekyasipHas pu3suka ¥ TepMOAMHAMMKA
Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu



OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmwxkenue. Huddysus. XapakTep ABMKCHHUS U B3aUMOJCHCTBUS YaCTHI]
BelecTBa. MoJenu CTPOSHHS Ta30B, XHUIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca u pazmepbl Mosiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnenbs uaeanbHoro rasza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHH
ujeanpHOro rasza. AOCOJIIOTHasg TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOrO JABWKEHHUS dvactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B MICAIBHOM Tas3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: N30TEPMa,
n30xo0pa, uzobapa.

TexHuueckune ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JTUCKPETHOE CTPOEHME BellecTBa, (GoTtorpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUMH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUPYIOLIasi IPUPO/TY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, MIUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBLHOTO ra3a, H30MpPOIIECChI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MeEpeHUN o0BbéMa
KOMHATHI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TApaMETpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMoauHamuyeckass cucrema. BHYTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Ob! e€ m3meHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEpPTrusi 0 JHOATOMHOTO
WJeaNbHOTO Ta3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIMS, U3JIydEHUE. Y JelIbHAast
TEIUIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. I[lepBbIii 3akOH TepMoaMHAMHKH. [IpuMmeHeHHE
[IEpPBOro 3aKOHa TEPMOJIMHAMUKH K u3omnponeccam. [ paduyeckas nntepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MIPUPOIE.

TemnoBeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiment none3noro aeictsus temaoBoid mamuHbl. [ukn KapHo u
ero K03 QUIMEHT MMOJIEe3HOTO JeHCTBUSI. DKOJIOTUYECKHE MPOOIEMBbI TETLIOIHEPTE€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEW SHEpPruM Tela MPHU COBEPILICHUU pabOThI: BBUIET MPOOKH U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »Qupa B JATYHHOU TpyOke MyTEéM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3/1yXa (OMBIT ¢ BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue ynenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHneHcamnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHTEJbHAS BJIAXXHOCTh Bo3ayxa. HackllieHHbIN nap. YaenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucranmnuueckne u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepualyibl. [lnaBneHue u Kpuctamidzanus. Y aenbHas
TeruioTa miasyieHus. CyonuManus.

YpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus ¥ MJIaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHcTpaIust KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpU4YecKuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDIEKTPUKH U TIOTYIIPOBOJHUKH. 3aKOH COXpPAHEHUS AIEKTPUIECKOTO 3apsija.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblii  37I€KTpUYECKH  3apsjl.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMn cynepno3unuu
ANEKTPUYECKUX MOoJIeh. JINHNY HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabota cumn amektpocratmdyeckoro moJia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBAa M IPAKTHYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTOopa OT IUIONIaJAM ILJIACTHH,
pacCTOSTHUSA MEKTy HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHJIEHCATOPA.

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

DNEeKTPUYECKUN TOK. YCIOBUS CYIIECTBOBAHHUS AIIEKTPUUECKOTO TOKA. MICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsibxenue. 3akon Oma it yyacTka 1enu.



DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COIIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

PaGora anexrpudeckoro Toka. 3akoH Jxxoyms—JIeHia. MOMIHOCTH 3NEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE CTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) 31eKkTpruueckoil nenu. KopoTkoe 3amMbikaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJIIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DneKTpuuecKuii TOK B pPAaCTBOpPAX M pacijiaBaX 3JEKTPOJUTOB. JIEKTPOIUTUYECKAsS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, MCTOYHHMKM TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIILHBIE
MPpUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAaKYyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHMOCTh COTIPOTUBIICHHS IMJIMHAPUYECKAX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIN
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue >JaeKTpOABUKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psii 1 MPOBOJIUMOCTh BO3/1yXa.

OHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

W3mepeHnue SneKTpOABMKYHIEH CHJIBI HMCTOYHHMKA TOKA W €r0  BHYTPEHHEro
CONIPOTHBIICHHUSL.

Habmonenue snextpousa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpedomemuuvle nouwsamusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHMH, JuHeWHas QyHKuus, mapabona,
runepOoia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIMH Ha OCHU
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: mexanudeckoe NBIKEHHE B KUBOU mpupoie, muddys3us, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIJIONEpeIadr, TEeMJIOBOE PaBHOBECHE), SJCKTPUUECKUE SBICHUS B
YKUBOM NIPUPOJIE.

Xumus: OUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJN, XKUJIKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBAHUKA.



T'eozpaghus: BNaxXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHHUH C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIIUIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs HMITyJbCca B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOU
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH IOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJIOTMH,  D3JEKTPOCTaTHYECKas  3aluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, dJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

[TocrostHHbIE MarHuThl. B3auMoaelcTBUE MOCTOSIHHBIX MAarHuTOB. MarHWTHOE MOJIE.
Bekrop marauTHOM MHAYKIMH. [IpHHIMI Cyniepno3uIMy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nuHui MarHUTHOM MHTYKITUH TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHOE ToJIe TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIysib W HampapieHHe. J[BMKeHHE 3apsHyKEHHOW 4YacTHUIbl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiel Jlopenna.

SIBieHMe ANEKTPOMArHUTHOM MHAYKIUU. [IOTOK BekTOpa MarHUTHONW WHIYKLIHH.
DJIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAsS CHJAa WUHAYKIUU B IPOBOJHUKE,
JBHKYILIEMCS] IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTG. SIBIE€HNE CAMOMHAYKIIMH. DIEKTPOABHKYILAs CHIIA CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTULl, MHIYKIUOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM T10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aunmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cua Amrepa.

JHeiictBue cuibl JIopeHI1a Ha MOHBI JEKTPOJIUTA.

SIBneHuE ANEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HM3MEHEHUsS MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 3IE€KTPOMArHUTHOM UHIYKIIUH.

Paznen 5. KoJyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmMpoOMAHUNHbIE KONCOAHUA

KoneGarenpnass cucrema. CBoOonmHble MexaHWuyeckue KojeOanus. [‘apmoHuueckue
konebanusa. Ilepuon, uactora, ammauryga U ¢dasza koneGanuid. [IpyKUHHBI MasSTHUK.
MaremaTHueCcKiil MasTHUK. YpaBHEHHE TapMOHMYECKUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY TapMOHUYECKUX KOJIEOaHUSX.

KoneGarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKMMH H  DJIEKTPOMAarHUTHBIMU
konebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaroluX KojieOaHUsSX. BbIHYKJEHHbIE MEXaHUUECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlponsBojacTBo, mepenada U NOTpeOSIEHHE SIEKTPUUYECKONH 3HEPIHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M TNPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUHA 3BOHOK,
reHepaTop NEePEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarmommx KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB00OOIHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAmpsDKEHWsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi I'py3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mEpeMEHHOrO0 TOKAa B LENM M3 IOCIENOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

MexaHnyeckue BOJIHbI, yCI0BUs pacnpoctpanenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbl. [lomepeuHble W MpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa 3JIE€KTPOMAarHUTHBIX
BOJIH: OTpaXXeHHe, TMpesloMIIeHHe, noisgpu3anusd, audpakuus, uHTepdeperuus. CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEIb.

Texnuyeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi IUArHOCTHKA B TEXHUKE W MEIMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.



Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Kone6umomieecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue oTpakeHus U IPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeHnn U JuPpakini MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJO0M M YacTOTOM
KOJICOaHHH.

WccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IPEJIOMJICHHE,
noysipu3anys, Judpakuus, nHTepdepeHITHSL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHeHNHEe CBETa B OJHOPOHON cpejie.
JIyud cBeta. Toue4yHBIN UICTOYHUK CBETA.

Otpaxxenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)k€HUIl B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomsienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi Yyroia MHOJHOIO BHYTPEHHETO
OTPaKCHUS.

Hucnepcus ceeta. CroxxHblil cocTaB Oeoro ceera. Ler.

Cobuparonue u paccewBaroiive JHH3bL. ToHkas JnuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKas cujia TOHKOM JMH3bIL. [locTpoeHne n3odpaxeHuii B COOMPAIONINX U PACCEUBAOLIUX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOI0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. Judpakmuonnas pemérka. YcinoBue HAOMIOAEHUS TIJIABHBIX
MaKCHUMYMOB TP MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuyeckne ycTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHUE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAS
peléTKa, MoJsipouI.

Jlemoncmpayuu

[IpsimosuHetHOE pacmpoCTpaHEHUe, OTpakKeHHe M IpejomiieHue cBera. OnTuueckKue
MPUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Monenu MHUKpOCKOTIa, TEIEeCKOTIa.

HaGnronenue narepdepeHIiuy cBera.

Hab6nronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO TPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns nNpeoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmonenue nucnepcun cBera.

Pa3z(e.11 6. OcHOBBI cneunanbnoﬁ TCOPHUH OTHOCHTCJIBHOCTH



I'paHuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€EJIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENTUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmuvl K6aHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYJIbC
¢dboToHa.

OtkpeiTne u wuccienoBanue Goroddpdexra. Onbitet A. . CroneroBa. 3aKOHBI
dbotorddexra. YpaBuenue DitnmreitHa as hotodpdexra. «KpacHas rpanuia» Gorodddekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoiicTBa M IpPAKTHUECKOE NpUMEHEHHE: (POoTo3neMeHT, (OTOAATUUK,
CoJIHeUHas Oatapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IMMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

Cseroanon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopaa nmo paccesHuro o -yactuil. [lmanerapHas
Mojienb atoma. [loctymarel bopa. M3nydyenue u mornomenne pOTOHOB MpHU MEpPExo]e aToma ¢
OJHOTO YpPOBHS »HEpruv Ha Jpyrod. Buabl crektpoB. CHEKTp YpPOBHEH SHEpruM aroMa
BOJIOPOJA.

BonHoBsie cBolicTBa yactull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuueckue yCTPONCTBA W NPAKTUYECKOE MPUMEHEHUE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmoienue nuHeHyaThIX CIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Hab6nronenue nuHeRYaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHThI,  JOKa3bIBAIOUIUE  CJI0OKHOCTH CTPOEHHUS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITEL Pedepdopaa o onpeneneHno coctaBa paJioakTUBHOTO H3IIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BnusHue paquoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. HykimonHas monens sapa ['eifsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sapa. M3otonsl.

Anbda-pacniaa. DNEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3nydeHue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SnepHble peakuuu. Jlenenue U CUHTE3 SEP.

Snepubiii  peakrop. TepmosnepHblii cunHTe3. IlpoGremMbl M MEPCHEKTUBBI  sAEpHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTHI AEPHOI 3HEPTrEeTUKHU.



OnemeHTapHble yacTULbl. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIMH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EAMHCTBO (pu3ndeckoil KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa M IPAaKTHUYECKOE NPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKTOp, aTOMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

Pa3znea 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneyHas cuctema.

Connue. ConneuyHass akTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTUKH. JlMarpamma «CHEKTpadbHBI KJIacC — CBETUMOCTBY». 3BE3MbBI
TJIAaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» I 3BE3M TJIABHOU
MOCJeA0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3M. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamia ["anmaktuka. [lonoxxenne u aukenune Connia B ["amaktuke. Turbl
ranakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B SApaX TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bosbiioro B3peiBa. Pe1MkTOBOE M3TydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooernus

Habmonenust HeBOOPYXEHHBIM IJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIeHUs TOJI0XKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, maner, Maeuroro [lyTu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBbHON U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOJb (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpeJICTaBICHUH 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B O0IIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIseTCS ¢ y4ETOM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHUKd, OHOJIOTUH, XHUMUH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpedomemuuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPEIEICHHE TUIOIAN TIOCKUX GUTyp U o0bEMa Tel.



buonozus: snekrpuyeckue SABIECHUS B XUBOM NpUpOJE, KOJeOaTelbHbIC JIBUKEHUS B
KUBOU IIPUPOJE, ONTUYECKUE SIBICHUSA B JKUBOM IIPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GOTOChEMKA 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonocusn: TMHAM HJIEKTPOIIEpENay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUIATEb,
UMHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX H MPEJAMETHBIX 00pPa30BaTEeIbHBIX PE3YIHTATOB.

JJMYHOCTHBIE PE3YJBbTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMH  OOYYAMOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpEcax TIpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAaHHOCTh POCCUICKON TPAXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOU JCATCIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPHl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUs
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HamNpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpoLecce U3ydeHHs (prU3uKu
OCYIIECTBISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIENATH IIeNTN I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTbIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESATEIHHOCTh, OICHWBATH COOTBETCTBUE PE3YJIbTATOB MENSM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHLHOCTH,

KOOPAMHUPOBATh W BBINOJNHATh pPAaOOTy B YCJIOBUSAX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarebcKue AelicTBUS:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYIECKOMH
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIEIOBATEIBCKON M MPOEKTHON JEATEILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB pEIIeHHs 3a1a4
(GU3NIECKOTO COACPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsX, B TOM YHCIE MpPH
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAM3UPOBaTh IOJYYCHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATCIHLHOCTH, B
TOM YHCJIE IPH U3YUYCHUH (PHU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMaru (GU3NYECKOTO COAEP)KaHUS M3 HUCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHalIM3, CUCTEMaTH3alUi0 U
MHTEPIPETAINI0 HHPOPMAITIH PAa3IUYHBIX BUIOB U (HOPM MpEACTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COONIOJIEHHEM



TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHEHBI, PECypcoCOepeeH s, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(OPMAITHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAaHHS B pPA3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEICTABICHUS U BU3yaITH3alIHN.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C MCIOJb30BAHMEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa M KaXKJ0TO YYaCTHHKA KOMaHJbl B OOLIUI pe3ylnbTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYALMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIIATh IMO3HABATEIBHYIO NEATEIbHOCTh B 0OjacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHHUS PAacYETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl ¢ Y4ETOM HMEKOIIMUXCS PECYypCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
paciIupsTh paMK1 y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;
JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
perieHue;
OIIEHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OSPYIUIUH B oOnactu  (pusmkwy,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI peIIeKCHU A OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B mporiecce mocTrkeHNS IMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TIO (pHU3HKE IJIst
YPOBHSI CpeHEro o0Imero oopa3oBaHus y 0OyYaOUIMXCsl COBEPIICHCTBYETCS AMOLMOHAIBHBIN
WHTEJUIEKT, IPENOoIararomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHNU, BKJTIOYAIOIIETO CaMOKOHTPOITb, YMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIHOCOOHOCTh ATaNTHPOBATHCH K HOMOIMOHAIBHBIM
W3MCHECHHSIM U TIPOSBIISATH THOKOCTbD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIONICH CTPEMJICHHE K JOCTMKCHHIO IEIH M YCIEXY,
OTITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COIMAJTFHBIX HABBIKOB, BKITFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTUMU
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M pa3perraTth KOH(IUKTHL

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOYUaAIOUIUXCS YMEHUM:

JI€MOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKA, MHEpLUAJIbHAs CUCTEMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, WICATBHBIN TIa3, MOAEIH
CTPOEHUS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUEYHBIN DIICKTPUUYECCKUN 3aps] MPU PEIICHUU
(br3UvecKuX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUSA (MPOILECCH) M OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMHKU:
pPaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJMHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHue Tell,
IBWDKEHUE 110 OKPY)KHOCTHM, HWHepLMs, B3aumoneictsue Ttei, auddysus, OpoyHOBCKoe
JBMDKEHUE, CTPOEHHUE MXHUAKOCTEH M TBEPHABIX Tell, M3MEHEeHHe o0bEMa Tell NMpU HarpeBaHUU
(OxJIaXJIeHUHM), TEIUIOBOE PAaBHOBECUE, HCIIApEeHHEe, KOHJEHCAlUs, [UIaBJICHHEe, KpUCTAJUIM3allus,
KHUIICHHE, BIAKHOCTb BO3/lyXa, IOBBIIICHHE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBsA3b MEXKIY IlapaMeTpaMu COCTOSIHMSI ra3a B H30IPOLECCAX, JJIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apPsI0B;

OIMCBIBATH MEXAaHUUYECKOE JBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIMYMHBI: KOOpJHMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLMaJbHas 3HEprusi, MeXaHWdeckas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEIMYUH, HX
0003HAUEHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUUYHHY
C IpYyrUMH BEIMYNHAMY;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHUS, HCIOJb3YS
¢u3nyeckue BENWYMHBL: JaBJICHHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKash SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBAaJApaTU4Has CKOPOCTb MOJIEKYN, KOJWUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(QQUIUEHT IMOJE3HOTO ICUCTBUS TEIJIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJITMYMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJJIEKTPUUYECKUE SIBJICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUNA 3apsijl, dJIEKTPUYECKOE IOJIE,



HanpspKEHHOCTb  I10JIA, IOTEHLMAJN, pa3HOCTh IOTEHLUUAIOB; IMpPU OINHUCAHUM IPABUIIBHO
TPAKTOBaTh (PM3MUYECKHI CMBICT HCIIOJIb3yEMBIX BEJIMYMH, UX OOO3HAUYECHUS M CIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemMupHoro tarotenus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHHS] MUMITYJIbCca, IPUHLHUII CYHEPIO3ULIUN CUJI, TPUHIUI
paBHONPABUSI HHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpPEAHENW KHUHETHUYECKONW SHEPruM TEIJIOBOTO JIBM)KEHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEepBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULIbI, 00JACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3NYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX M3MEPEHUH, Tpu 3TOM  (OpMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MIPEII0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OMBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U HCIMOJIb30BaTh M3BECTHBIE METOIbl OIEHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
NPSMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh PpPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (U3NYECKUX BEJIWYUH B BHJIE TAOMUI U Ipa(UKOB, J1€1aTh BBIBOJbI
10 pe3ysbTaTaM UCCIIEAOBaHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HCCIIEOBATENCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB U J1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCMOJNb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (QOPMYIbl, HEOOXOIUMBIE A €€ pelieHus,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTPAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccykJeHU ¢ ONIOpPOH Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBJICHUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBPEMEHHbIe HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUMN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyr0 HH()OPMALIUIO;

NPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU 00palleHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PAa3IUUHBIX COLUAIBHBIX POJIeH, MIIaHupOBaTh paboTy
TpYIIBbl, palMOHAIBHO paclpenieniTh O00S3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIE pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEpPAxX poJib U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOMH
HAay4yHOM KapTUHBI MUDPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTMH, B IPAKTHYECKOMN
JeATeIbHOCTH JII0JIeH, IeJIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUPAa,



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJENCH: TOYCUHBIN
ANEKTPUYECKUN 3apsj, Jyd CBETa, TOUYEYHBIM MCTOUHUK CBETa, sJIEpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEb ATOMHOTO sIJIpa MPH PEIICHUN GU3HUYECKUX 3a]1a4;

pacrno3HaBaTh (U3UYECKUE SIBICHUS (TIPOIECCH) M OOBSICHITH UX Ha OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJICMCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKIWS, JCWCTBHE MArHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM W ABWXKYIIHUWCS 3apsi,
AJIEKTPOMArHUTHBIC KOJIEOAHUSI ¥ BOJIHBI, IPSIMOJIMHEMHOE PaCIPOCTPAHEHHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, AUPpakius U TOJSIpU3AIMS CBETa, AUCIEPCHUS CBETA,
doToanekrpudeckuit 3pdekt (GoTodPdeKT), CBeTOBOE JaBlcHUE, BOSHUKHOBEHUE JTUHEHIATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHASI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPENl) U DJIECKTPOMATHUTHBIC SIBJICHUS (TIPOIECCHI),
WCTIONB3Ysl (DU3UYECKHE BEJIMYMHBL: JJICKTPUYECKHI 3apsll, Cujila TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cwia JlopeHia, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUsl DJIEKTPUUYECKOTO WU MArHUTHOTO TMOJI€H, MEepUoJ M 4YacToTa KoJieOaHWUU B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCe TaPMOHUYECKHUX SJIEKTPOMArHUTHBIX
KoJieOaHuH, (POKYCHOE pPACCTOSHHUE W ONTHYECKas CUja JIMH3BI, TPHU OMHCAHUHU TMPABHIBHO
TPaKTOBaTh (U3NYCCKUH CMBICT HCIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYCHUS W CJIMHHIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMHU BETUIHHAMU;

OTMCBHIBATh HM3YyUYEHHBIE KBAHTOBBIC SIBIICHWS W TIPOIIECCHI, MCHOJB3YS (HU3UUYECKUE
BEJIMYMHBI: CKOPOCTh ASJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPTUS U
UMITyJIbC (OTOHA, TMEPUOJl TOJypacmajga, SHEpPTHsl CBSI3M aTOMHBIX SIep, NPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€IMHULIbI, YKa3bIBaThb (OPMYIbI, CBS3bIBAIOUINE JAHHYIO (U3UYECKYIO BEJIWYUHY C JPYTUMH
BEJTMYMHAMH, BBIUUCIISITH 3HAaU€HNE (GU3NYECKOM BETUUHHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOHBI MOCJEAOBATENBHOTO M MAPAIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoynas—JleHna, 3akoH  9JEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PACIpOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHMsSI CBETAa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OWHmITeHHa st (GoTtodddeKrTa, 3aKOH COXpPAaHEHHS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHUS
MaccoBOr0 4YHCIa, HocTyaaTel bopa, 3aKOH pajMOaKTUBHOTO pacmlaja, MpH 3TOM pa3inydarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HAIpaBJIEHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cwiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE IIIOCKUM 3€PKaJIoM, TOHKOM TUH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX U3MEpEHWil: mpu 3ToM  (HopMynupoBaTh
mpoOneMy/3ajadyy W TUMOTE3y Y4eOHOTO OKCIepUMEHTa, CcOOupaTh YCTaHOBKY U3
MPeII0KEHHOTO 000PYAOBaHUS, TPOBOJAUTH OTIBIT M (JOPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh H3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUM:
MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3ylbTAThl MOJTYYEHHON 3aBUCHUMOCTH
¢bu3nuecKuXx BENWYMH B BHUAE TaOMUIl M TpauKOB, J[elaTh BBIBOJABI 1O pe3yiabTaTaMm
WCCIIEIOBAHUS;



coOmoaTtk mpaBuia O€30MACHOTO TpyJda NPHU TMPOBEICHHM HCCIEAOBAHHA B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIBHOCTH C
MCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (HU3MYECKOW MOJENbI0, HCIOIb3YsI
¢u3nvecKkre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOAMMBIC ISl €€ pelieHHs,
IIpOBOAUTH paC‘-IéTI)I 1 OICHHUBATH PCAJIBHOCTD IMOJTYYCHHOI'O 3HAUYCHUA (i)PIBI/I‘-IGCKOﬁ BCIINYHNHBI,

peiiatb KAa4YCCTBCHHBIC 3aJadu: BBICTPAUMBATL JIOTMYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>KJIeHUM ¢ ONOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCII0JIB30BaTh IIpU PCIICHHUUN y‘I€6HI>IX 3aa1a4 COBPCMCHHBIC HH(i)OpMaIII/IOHHBIG
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU U IpPEICTaBICHUS] yuyeOHOU u
Hay4HO-TIOMYJSIpHON WHMOPMAIMK, TMOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMALIKIO;

OOBICHATH IMPUHIUITBL I[CflCTBHH MallluH, HpI/I60pOB U TEXHHUYCCKUX YCTPOﬁCTB, pa3inyaTrb
yCIIOBHUS UX 0€30IIaCHOTO UCIOJIB30BaHUS B IOBCEJHEBHON KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJB30BaTh TCOPETUUCCKUE 3HAHHA II0 (bI/ISI/IKe B HOBCC}IHCBHOﬁ KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, IS
COXPaHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMABHBIX POJIEH, IIIaHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO pacCcnpeacisaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OICHHMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢pposrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pa3znea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 0 0 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarka ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Jlusamuia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 0 https://m.edso0.ru/7fA1bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 0 0 bu6mmoreka [JOK
' da30BbIe EPEeX0Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaTHKa 10 0 1 bubnuoreka [IOK



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

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

ITocTosiHHBIN dneKTpudYecKuid TOK. TOku B

bubmuoreka [JOK

4.2 pasIMyYHbBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Paznen 1. DQJIEKTPOJIMHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJTEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 0 1 bubnuoreka [IOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2:3 Ok 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznea 3. OCHOBBI CHEIIMAJIbBHOM TEOPHHU OTHOCUTEJBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHTHI KBaHTOBOW ONTUKHU 6 0 0 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 0 0 Eubmiorexa OK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
No KoJsmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIe
/i Tema ypoka Beero Konutposabusie | IlpakTuueckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupojie. Hayunble 1 0 0 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponbe n MecTO (1)1/131/11(1/1013 dbopMupoBaHuU Buborexa [IOK

2 COBPEMEHHOI HayUHOH KapTHHbI MUDa, B 1 0 0 https://m.edsoo.ru/ffoc33e6
MIPAKTUICCKOU JEeSITEILHOCTH JTFOICH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 0 0 bubmuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHUE 1 0 0 E’[I/tISJsI'I;I/(r)rT\eelijasiOrIlj/ffOCB 620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 0 0 bubmuorexa [JOK
JBVKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoOe majieHre. Y CKopeHue 1 0 0 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

7 KpuonuneitHoe aBuxenue. Jpuxenue 1 0 0 bu6mmoreka [JOK
MaTepHATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHnun oTHOCKUTENBHOCTH ["anues. § Bubmorexa LIOK

8 HNHueprmansHble cucTemMbl oTcuera. [lepBbiid 1 0 0 https.//m.edso0.ru/ffoc3bes
3akoH HproTOHA " '

Macca Tena.VCI/ma. [TpuHLIUI CyTIepHO3UINH Bubmorexa LIOK

9 cui. Bropou 3akon HerotoHa nmst 1 0 0 https://m.edso0.ru/ffoc3bes
MaTepHUAIBbHOW TOUKH T '

10 Tperun 3akoH Hpr0TOHA [171s1 MaTEpUAIIBHBIX 1 0 0 bubnuorexa [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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3aKoH BCEMHpPHOTo TroreHus. Cuna

bubmuoreka [JOK

1 TspKecTd. [lepBasi kocMuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyrocrtu. 3akon ['yka. Bec tena https://m.edso0.ru/ffoc3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTEIBJIeHI/Iﬂ Hpql)/lq)ﬂBIII/I)KCHI/II/II) Tesa B bubmorexa [TOK
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Tra3e
[TocTynarenpHoe 1 BpaliaTeabHOE ABUKEHNE
14 a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. bubnuoreka [JOK
[Tneyo cubl. YCIoBHsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX ToOUeK. MMmymbc cunbl. 3akoH bubnuoreka [IOK
COXpaHEHHs UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTH MaTI;)I/IanLHoﬁ‘ touku. Teopema 00 bubmorexa [TOK
NS https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[TorenumansHas Heprus. [loTeHuuansHas
17 SHEPTHsl ynpyro aeGopMupoBaHHOU bubnuoreka [JOK
npykunbl. [ToTeHIManbHas SHEPT U TEIa https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIH
[ToTeHManbHbIe U HEMOTEHIIUAIbHBIE CUJIBL.
BsI3b Pa0OTHI HEMOTEHI[UAIBHBIX CUII C
18 ESMeHéjHI/IeM MexaHqu::lKon“ SHEPTUHU bubmorexa [IOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJ. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUU
Jlaboparopnas pabota «lccnenoBanue cBsi3u
19 paboThI CUIIBI C H3MEHEHHEM MEXaHUUYECKOM
SHEpPTruu Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»
20 KonTposabHnas pabora no reme bubnuorexa [IOK

«Kunemartuka. /Iunamuka. 3aKoHbI

https://m.edsoo.ru/ff0c4b74
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COXpaHCHUS B MEXAHUKE»

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

21 KHHETHYEeCKOH Teopuu. bpoyHoBckoe bubmorexa HOK
https://m.edsoo.ru/ffOc4dc2

nerkerue. JAuddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS

22 4acTHI] BemecTBa. Moenu CTpOCHHS ra30B,
KUJKOCTEN U TBEPABIX TEI

23 Macca monekyn. KonuuecTBo BeliecTsa.
IToctrostnHas ABoraapo

24 TemmmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenbcus

o5 Wneanwsusiii taz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHasI TeMIiepaTypa Kak Mepa

26 CpeaHEeN KMHETUYECKON SHEPIUU JBUKECHUS bubmuorexa [JOK
MoJIeKy/1. YpaBHeHne MenieeeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona

27 3akoH JlambToHa. ["a30BBIC 3aKOHBI
JlabopaTtopHnas paborta «lccnenoBanue

28 3aBHCHMOCTH MEXy ITapamMeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3ay
H3omporiecchl B U1ealIbHOM ra3e u ux bu6mmoreka [JOK

29 .
rpauuecKoe MmpeacTaBICHIEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHEprusi TepMOAMHAMUYECKON

30 CHCTEMBI ¥ CIIOCOOBI €€ U3MECHCHUSI. bubnuoreka [JOK
KosinuecTBO TeIoThl M paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJICAILHOTO raza

31 Buas! Tennonepenaun Bubmiorexa LOK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEMIOEMKOCTh BELIECTBA. Bubnmorexa [IOK

32 KonnuecTBo TEMIOTHI puU TEIIonepeaaye.

AnmabaTHBIN Mpoiiecc

https://m.edsoo.ru/ff0c5¢c36
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IIepBblil 3aKOH TEPMOJUHAMUKH U €TI0

bubmuoreka [JOK

33 NPUMEHEHHE K H30IpoIeccamMm ! 0 0 https://m.edsoo.ru/ff0c5efc
34 HeobOpaTumocTh IPOIIECCOB B TIPHUPO/IC. 1 0 0 bubnuorexa [JOK
Bropoii 3aK0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictus u KI1J remioBoit 1 0 0 bubmmoreka [{OK
MaITHHBI https://m.edsoo.ru/ff0c600a
36 Iukn Kapno u ero KI1J] 1 0 0
37 DKoJioru4ecKre MpoOIeMbl TEIIOIHEPTETUKH 1 0 0
38 O6o0matomuii ypok «MoutekynsipHast 1 0 0 bubnuoreka [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
39 5134}:)71[;(:;?1}:1::{5: ?];);:MI:C(L.T 8\::10131)1 1 1 0 bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMH K
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 1 0 0 bubnuoreka [IOK
Vcnapenvie u KuneHne https://m.edsoo.ru/ff0c63b6
a1 AOCoI0THAsI 1 OTHOCHUTEIIbHAS BIIAYKHOCTH 1 0 0 bu6mmoreka [IOK
BO3yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
42 amop(HbIe Tera. AHU3OTPONUS CBOKUCTB 1 0 0 bubnuoreka [IOK
KpHUCTaIoB. JKuaKkue KprCTalibl. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUaIbl
43 [InaBnenue u KpucTauM3anus. Y aenbHas 1 0 0 bu6mmoreka [JOK
TerutoTa miaBiacHus. Cyomumanust https://m.edso0.ru/ff0c6708
44 YpaBHEHHE TEIIOBOro OajaHca 1 0 0 ﬁggg:7/(;r:ialaig)lc)?’llf/ﬁ006820
45 DnekTpuzanus Ten. JIeKTPUUECKUHU 3apsil. 1 0 0 bubnnoreka [JOK
JlBa BHJ1a SJIEKTPHUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
o | S N 1 ; o B X
https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsia
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. 1 0 0 bubnuorexa [IOK

To4eUHBIN IIEKTPUYECKUH 3apsif

https://m.edsoo.ru/ff0c6ced
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Hanpsk€HHOCTD 2JIEKTPUYECKOro MOJIS.

bubmuoreka [JOK

48 Hp VHHMIT CYICPIOSHLIH SNCKTPHHCCIiX https://m.edsoo.ru/ff0c6df2
nosier. JInHUM HanpsHKEHHOCTH

49 PaboTa cui 3MeKTpoCTaTHYECKOTo OIS, bubnuorexa [JOK
[Toreniman. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U TUAJICKTPUKH B

50 SHI;KTPHOCTaTI/I‘ICI::KOM noljm. bubmorexa HOK

https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTh

o1 OnekrpoeéMkocTb. Konnmencarop bubmmorexa [TOK

https://m.edsoo.ru/ff0c7126

52 DIIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast pabota "N3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIHN IENCTBHS U IPUMEHEHHE

54 KOHJICHCATOPOB, KOMMPOBAIBHOTO ammapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIeHIe IEKTPOonpruOopoB
DIJIEKTPUYECKUI TOK, YCIIOBUS €T0

55 cymectBoBanus. [loctostHabIi TOK. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma a5 ydyacTka 1enu
[TocnenoBarensHOE, TapauieIbHOE,

56 CMEIIaHHOE COEAMHEHNE TIPOBOHUKOB. bubnunoreka [JOK
JIabopartopnas padora «/3ydenue https://m.edsoo.ru/ffoc74f0
CMEIIAHHOTO COEMHEHHS PE3UCTOPOBY

57 PaGoTta 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA. bubnunoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 715 IOJTHOM (3aMKHYTOM)

58 anekTpudeckoil nenu. Kopotkoe 3ambikaHue. bubnunoreka [JOK

JIaGopatopHas pabota «3mepenue I/1C
MCTOYHMKA TOKA U €r0 BHYTPEHHET O

https://m.edsoo.ru/ff0c7ae0
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COIIPOTUBJICHU»

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJUJIOB. 3aBUCUMOCTb COITPOTUBJICHHS

59 1
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTh
60 DneKTpuuecKuu TOK B Bakyyme. CBOUCTBa 1
AJIEKTPOHHBIX ITyYKOB
6L | mpmswctnan mposoimioons, Coorcraa p ) Bubmorera LIOK
nepexojia. [lomyrnpoBoIHUKOBBIE TPHUOOPHI https://m.edsoo.ru/ff0c84ae
DIEKTPUYECKHUH TOK B PACTBOpax U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubmuorexa [JOK
DIEKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIEKTPpUYECKHUH TOK B rasax. BuGmuotexa LIOK
63 CaMOCTOSITENLHBIN 1 HECAMOCTOSATEILHBIA 1 ]
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nazma
DnekTpuyeckue TpuOopbl U yCTPOMCTBA U UX Buborexa [IOK
64 npakThuueckoe npumenenue. [IpaBuia 1 https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacCHOCTH " '
65 O6o0maromuii ypok «JIeKTpOJMHAMUKAY 1 ﬁ'ftlgg'?/(;;eelaziorﬁlﬁm%be
KonTpoabHasi padora mo reme
66 «Juexkrpocratuka. [locrosHHbII 1 bubnunoreka [JOK
JIeKTpHuYecKHuii TOK. TOKH B pa3jiHIHbIX https://m.edsoo.ru/ff0c8a8a
cperax»
67 PesepBHriit ypok. KontponbHas paboTa mo 1 bubnunoreka [JOK
teme "DIIeKTpoIuHaAMHUKA" https://m.edso0.ru/ff0c8c56
68 PezepBHblit ypok. O0oOmmaronuii ypok mno 1 bubnuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jrj;_)n Tema ypoka Beero Konrtpoannbie | Ilpakruueckue | 00pa3oBaTejbHbIe
padoTsI padoThbI pecypchl

[TocTosIHHBIC MAarHUTHI M KX
B3aumMo/ieiictBue. MarautHoe noje. Bextop bubnuorexa [JOK

1 . . 1 0 0 .
MarHUTHOW MHIYKIMH. JINHUKA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIAYKIH
MarauTHOE T0JIe POBOTHUKA C TOKOM.

2 OmnsIT DpcTena. Bzzlt)HMoieﬁCTBHe 1 0 0 bubmaorexa LIOK

https://m.edsoo.ru/ff0c98fe

TTPOBOTHHKOB C TOKOM

3 JlabopaTtopHnas pabota «3ydyenue 1 0 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHWUTHOTO TOJISI HA POBOJHUK C
tokoM. Crta Ammiepa. JlabopartopHas bubmuorexa [JOK

4 . 1 0 1 .
pabota «MccenoBanue IeiHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM)

eiiCTBHE MarHUTHOTO TOJIS Ha
5 ?{BI/I}KYI_HYIOCSI 3apsoKeHHYro yactuity. Cuna 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwbl Jlopenna

6 JlaGopaTtopHnas paborta «lccnenoBanue 1 0 1 bubmuoreka [JOK
SIBIICHHS 2JIEKTPOMArHUTHON HHIYKITHHY https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBIICHHE CAMOWHIYKIIHH.

v OJ1C camonHAyKIMU. DHEPTrUs MArHUTHOTO 1 0 1 bu6mmoreka [JOK
TIOJISl KATYIIKK C TOKOM. DIIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
moJie
Texnudeckue ycTpOHCTBA M UX PUMEHEHUE:

8 MOCTOSIHHBIE MAarHUTBHI, JICKTPOMATrHUTHI, 1 0 0
ANIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb

9 O6o006maromui ypok «MarHuTHoE moJe. 1 0 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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BHCKTpOMaFHI/ITHaSI HWHIYKIHW

https://m.edso0.ru/ff0cab82

10

OnexTpoMarHuTHas HHAyKLuA. [loTok
BEKTOpa MarHuTHOU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

11

KonTposabHnas pabora no teme
«MaruuTHoe noJie. JIeKTPOMarHUTHAas
WHIYKIHSD

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHUE KOJICOaHHS.
lapmonmndeckne koaeOanus. YpaBHEHHE
rapMoOHHUYeCKHX Kojiebanuit. [IpeBpaiienue
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabota «lccnenoBanue
3aBHCHMOCTH TIEPHO]Ia MaJIBIX KOJIeOaHMi
I'py3a Ha HUTHU OT JAJIMHBI HUTH U MAaCChbI

rpy3a»

14

Kone6arenpabir koHTYp. CBOOOIHBIC
JJIEKTPOMAarHUTHBIC KOJICOAHUS B UACATLHOM
KOJIe0aTeIbHOM KOHTYpE. AHAIOTHUS MEXKTY
MEXaHHYECKUMH U JICKTPOMArHUTHBIMHU
KOJe0aHUsIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbh9c4

16

[IpencraBienue o 3aTyxXaroMKUX KOJIeOaHUIX.
BoinyKIeHHBIE MEXaHUYEeCKHE KOJIeOaHMUsI.
Pe3onanc. Beinyx1eHHbIE
AJICKTPOMArHUTHBIC KOJICOaHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cbb86

17

IlepemennbIn Tok. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIIUTYJHOE U AEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpaucdopmarop. [IpousBoacTBo, nepegaya
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U TIOTpeOJICHHE MEKTPUUECKON SHEPTUU

VYeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bub6mmoreka [{OK

19 AIIEKTPUYECKOTO 3BOHKA, T€HEpaToOpa
P eHEPATOP https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JJMHUI dJIeKTpoTniepeayd
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucronbp30BaHus
AJIIEKTPOIHEPTUU B IOBCEHEBHOW KUZHU
MexaHu4ecKkue BOJHBI, YCIIOBHS
21 pacrnpoctpanenus. [lepuoa. CkopocThb bubnuorexa [JOK
pacrpocTpaHeHHs U JJTHHA BOJTHBIL. https://m.edsoo.ru/ffOccab4
[Toniepeunsie U TPOI0JIHHBIEC BOJTHBI
3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubmuorexa [JOK
22 .
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikasna 3eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butue cpencts cBa3u. Pagnosokarus
o5 KonTpoabHas padora «Kosiedanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeliHOE pacpoCTpaHEHHUE CBETA B
26 0 pHo OJTHOH cpe Iz: Tc?qeqfll)mﬁ HMCTOYHHK bubmmorera [IOK
AHOPOA PEAE. https://m.edsoo.ru/ffocd350
ceerta. JIyd cBera
OTtpaxxenue cBeta. 3aKOHbI OTPAXKEHUS
27 CBeI;a ITocTpoenue n300 axcefIHH“B bubmorera [IOK
' P P https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 0Tp axenue. [IpenenbHBIN yro ni])g;{oro bubmorexa [IOK
p - bel r https://m.edsoo.ru/ffocd7{6
BHYTPEHHETO OTPAKEHUSI
JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
29 .
TOKa3aTess MPETOMIICHHSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n306pakeHuil B JIMH3E. bubnuoreka [IOK

PopMyIia TOHKOU JIMH3bL. Y BEIUYCHUE

https://m.edsoo.ru/ffOcddl1e
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JIMH3bI

JlaboparopHnas padota «MccnenoBanne

31 . .
CBOMCTB M300paKEHUH B JIMH3aX)
Hucnepcus cBera. Ciio>XHBIN COCTaB OEJIOT0
32 cserta. L{Bet. JlaboparopHnas paboTa
«HaOnroieHre qUCTIepCuu CBETa
33 WNuTtepdepennus creta. udpaxuus cpera. bubnuorexa [JOK
JudpakimonHas penérka https://m.edsoo.ru/ff0ced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U
YCIIOBHUS WX 0€30IaCHOTO TPHUMEHEHUS
['paHUIBI MPUMEHUMOCTH KITACCHISCKON
36 MEX&HEKI/I. %OCTyJ‘IaTI)I CHEeHaTbHOU TEOPUHN bubmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMeIcHHe BPEMEHH M COKPAIIEHUE [UTHHBI https://m.edsoo.ru/ffOcfa42
3| aucrmion. Comsn sacen ¢ omeprent 1 ubmotera LIOK
' https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusl MOKOos
KonTpoabHasi padora «Onruka. OCHOBBI bubnunoreka [JOK
39 . .
CHeHAIbHO TEOPHH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Inanka. Jueprus u bubnuorexka [JOK
UMIyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpsiTHE U HccaenoBanue Gororddexra. bubnunoreka [JOK
OmnpiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
2 e dororpbects, cpacras BuGmnoresa LIOK
' https://m.edsoo.ru/ffod015e
rpanuna» Gorosdpdexra
43 JNasnenue ceera. Onbitel [1. H. JIeOenena. bubmuoreka [JOK
XUMHUECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHudeckue yCTpONUCTBA M MPAKTUYECKOE
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npuMeHenue: (poTosnemMenT, GoToaaTIuK,
coJiHeYHast OaTapesi, CBETOIUOT

Pemenue 3aga4 o remMe «JIeMEHTHI

bubmmoreka [{OK

45 KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
M b atoMa TomcoHa. OTbITHI

46 Pezggz)ognz Hi) p(;ccfsg;ng 0-9aCTHII bubmorexa [TOK

' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bu6mmoreka [IOK

47 Hoctyxaret bopa https://m.edsoo.ru/ff0d0Oafa
n HUE U TIOT' HU TOHOB TIpU

48 neSIJ)Iey;:ue ZTOMZ : E))JIIHHeOFOey%gBSIHOBHegFHI/I bubmorexa HOK

. https://m.edsoo.ru/ff0dOafa
Ha JIpyroii. Buael criekTpoB
Bonnosrle cBoHcTBa YacTHIl. BOTHEI 1e

49 bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHY)KICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue

o | e posmocn, One B 10K

https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3ITYyYECHUS
CeowucTtBa anbda-, 6era-, raMmmMa-u3ITydeHUsI.

51 Bnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacnaa. DNeKTPOHHBIN U bubnunoreka [JOK
MO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
W3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnunoreka [JOK
MEPCIIEKTUBBI, SKOJIOTHUECKHE aCTIeKThI https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU

54 DneMeHTapHble YacTullbl. OTKpBITHE bubnunoreka [JOK

TIO3UTPOHA. MeTtoapl Ha6JHOI[eHI/IH )4

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

pPErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cros «@yHnameHTanbHbIe
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon
KapTHUHBI MUDPa»

55

Bun 3Bé3qH0r0 HebOa. Co3Besnus, sipKue
3BE3/1bl, INIAHETHI, UX BUJUMMOC JIBHXKCHUE.
CoiHeyHas cucreMa

56

Counne. CoyiHeYHas aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOKICHUN U
spostrory CoJTHIA U 3BE3]Q

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxkenne CoiHIIa B
lanaktuxe. ['anaktuku. Y€pHbIE NBIPHI B
AJlpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTpoabHasi padora «1eMeHTbI
ACTPOHOMMH U ACTPO(PUZUKID)

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHOM M 3THYECKOM
chepax IesATeILHOCTH YSIOBEKa

63

Oo6o6uaromuit ypok. Ponb u mecto puzuxu
Y aCTPOHOMHMH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa

64

Ob6o6maromuit ypok. Ponb puznueckoi




TEOpHUH B ((OPMUPOBAHUU MPEICTABICHUHN O
(bu3nvecKoil KapTHHE MUpa

O6o06maromuii ypok. Mecto uznyeckoit
KapTHHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX

65 o 1 0
€CTECTBEHHO-HAYUHbIX IIPEICTABICHUI O
IpUpoJIe
66 PesepBHbIi ypok. MarauTHoe 1oie. 1 0
DneKTpOMarHuTHAast HUHAYKLUS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1 0
CHeIHaIbHOM TEOPUH OTHOCUTEILHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 0 bubnuoreka [IOK
DJIeMeHTBI ACTPOHOMHHU U acTPODUIUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68 14

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
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