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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHGOpMATUKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBAaHUNU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeabHON MPOTPaMMbl OCHOBHOTO O0IIIEro oOpa3oBaHusl, MPECTaBICHHBIX
B ®I'OC 00O, a Takxke penepanbHOil paboyell mporpaMMbl BocnuTanus.Padboyas
nporpaMMa npuBejieHa B COOTBETCTBUE C :

- ®enepanbHbIM 3aKOHOM OT 29.12.2012 1. Ne 273-®3 «O6 oOpa3oBaHuHU B
Poccuiickon @enepauumny;

- ®@enepanbHbiM 3aKOHOM 0T 24 cenTsiops 2022 roma Ne 371-03 «O

BHECEHUU
- u3MeHeHui B DenepanbHbiil 3akoH «O0 oOpazoBanuu B Poccuiickoit
Oenepanum» Ne273-D3 ot 29.12.2012»;

- IIpukazom Munnpocsemenuss Poccunm ot 31.05.2021 No 287 «OO0
yTBepxkJaeHnU (eepadbHOr0 TOCYJapCTBEHHOrO CTaHJIapTa OCHOBHOTO
obmrero oopazoBanus» (manee- PI'OC OO0 2021);

» Ilpukazom MunucrepctBa npocsenienus Poccuiickoit @enepamuu ot 18

nross 2022
No 568 «O BHeceHuu u3MeHeHu B eepanbHblil TOCYJapCTBEHHbBIN
00pa3oBaTeNbHBIN CTAaHAAPT OCHOBHOTO 00IIETr0 00pa3oBaHus,
YTBEPKAECHHBIN NMpUKa3oM MuHuctepcTBa npocsenienus Poccuiickon
Oenepanuu oT 31 mas 2021 1. No 287»;
» IIpuxazom Munnpocsenienust Poccun ot 22.03.2021 Nel 15 «O0
YTBEPKICHUU
[lopsinka  opraHu3anMM M OCYIIECTBJICHUST  00pa30oBaTesbHOM
JEATeIbHOCTA TI0 OCHOBHBIM 00111€00pa30BaTENbHBIM MpOrpaMMaM -
o0pa3zoBaTeIbHBIM IPOrpaMMaM Ha4aJIbHOT'O OOIIEro0, OCHOBHOTO 00I1IETO
1 CpeIHETO 00IIero 00pa3oBaHUMY;

» Ilpukazom Munnpocsemennss PO or 05.12.2022 roma Ne 1053 «O
BHeceHUU wu3MeHeHud B [lopsgok opraHu3anuu U OCYUIECTBICHUS
00pa3oBaTeNbLHOM
NeATEeNIbHOCTHU 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM nporpaMmam -
00111e00pa30oBaTeIbHBIM MpOrpaMMaM HavajabHOT'O OOIIETr0, OCHOBHOTO
001IIeTO M CpeaHEro O0IIero 00pa3oBaHUsIY;

» IIpukazom MunuctepctBa npocsemenuss Poccurickonn @enepamnuu ot 16
HosiOpst 2022 roma Ne993  «OO0  yrBepxkaeHuu  denepaabHO
00pa3oBaTeNbLHON MPOrpaMMbl OCHOBHOT'O 0OIIIET0 00Opa30BaHM»;

» IIpukazom Munucrtepctsa [Ipocsemenus Poccuiickont @enepannu ot 30
HOs10pst 2022 roma Ne874 «OO6 ytBepxkaenuu [lopsigka paspaboTku u
yTBepxJeHUs  ¢eaepalbHbIX  OCHOBHBIX  00111€00pa30BaTelIbHBIX
IporpaMm»;

« Ilpuxazom Munnpocsenienust Poccuu ot 21 centsiops 2022 roma Ne858
«O0 yTBepxkaeHuu (peaepasbHOrO MepeyHs y4eOHUKOB, JOMYIIEHHBIX K
UCIONB30BAaHUIO TIPU  pean3alil  UMEIOIIUX  TOCYJapCTBEHHYIO



aKKpeOUTAIMi0 00pa3oBaTeIbHBIX IPOrPaMM  HAdYaJbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO, CpPeHEro OOIIero 0o0pa3oBaHHUS OpraHU3AIUSIMU,

OCYULIECTBIISIIOUIUMU 00pa3oBaTeIbHYIO NeATEeIbHOCTD
U YCTAaHOBJICHUS TPEAEIIBHOTO CpOKa HCHOJIb30BAaHUSA HCKIIOYEHHBIX
Y4EOHUKOBY;

« CaHUTapHO-3MHIEMHOJIOTHYECKUMH TPEOOBAHMSMU K OpraHU3alHH
BOCIIUTaHUSI U OOyYEHHUs, OTIbIXa U O3/J0POBIICHUS JETEH U MOJIOAEKH,
yrBepxkaAcHHbIMU  [loctanoBieHueM  I'yaBHOro  rocygapCTBEHHOIO
caHurapHoro Bpaya P® or
28.09.2020 Ne 28 «O06 ytBepxkaenuu CII 2.4.3648-20»;

» IlocraHoBinenneM ['71aBHOrO TroOCyIapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit ®enepaunn ot 28.01.2021 Ne 2 «OO0 yTBepkaeHUH
canuTtapHeix npaBwil u HopMm CanlluH1.2.3685-21 «I'uruennuyeckue
HOpPMAaTUBBl U TpeOOBaHUS K oOecreueHuto O0e30macHoCTh U (Uju)
0€3BpEIHOCTH JIJIs1 YeIOBeKa (PAaKTOPOB CPeAbl OOUTAHUS;

e OOII OO0 (HOO,COO) MKOY COII Ne 8 c. VY6opka
Uyryesckoro paiiona [IpuMopckoro kpas (yTBep>KIeHa MPUKA30M
Ne 165 A no mxone ot 30.08.2024rona

e Ilporpamma (Bkirouaromias IjaaHbl) Bocnutanus Ha 2024-2025
yueonsiit roqr MKOY COII Ne 8 c. Yoopka UyryeBckoro paifona
[Ipumopckoro kpasi (OIpUHSATO HAa 3aceAaHUM IEIaroru4eckoro
coBera ot 28.08.2024 Nel, yTBepk’IOE€HO MPHUKA30M IO IMIKOJIE OT
30.08.2024rona)

VYueonsiit ran MKOY COII Ne 8 ¢. Yoopka UyryeBckoro
paiiona (yrBepkaeH nprkazom 1o mkoiie oT 30.08.2024 Ne 165-A)

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI HAa YPOBHE CpEIHEr0 OOIIEro
oOpa3zoBaHusl pa3paboTaHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTam
OCBOCHUSI OCHOBHOW 00pa3oBaTeNbHOW Mporpammel, npencraBieHHbix B OI'OC
COO, a Takxe c yuérom (DenepanbHO paboueil mporpaMMbl BOCIHUTAHUS U
KOHIICTIMK TpenojaBaHus yueOHoro mnpeaMera «®Duszuka» B 00pa3oBaTeNbHBIX
OpraHU3aIuaXx Pocculickon Oenepanuu, peaIN3yIOLINX OCHOBHEIE
o0Opa3oBaTeabHbIE POrPAMMBI.

Cognepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (OpMUPOBaHUE
€CTEeCTBEHHO-HAYUHOM KapTUHBI Mupa oOy4datouxcs 10—11 kinaccoB npu oOydeHuun
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJX0/A.
[Iporpamma no pusuke coorBetcTByeT TpeboBanussM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, TIPEAMETHBIM U METaNpPEIMETHBIM pe3yJbTaTaM OOy4YEeHUSs, a TaKXKe
YUYUTBHIBAET HEOOXOIMMOCTh pealu3ali MEXMNPEIMETHBIX CBsi3ed (Qu3uku ¢
€CTEeCTBEHHO-HAYUHBIMU YYEOHBIMU NpeaMeTamMu. B Hell onpeensitoTcs OCHOBHBIE
LN U3y4eHUs! (PU3UKHU Ha yPOBHE CpeHEro 0011ero o0pa3oBaHus, MIaHUPYEMbIE



pe3yabTaThl  OCBOCHHMS Kypca (U3UKH: JUYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHbie (Ha 6a30BOM YpPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAECT:

e TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3yJIbTaThl 110 rojiaM 00yUYEHUS;

e cojiepxaHue yuyeOHoro npeamera « Gu3mnkay mno rojiaMm oOydeHusl.

®dusnka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOABI, BBICTyNas B
KauyecTBe y4eOHOro MmpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIA BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatoiem Mupe. llIkonbHbIN Kype GU3UKH — CUCTEMOOOPA3YIOLTUI
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3UUYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHWH, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznueckoit reorpadueit u actpoHomueil. Hcmonp3oBaHME U aKTUBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUW  OMNpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKHU, TPAHCTIOPTA, OCBOEHUSI KOCMOCA,
MOJYyYEHUsI HOBBIX MAaTEpHalOB C 3aJaHHBIMU CBOMCTBaAaMU W Apyrux. M3yueHue
(GbU3UKH BHOCUT OCHOBHOM BKJIaJl B POPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI
MHpa OOydYaromuxcs, B (QOPMHPOBAHHE YMEHHM MPUMEHSITh HAYYHBIH METOJ
MMO3HAHUS TIPU BHITTOJIHEHUU UMH YUEOHBIX HCCIIET0OBaHUM.

B ocHOBY Kypca ¢pu3uku A ypOBHSI CpeIHEro 00111eT0 00pa30BaHMs MOJI0KEH
pAn UAEH, KOTOPhIE MOXKHO PacCMaTPUBAaTh KaK MPUHLUIIBI €70 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypcC SBISIETCS JIOTUYECKHU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepHuai U3 BCeX pa3feioB (GU3UKH, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOMU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEH MaTepuanl Kypca (Qu3uku
o0benuHEH BOKpPYr (Qusnueckux Teopuil. Beaymwmm B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pHUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. BEE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHANIa (PU3UYECKONM HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUS
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMHU.

Hoes npuxnaonoii nanpaenennocmu. Kypce pusnku npeamnonaraet 3HaKkOMCTBO
C IIHPOKUM KPYTOM TE€XHUUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUU M3YUECHHBIX
TEOPUH U 3aKOHOB.

Hoess skonocuzayuu peanusyercs TMOCPEICTBOM BBEJCHHS DJIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HSKOJOTMYECKUM MPoOJeMaM  COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJIOTMH, a TakXke O0CYyXKIACHUs
po0JieM palMoOHAILHOTO NPUPOAONIOIb30BAHMS M IKOJIOTHYECKONU 0€30MacHOCTH.



Crep:KHEBBIMHM 3JIEMEHTAMH Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOILEero
oOpaszoBaHus sBIAOTCSA (u3myeckue Tteopuu (popMHupoBaHHE MPECTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHLIUIIOB B COBPEMEHHBIX IIPE/ICTABICHUSX O PUPOJE, FPAHULIAX TPUMEHUMOCTH
TEOPUH, ISl ONIUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUI U MPOLIECCOB).

CHCTEMHO-/1eSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU pean3yeTcs Mpexae
BCEro 3a CYET OpraHu3alyy 3KCHEPUMEHTATbHOU AESTENBHOCTH O0YYarOIIHUXCA.
J1i1st 6a30BOr0 ypoBHS Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke oObEIWHEHBI B OOIIMKA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PadoT.
Boienenre B yKa3aHHOM TNiepedHe J1a00paTopHbIX padOT, MPOBOAMMBIX IS
KOHTPOJISl U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOro Ipolecca
UCXOJs U3 OCOOEHHOCTEW IJIaHMPOBaHUS W OCHalleHus kaOuHera ¢usuku. [lpu
3TOM O0O€crneunBaeTcs OBJaJACHUE OOYYaloMMUCA YMEHUSMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHMs, HMCCIEJOBaHUS 3aBUCHUMOCTEH (PU3MYECKHX BEIUYUH U
MIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENSETCs PEIICHNI0 pAaCYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 paCYETHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3aa4U C SIBHO 3aJaHHOM
(¢u3nYecKOol MOJENbI0, MO3BOJISIIONIME MPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfesa Kypca, TaK U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/laHUs HA
OOBSICHEHHE MPOTEKaHUsI (PU3MYECKHX SIBJICHUH W TMPOLECCOB B OKpYKAIOIIEH
KU3HHU, TpeOyronue BbIOOpa (u3nueckoil Monenu sl CUTyallMd TMPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimMu @PI'OC COO k maTepHanbHO-TEXHUYECKOMY
obOecrnieueHUI0 yuyeOHOro mpolecca 0a3oBbI YpOBEHb Kypca (PU3UKU Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsA JOJDKEH M3ydaTbCsid B YCIOBHUSX IMPEAMETHOIO
kaOuHeTa (PU3MKM WIA B YCIOBUSAX HHTETPHUPOBAHHOTO KaOHMHETa NpEeIMETOB
€CTECTBEHHO-Hay4YHOro 1ukia. B xkabuHeTe (QpU3MKH AOKHO OBITH HEOOXOAUMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MporpamMme Mo
($ur3MKe YUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIMOHHOE 000PYI0OBaHUE.

JleMoHcTpanuoHHOe 00OpynoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHLMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  O0ECHEYMBAET IOCTAHOBKY
NEPEUHCIIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBbIX JAEMOHCTpalUuid s
UCCJEJOBAHMUS  W3Y4YaeMbIX  SIBIEHMH UM  MPOLECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUII.

JlabopaTtopHoe 000pyJOBaHUE ISl YUYEHMUECKUX TMPAKTUYECKUX pPadboT
(bopmupyeTcsi B BUAE TEMAaTUUYECKUX KOMIUIEKTOB M O0O€CIEUMBAETCS B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsa. TeMaTudeckue KOMILIEKThI



1a00paTopHOTO OOOPYJIOBAHMS JIOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BHE IU(PPOBHIX Ja00paTOPHiA.

OCHOBHBIMH 1IEJISIMU U3YUYeHUs HU3UKH B 00111€M 00pa30BaHUU SIBIISIOTCS:

dbopMupoBaHUE WHTEpPECA W CTPEMIICHHSI OOYUYaIOIMUXCS K HAyIHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHC WX HHTEIUICKTyIbHBIX W TBOPYECKUX
cHocoOHOCTEMH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJIEI0BATEILCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMuEpOBaHUE HAYTHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yUYeHHUSI OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3HKHU;

dbopMHupoBaHWE YMEHHH OOBSICHATH SBJICHUS C  HCIIOJIH30BAaHUEM
(bU3UYeCKNX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUA O POMU (U3UKU ISl Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHnne ATUX Ieliell oOecreunBaeTcs PElIeHueM CISAYIOMNUX 3aaad B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeJIHETO 00111ero 00pa3oBaHus:

MpuoOpeTeHNE CUCTEMbI 3HaHUM 00 001X PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSIX, BKJIKOYAash MEXaHUKY, MOJIEKYJIApHYIO (U3BHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKHY;
dbopmMupoBaHUEe YMEHHMM NOPUMEHSATh TEOPETUUECKUE 3HAHUSA IS
OoObsSICHEHUS (PUBUYECKUX SBJICHHM B TMPUPOJE U I TNPUHITHUS
MPAKTUYECKUX PELIEHUU B IOBCEIHEBHOU KU3HU,

OCBOEHHUE CIIOCOOOB PpEIICHUS pa3IMYHbIX 3ajad C $BHO 3aJaHHOMU
¢buznyeckor MOJENbI0, 3aJad, IOJpPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJENH, aICKBATHOU YCIOBUSIM 3a]1a4H;
MOHUMaHHE (PU3UYECKUX OCHOB M MPHUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO
cpeay;,

OBJIQJICHHE METOJAMH CaMOCTOATEIBHOIO IUIAHUPOBAHUS W IMPOBEACHUS
(U3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W UHTEpHpeTanuu uH(opMaiuuy,
OIPEEIIEHUs] JOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3/IaHUE YCIIOBHM JJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM JIEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obpazoBanusa orBoautcs 136 gacos: B 10 kiacce — 68 gacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemerii B mporpamMme 1o GU3UKE TepedeHb J1abopaToOpHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHIOBAHHBIM, YYHTENb JEaeT BHIOOP



MPOBENCHUS JTA0OPATOPHBIX pPabdOT ¥ OMBITOB € YYETOM WHAMBHUIYaTbHBIX
0COOEHHOCTEH 00y4JaronuXcs.



COIAEPXAHUE OBYUEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o mpuponae. HayuHble MeTOIbl NMO3HAHUA OKPYKAIOLIETO
Mupa. Ponb 3xcniepuMenTa U TEOpUH B IPOLIECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (QuU3MUECKUX SIBICHUW M mporeccoB. HaydHbie TUMOTE3HI.
®u3nuecKkue 3aKOHbl U TEOpUHU. ['paHUIIbl TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IprHUIMDI COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAYUYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOEH.

Jlemoncmpayuu

AHasioroBeie ¥ IU(POBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemetienre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOUYKHM, UX MPOEKIMU Ha OCHU CHUCTEMBI KOOPIUHAT.
Ci10’)keHHne epeMENICHHIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpPsSIMOJUHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U [EepeMelieHus
MaTepUuaibHONW TOYKU OT BPEMEHH.

CBobOoHOE TIasieHne. Y CKOpeHrne CBOOOHOTO MaeHUS.

KpuBonuneitnoe neuxxenue. [[BuxkeHre MaTepuaibHOM TOUKHU MO OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJOBasi CKOPOCTb, JUHEUHAA CKOPOCTb.
[lepuona u yactora obpaiieHus. LlenrpocTpeMutensHoe yCKOPEHUE.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIAOMETD,
JBUKEHHME CHAPSIO0B, IICMTHBIEC U PEMEHHBIE MTepeayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JBYDKCHUS.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOntonenne nBukeHHs] Tena, OpOIIEHHOTO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaIeHMUS.

HanpaneHnne cKopocTH npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHUS C LIEJBIO OMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXAY NyTAMH, MNPOUICHHBIMU TEIOM 32
MOCJICIOBATENIbHBIE PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKECHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yuyenune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus Tena, OpoIIeHHOTrO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenbHOCTM  ['amunes.  llepBeii  3axkoH  HproToHa.
NuepunanpHble CUCTEMBI OTCYETA.

Macca rena. Cuna. [IpuHiun cynepno3uimu cui. Bropoi 3akon HeroToHna s
MaTepualibHOU TOUKHU. Tperuid 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3akoH BcemupHoro Ttiarorenus. Cuima Tsoxectn. llepBas Kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibkeHus, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTHU WU rase.

[locTynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CWJIbI OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME MHEPLIHM.

CpaBHEHME MacC B3aMMOJAECUCTBYIOINX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

Ciio)keHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT e OpMallvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHUS.

YcnoBus paBHOBECUS TBEPAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3nHOBOM 00pa3iie, OT ux JaehopMaIuu.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAIICHUS.

Tema 3. 3aKonvl cOXpanHeHus 6 MexaHuKe

NMnynbe MatepuanbHOM TOUYKM (Tea), CHUCTEMbl MaTe€pUaNbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE HMIIYJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOEC nBUXKEHUE.

Pa6ora cuiabl. MOIITHOCTH CHUTHI.

Kunernueckas sHeprus MatepuaibHOW TOoukd. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUU.

[ToreHumnanbpHas SHEPIHUs. [ToreHumanbpHas SHEPTUs YIIPYyTO
nedopMupoBaHHOM NpYkUHBL. [loTeHIIMaNbHAs YHEPTUs TeNla BOJIU3U MOBEPXHOCTH
3emun.

[ToreHumnanbHbBIE u HENOTCHIMAJIbHBIC CHUJIBL. CBs3b paboTHI
HEMOTEHIIUAJIBHBIX CUJI C U3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJI. 3aKOH
COXPaHECHUSI MEXaHUYECKOM SHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHHuecKkne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, TBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKECHUE.

[lepexo MOTEHIMAIBLHON SHEPTUN B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCONIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cB3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW SHEePryu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyJisipaast Gu3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. duddysus. Xapaktep IBHXKEHUS U
B3aUMOJICMCTBYs YaCTULl BewlecTsa. MOJEnu CTpOeHUs Ta30B, KUJIKOCTEN U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelield. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemiectBa. [loctositnaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcns.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HJACAIbHOTO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa
CpeHEel KWHETUYECKON SHEpruu TEIIOBOro JBIKeHMs uactul] rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHMEe MenneneeBa—Knamneipona.
3akon JlanbToHa. M3omponiecchl B UacalbHOM ra3e ¢ MOCTOSSHHBIM KOJTUYECTBOM
BellecTBa. ['paduueckoe MpeACTaBICHUE U3OIMPOIECCOB: M30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME MCKPETHOE CTPOCHHE BellecTBa, QoTorpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnbrTel 10 T Py3Un KUKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens omnbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYyIlIECTBOBaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WILTIOCTPUPYIOIIAs TPUPOTY AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WITIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UJCATBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JJABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuku

TepmoanHamuueckasi cucremMa. BHyTpeHHsIE SHeprusi TEpMOAMHAMUYECKOU
CUCTEMBbI U criocoObl e€ u3MeHenusi. KonuuectBo TeraoThl U padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a.  Buasl  Teruionepenayu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmnOTh npu TeIionepeaaye.

[lonsiTue 00 amuabatHOM mponecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJMHAMHUKUA K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHaMuki. HeoOpaTuMoCTh MPOIIECCOB B IIPHUPOJIE.

TennoBeie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUA ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanuss HSHEPruM B TEIUJIOBBIX MamuHax. KoaddumueHt moae3Horo
nercTBus TeroBor MamumHbl. [ukn KapHo m ero ko3puUIHMEHT MOJIE3HOTO
JNEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TETIOIHEPTrETUKH.



TexHuueckne yYCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW J3HEPruMl Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIruM (TeMIIepaTyphbl) Teaa Ipu TeIlonepeaaye.

OmnbIT 110 a11abaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsl BHYTPEHHETO CTOpaHusl, pEaKTUBHOTO
JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mmepenne yaenpHON TEIUIOEMKOCTH.

Tema 3. Aepecamuvie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcalus. Vcrnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3AyXa. HacelmeHHpll nap. YaeinbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tesa. AHHU3OTPOIUS CBOIMCTB
kpuctawioB. JKuakue kpuctamuibl. CoBpeMeHHble MaTepuanbl. [lnaBneHune u
KpUcTaJIu3anus. Y ienpHas TerioTa rmiasienus. Cyoaumanus.

VYpaBHeHHE TENI0BOro OagaHca.

TexHuueckne yCTpOMCTBA W TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU MOJYYEHHUS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPUATIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX TaPOB.

Kurnienune npy noHM>XKEHHOM J1aBIICHUMU.

Crioco0Obl M3MEPEHUS BIAKHOCTH.

HaOntonenue HarpeBaHus U IJIaBJIICHUS KPUCTAIITIMYECKOTO BEIECTBA.

JlemoHCTpanus KpUCcTajuioB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HN3mepenne OTHOCUTENIBHON BIAXKHOCTH BO3AyXa.

Paznen 4. JdiekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DJeKTpur3anus Te. DNEKTPUIECKUM 3apsa. JBa Buaa 3JEKTPUUIECKUX 3apsa0B.
[IpoBOIHMKH,  [OWAJIEKTPUKA W TMOJAYNPOBOAHUKU. 3AaKOH  COXPaHEHUSA
AJIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. To4edyHbIN SIEKTPUUYECKUAN 3apsi.
Onektpuueckoe mnosie. Hanpsxk€HHOCTh  3nekTpuueckoro mnosg. [IpuHuun



CYNEPIIO3ULUH BJIEKTPUUYECKUX TMOJIeH. JIMHMM HaNpssKEHHOCTH 3JEKTPUUYECKOTO
TOJIAL.

Pabora cun anekTpoctarndeckoro moss. [Torenmnuan. Pa3HOCTh MOTEHITUAIOB.
[IpOBOJHMKM M AUABIEKTPUKH B 3JIEKTPOCTATUYECKOM moJie. Juanexrpuueckas
MPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHneHcatop. D1eKTpOEMKOCTh INIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHnuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHUE AJIEKTPONpPHOOpPOB,
KOHIEHCATOP, KONMMPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIIUIT JEUCTBHS AIEKTPOMETPA.

B3auMopelicTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYILIECTBOBAHUA DSJIEKTPUYECKOTO TOKA.
Uctounnku Toka. Cuia Toka. [IocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydyacTKa LENu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIBHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora oanexkTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABIKYILAS CHJIA U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHKA TOKA.
3akon Oma 11t HOJIHOM (3aMKHYTO#) a5ekTpudeckoi nenu. KopoTkoe 3aMblikaHue.

OJIEKTpOHHAsT  MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas " MIPUMECHAas MPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dICKTPOJIUTOB.
DIIEKTPONUTUYECKAS TUCCOLUALMSA. DIEKTPOIIN3.



DNIeKTpUYeCcKuil TOK B Tazax. CamMOCTOSITENbHBIA W HECAMOCTOSTEIIbHBIN
paspsa. Momuus. [1na3ma.

TexHuuecknue yCTpOMCTBA MW NPAKTUYECKOE TMPHUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHATrPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIU U0,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYTPOBOIHUKOBBIN MO/, TabBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIWHAPUYECKUX HPOBOAHUKOB OT JJIMHBI,
IJIOIIAY MOMEPEYHOr0 CEUYCHUSI U MaTepuralia.

CwmenanHoe COeIMHEHUE MMPOBOTHUKOB.

[Ipsamoe wu3MepeHue SIEeKTPOABMKYIIEW cuibl. KopoTkoe 3aMblKaHHE
rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTb COITPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydenne cMemanHoro COeIMHEHNS PESUCTOPOB.

N3Mepenne 37eKTpOABMXKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUSL.

Hab6mronenne snexkrpomunsa.

MesknpeaMeTHbIE CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€H C KypcamMu MaTE€MAaTHKH,
OMOJIOrU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIA (hakT, rumnoresa, (uanyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOII0/ICHHE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peumieHue CHUCTEMbl YypaBHEHWH, JuHEHHas (yHKUHUA,
napaboiia, runepoosua, ux rpad@uKkd U CBOWCTBA, TPUTOHOMETpHUUECKUE (YHKIIUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUJbI TEIUIONEpEIaud, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, ) KUJKOCTEH U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJEKTPOJMTHYECKAs  JTHCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3]lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUN C HMCIOIB30BAHUEM MEXaHU3MOB,
YYET TpEHHS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JpYyrue), ABUTaTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEpHUAIOB, B TOM YHCJIE HAHOMAaTEPHUANIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE >3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIC puoOOpHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Paznen 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHans UHOYKUUA

[TocTosiHHBIC MarHuThI. B3anMoaeCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTHoe
nosne. Bektop marautHoW uHAYKUMU. [I[puHIKN Cynepno3uiuu MarHUTHBIX MOJIEH.
JluHuM MarHuTHOM WHAYKUWU. KapTuHa JHMHUNA MarHUTHOM WHIYKUUU IMOJIA
MOCTOSIHHBIX MarHuTOB.

MarautHoe T1IOJ€ TPOBOAHHMKA C TOKOM. KapThHa IHMHUNA WHIYKIHAH
MAarHUTHOTO TMOJISl JJIMHHOTO MPSIMOTrO0 MPOBOJHHUKA M 3aMKHYTOTI'O KOJBLIEBOTO
MPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTBre NpoOBOAHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HaIIPpaBJICHHUE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaBJICHUE. J[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJTHOPOJHOM MarHuTHOM noJjie. Pa6ota cuibl Jlopenna.

SlBieHnEe ANEKTPOMArHUTHOM MHAYKIUU. [lOTOK BEKTOpa MarHUTHOMN
WHAYKUUWA. OJEKTPOABHXKYILAS CWia HHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snexkrpuueckoe moie. OIEKTPOABMKYIIAs CHIA HHAYKIHA B
MPOBOJHUKE, IBUAKYIIEMCS MTOCTYIATEILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[Tpasuiio Jlenua.

NHnykTUBHOCTh. SIBJIE€HHE CaMOMHAYKUWH. OJICKTPOABIKYIAS  CHIA
CaMOMHIYKIIH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKUA C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: MOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO Ty4YKa MArHUTHBIM TTOJIEM.

JIvHAM MHOYKIIMA MarHUTHOTO TOJISL.

BzaumonenictBre AByX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cunbl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHAYKIUH.

[Tpasuiio Jlenua.

3aBHUCUMOCTD JJIEKTPOABHKYIIEH CHJIBI MHAYKIUHA OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3yyeHne MarHuTHOTO IOJIS KaTYIIKHA C TOKOM.

HccnenoBanue n1encTBUs NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Pa3znea S. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1eOAHUA

KonebarenbHas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
Mapmonunueckue konebanus. Ilepuon, yactora, amruntyga U (aza KojaeOaHUU.
[IpyxuHHBIM MasgTHUK. MaTreMaTUUYECKUNM MAasTHUK. Y PAaBHEHHE TaPMOHUYECKUX
koneOanuii. [IpeBpailieHre HEPruu Mpy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaqbHOM KoJIeOAaTeTbHOM KOHTYpe. AHANIOTUs MEXAYy MEXaHUYECKUMHU U
AJeKTpOMarHuTHeIMU Konebanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUH B UJEATHLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KojeOaHUsX. BbIHYX/I€eHHbIE MEXaHUYECKUE
KoneOanus. Pezonanc. BeiHyX/1I€HHbIEC 3JIEKTPOMAarHUTHBIE KOJIEOAHUS.

ITepemennblii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBO, nepeaadya U NOTpeOICHUE FIEKTPUUECKOM
SHEpPruu. JKOJOTMYECKHUE PUCKH NPHU MPOU3BOACTBE ANEKTpo’Heprun. Kynerypa
WCIOJIb30BAHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: SICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTenbHOW CHCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4YeCKUN MasTHUK).



HaOnronenue 3atyxaromux KoiaeOaHu.

HccnenoBanre CBOWCTB BBIHYXJICHHBIX KOJIEOaHU.

Hab6mronenne pesonanca.

CBOOOJHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMmbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu MNOCHENOBATENBHOM COEOUHEHUU PE3UCTOPA, KATYIIKH
VWHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopnenp TUHUM DIIEKTPOIIEPENAYUH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanre 3aBUCHMOCTH MEPUOJA MaJlbIX KOjeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTH U MAacCChI Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKA B LEMH U3 MTOCIE0BATEILHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60JIHbL

Mexanuyeckue BOJIHBI, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpoCTpaHeHus W JJuMHAa BOJHBL llomepeuHble W OpPOJOJIBHBIE BOJHBI.
Nutepdepenius u nudpaxinus MexaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Bricota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITYYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauus BektopoB E, B, V B anekTtpomarnutHoil BoiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpeOMJICHUE, MoJisipu3anus, qudpaxkuus,
unrepdepeniysi. CKOpoCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIxkana 3MEKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNEeBUACHUS. Paanonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3ByKOBas [IMArHOCTUKAa B TEXHUKE W MEAULHMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE ONEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobromeecs Teno kak HICTOYHHK 3BYKa.

HaOntonenue oTpa)xeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.

HaOnronenne nuatepdepeHnu u TuPpakiu MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJO0H U
4acTOTOM KoJieOaHUH.



HccnenoBanne CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPEJTIOMIICHHE,
nosisipu3anusi, Audpakius, uaTephepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMOIMHENHOE pPacIpOCTPAaHEHHE CBETa B
oxgHopoaHou cpene. JIyd ceera. ToyeuHbI UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHUsi cBeTa. [locTpoeHue nM300pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI MIPETOMIICHHS cBeTa. AOCOIMIOTHBIN TTOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee otpaxenue. lIpenenbHbI yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. ClioxHBbIN cocTaB 6eioro ceera. LIBer.

Colwuparoiiiue u paccerBaroine JUH3bI. ToHKast TuH3a. DOKYCHOE PACcCTOsTHUE
U ONTUYECKAas cujia TOHKOW NuH3bL. [locTpoeHne n3o0pakeHuil B coOMparomux u
paccenBaronX JUH3ax. POpMyJia TOHKOM JIUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30U.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmoOIEHUST MAaKCUMyMOB M MHUHUMYMOB B HHTEp(PEpPEHIIMOHHOU
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YclIOBUE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMMyMOB IIpU MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(PpaKIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpOHMCTBA M MNPAKTHUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
¢dboToanmnapaT, NPOCKIMOHHBIA ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(pakMOHHAs peiéTKa, IOJISPOUSI.

Jlemoncmpayuu

[IpssmMonHEHOE pPACIPOCTPAHEHUE, OTPAXKEHHE U TMPEIOMIICHHE CBETa.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanue cBONCTB U300paKeHUM B JIMH3AX.

Mopnenu MUKPOCKOIa, TEJIECKOA.

Hab6mronenne nnrepdepeHnu ceTa.

Hab6monenne qudpakimm cBeTa.

Habmronenne gucnepcuu cBeTa.

[Tonydyenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[TonyueHue cnexkTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenne monsipusaiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mepenne mokazarens NpeoMIICHHS CTEKJIA.



UccnenoBanue cBONCTB U300pakeHUM B JIMH3AX.
Habmronenne aucnepcuu cBeTa.

Pa3nen 6. OCHOBBI ClIeUAIBLHOM TEOPUH OTHOCUTEJIbHOCTH
['pannLbI TPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTynaTel criermanbHOM
TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MNPUHIAN OTHOCUTEIIBHOCTH DWHIITEHHA.

OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUIAHEL.

DHEPrusi U UMIYJIbC PEASITUBUCTCKON YaCTHUIIBI.

CBsA3bp MACCHI C YHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKON YaCTHUILIbL. DHEPIrus
MOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. @opmyna [lnanka cBs3u s3HEepruu PoToHa ¢ €r0 YaCTOTOU. DHeprus
U UMITyJIbC (POTOHA.

OTtkpeiTue u uccienaoBanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3akoHbBI
dborordpdexra. YpaBHenue JiiniureitHa ans dortoddpdexra. «KpacHas rpanuiia»
dhororddexra.

Hasnenue ceeta. OnwiThl 1. H. JleGenena.

XUMHUYECKOE JIENCTBUE CBETA.

TexHuyeckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTonaTuuk, coNHeUHas 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha YCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3aKkoHOB BHENIHETO GoTodeKTa.

Cseronguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopnaa mo paccessHHIO o -4acTHII.
[Imanerapnas moxpens aroma. Iloctymarer bopa. M3nydenune wu mnoriouieHue
(OTOHOB TMpU TEpexojie aToMa C OJHOTO YPOBHS PHEPrud Ha JApyrou. Bumbl
criekTpoB. CIIEKTp YpPOBHEN HEPTrUU aTOMa BOJAOPOA.

BonnoBsie cBolicTBa yactull. Bonnsl e bpoitnsa. KopmyckynsipHO-BOIHOBOM
Tyaau3M.

CHoHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HaOnronenue nMHe4aToro cuekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JTOKAa3bIBAIOIIME CIOXKHOCTh CTpOe€HUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITHl Pezepdopaa no onpeaeneHuio coctaBa paJuo0akKTHBHOTO
m3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusiHue
PaIHOAKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DNEKTPOHHBIN HM MO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIy4YeHUE. 3aKOH PaJMOAKTUBHOIO pacmnajia.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHble cuibl. JlepekT Macchl siapa.

Snepnblie peakuuu. /lenenue u CUHTE3 AEp.

Snepupiii peaktop. Tepmosimepublii cuHTe3. [IpoGiaeMbl W TMEPCHEKTHUBHI
SAJIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOJIIOAEHUSI U PETUCTPAIIUU IIEMEHTAPHBIX YACTHII.

dyHnpameHTanbHble B3auMoeicTBUs. EAUHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHUYecKne yCTpOUWCTBA U MPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, aToMmHas 0oMoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOLINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. JiieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Dtansl pa3BUTHS aCTpOHOMUU. [IpUKIIanHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3mHoro Heba. Co3Besnmsi, sSpKHE 3BE3NBI, IJIAHETHI, WX BUINMOE
JBHKCHUE.

CosHeuHas cucTema.

Connue. ConHeuHas akTHBHOCTh. Mcrounuk sHeprum ConHia W 3BE3N.
3BE31bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamMma «CHEKTpajbHbIA KJIacC —
CBETUMOCTb». 3BE3Abl TJIABHOW IOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOM MOCIJIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXACHUU U 3BoJtonuu CoJiHIa 1
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenme u nBmxenue CosHIA B
lNamaktuke. Tunsl ranaktuk. Pagunoranaktuky v kBasapbl. YEpHbIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pasberanue rajakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe usinyueHue.

Macmtabnas ctpykrypa Beenennoi. Meraranaktuka.

Hepeménubie mpo61eMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnronenusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHU I ISl ONPEICIICHUS TTOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE C0O3Be311s1 CEBEPHOTO MOJIYIIAPUS U APKUE 3BE3/BI.

Hab6mronenus B teneckon Jlynsl, minanet, Mueunoro Ilytu.

O0o01manee NOBTOpPeHHe

Ponpr ¢u3ukm u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COIMAIBLHOM U ATUYECKOU cepax AesaTeIbHOCTU YeIOBEKA, POJIb U MECTO (PUUKHU U
aACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MUpPA, pOJIb (PU3MUECKON TEOpUU B
(bopMHpOBaHUU MPEACTABICHUHN O (PU3UUECKON KapTUHE MHpA, MECTO (PU3NUYECKOI
KapTUHBl MHUpa B OOIIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTaBIECHUMN O IIPUPOJIE.

MesknpeaMeTHbIEe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCylIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMu MaTEeMAaTHKH,
OMOJIOru, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, rumnoresa, (unyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0/ICHHE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelieHHE CHCTEMBl YPAaBHEHHH, TPUTOHOMETPUUYECKHUE
(yHKIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl U MX MPOEKUMH HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC 3JIEMEHTapHbIX (YHKIMH, NPU3HAKK TOAO0OUS TPEYTOJIbLHUKOB,
onpeiesieHne MIOAau MIOCKUX GUryp u oobEéMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOM MpUpOJZE, KojieOaTelbHbIE
JIBUKECHUS B )KUBOU MPUPOJE, ONITUYECKUE SBJICHUS B JKUBOW IPUPOJIE, IEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl 00Pa30BaHUsI KPUCTALTMYECKONU PEIIETKH, CIEKTPATIbHBIN aHAIU3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX — PY/I,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUM.

Texnonocusa: IJHWHWUMA DIEKTPOIEpENad, TEHEPATOp IEPEMEHHOr0 TOKa,
3JIEKTPOJBUTATENb, WHAYKUHOHHAs I€Yb, paaap, PaaAUONPUEMHUK, TEIEBU30D,
anteHHa, teiaedon, CBY-medyb, MpPOEKIIMOHHBIM amnmapaTt, BOJOKOHHAas OITHKA,
coJiIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA NPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpenmera «Duzuka» Ha ypoBHE CpeaHEro OOIIEero
oOpazoBaHus (6a30BbIii YPOBEHB) JOJKHO OOECHEUHUTHh JIOCTUXKEHHUE CIETYIOIIUX
JUYHOCTHBIX, METAINPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yIbTAThl OCBOCHUSI yueOHOro npeaMera « Ou3nKay JOJKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEM TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, pacUIUpPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOLECCE PEATU3aLUM OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOM JIEATEIILHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOT0 OOIIECTBA;

MPUHATHE  TPAJULIHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTH BECTH COBMECTHYIO JESATEIIbBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
oO111ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3allliy;

YMEHHE B3aUMOJEUCTBOBATH C COMAIBHBIMU HHCTUTYTAMU B COOTBETCTBUH C
ux QYHKIUSIMUA U HA3HAUYCHHUEM;

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUMOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNCKOM TPaXKIaHCKOM MICHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
poccHCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM 4YHUCIIE B
JESITEIIbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

4) 3¢TeTU4eCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOUYAsl 3CTETUKY HayYHOT'O TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:



HWHTEpeC K pa3audHbiM cdepam mpodheCCHOHATBHON AEATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOI U TEXHUKOW, YMEHHUE COBEPILIaTh OCO3ZHAHHBIN BHIOOD
Oynyuiei mpodeccun U pea30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(hU3HUKY Ha TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYIbTYpbl, OCO3HAHHE TJIO0ATHLHOIO
XapakTepa IKOJOTHIECKUX TpodIieMm;

IJITAHUPOBAHUE U OCYLIECTBIIEHUE IEHUCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAaHUSA LEJIEH YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

pacliMpeHue OmbITa ACATCIPHOCTH JKOJOTHYECKOM HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JIeSITeNbHOCTH, TOTOBHOCTH B Mpoliecce
M3YyUYeHUs PUBHKU OCYIIECTBIISITH IPOCKTHYIO U UCCIIEI0OBATENBCKYIO AESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBepPCAJbHbIE YUeOHbIe NeicTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (DOPMYNHPOBATH W aKTyaJH3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEeNEeNsATh LETN NeATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JTOCTU)KCHUS;
BBISIBIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHMS B  PaccMaTpUBAEMBIX
bu3nyecKuX SABICHUSX;
pa3palaTeiBaTh IUIAH pEIIeHUs MPOOJIEMBbI C y4ETOM aHalu3a MMEIOIINXCS
MaTepualbHBIX U HEMATepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B ACSITEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OIICHUBATh PUCKHU TOCIEACTBUN e TEIbHOCTH;
KOOPAMHHUPOBATH U BHIMOIHITH PaOOTy B YCIOBHUIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEATHBHOE MBINIJICHUE MTPH PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBarelbcKue AeicTBUS:
BJIa/IeTh HAy4YHON TEPMHMHOJIOTHEH, KIIOUEBBIMU TMOHATHSIMH W METOJaMHU
(bu3HYECKON HAyKU;



BIIaJIETh HAaBbIKAMH YUEOHO-HCCIIEIOBATENLCKON U MPOEKTHOU JEATEIIbHOCTH
B 00nactu (pu3uKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TMOUCKY
METOJIOB pellieHusl 3ajay (U3UYECKOro COACPKAHUS, MPUMEHEHUIO Pa3TUUYHBIX
METOJIOB MTO3HAHMS;

BIIQJIETh BUJIAMHU JICSITEIBHOCTU TIO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTallid, NpeoOpa3oBaHUIO M MPUMEHEHUIO B PA3IUYHBIX Y4eOHBIX
CUTYyalusX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIC CBS3M U aKTyaJlU3UupoOBaTh 3ajauy,
BBIJIBUTATh TUINOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIs I0Ka3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJTU3UPOBATh IMOJYUYECHHbIE B XOJE€ pELICHUs 3aJaud Pe3yiabTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEeNIbHOCTH, B TOM YUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsSM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTb TMEpPEHOCUTh 3HaHUs 1o (QU3MKe B MPAKTUUYECKYIO 00JacTh
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJIEH, MPE/IJIaraTh OPUTUHAIIBHBIC MOIX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ undpopmaunmeii:

BIIaJIETh HaBBIKAMU MOJYy4YeHHS] MH(MOpMaUK (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATh IOUCK, aHAIU3,
CUCTEMATH3alUI0 W HHTEpIpEeTaluio HMH(OpMaluu pa3iudHbIX BHAOB U (HoOpM
MpeCTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIUY;

UCIIONBb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AI[MOHHBIX
3a7a4 ¢ COOTI0OICHUEM TPEOOBAHMIT SPrOHOMUKHU, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHts, MPaBOBbIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJICpXKAaHMS B Pa3NUyHbIX (Qopmarax ¢
y4€TOM Ha3HayeHus MHGOpPMALUU U 1IEJIEBOM ayJUTOPUM, BEIOUpasi ONTUMAIbHYIO
dbopmy npencTaBiIeHUsI U BU3yalu3alluu.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe 1eCTBHS:
OCYILECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU NESATEIHLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CHUTyallud H  CMST4arth
KOH(JIMKTHI;



Pa3sBEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IIOHUMATh U MCHOJIB30BAaTh NMPEUMYIIECTBA KOMAHIAHOW M MHAMBUILYAIBHOU
paboThI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JAEMCTBHI C y4€TOM OOIIKX
HMHTEPECOB U BO3MOXKHOCTEN KaXK0OT'0 YIE€HA KOJUICKTUBA,

IIPUHUMATh  II€IM  COBMECTHOM  JEATEIBHOCTH, OPraHU30BBIBATH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKECHHUIO: COCTABIISATH IUIAH JCUCTBHUM,
pacupenensaTh poiM ¢ YYETOM MHEHHHM YYaCTHHUKOB, OOCYXZaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJIa ¥ KaXJA0r0 yYaCTHUKA KOMaH/bl B OOUIUI
pE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPHUSM;

[peaaratb HOBBIE IIPOEKTHI, OLEHWBAThL HAEU C IMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAThL IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalLUsX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHNE, OBITh MHULUATHBHBIM.

PeryasitTuBHbIe YyHUBepcabHbIe yUeOHbIE 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIBHYIO JESITEIBHOCTh B 00JIacTH
(GU3UKM W acCTPOHOMUH, BBIABJISTH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuupsTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMUHBIX TPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBaTH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO JPYAUIMA B 00JIacTH
(bU3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHbIH NHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallMsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BIIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedeKCHH  KakK  OCO3HAHUS
COBEpIIAaEMbIX JCHCTBUA UM MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB U
OCHOBAHM;

UCIIOIb30BaTh NMPUEMBI pedIeKCUM JJIsI OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO TMPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHUX TPH aHAIU3€ pPe3yIbTaTOB
TeSTETHHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTAaTK! U JOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTBl APYTHUX TPH aHAIW3€ pPe3yIbTaTOB
TeSTETHHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIMOKH.

B mporiecce 1oCTKeHUSI TUIHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI TT0
dbuzuke g YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00y4YaroIIUXCs
COBEPIICHCTBYETCS HYMOLIMOHAIIBHBIH UHTEIICKT, IpeanoararoInn
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE€, BUACTh HANPaBICHUS Pa3BUTHs COOCTBEHHOW AMOLIMOHAIBHOU C(hephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAaHMS, BKIIOUYAIONIETO0 CAaMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIHOCOOHOCTh QJaNTUPOBATBCA K
OMOIMOHATLHBIM U3MEHECHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHUE K JTOCTIDKCHHIO TETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOS M3 CBOMX
BO3MOKHOCTEN;

OMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JAPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUAIONNX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3pemaTh KOHMOIUKTHI.

NPEJMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kiacce npeMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MeCTO (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HU3YYEHHBIX (U3UYECKUX MOJEINEi:
MaTtepualibHasi TOYKa, HHEpIMalibHasl CUCTeMa O0TCuéTa, aOCOJIFOTHO TBEPJOE TEJIO,
HJICAIBHBIN a3, MOJICJIM CTPOCHUS Ta30B, KUJAKOCTEN M TBEPABIX TEJI, TOUCUHBIN
ANEKTPUUYECKUN 3aps]l IPU pelIeHUU (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISAPHO-KMHETUYECKOW TEOPUHM CTPOCHUs BEIIECTBA U



AJEKTPOJIUHAMUKA: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBU)KEHHUE,
CBOOOJIHOE TAJIEHUE TeJ, JBUKEHHUE MO OKPY>KHOCTHU, MHEPIUs, B3aUMOJICHCTBHUE
ten, aud@ys3us, OPOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIABIX Tell,
U3MEHEeHHEe O0BbEMa Tesl MpU HarpeBaHUU (OXJIAXKIECHHUM), TEIUIOBOE PABHOBECHE,
WClapeHne, KOHJICHCALMs, IUIABJICHUE, KPUCTAUIM3alus, KUIICHUE, BJIAXHOCTb
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MNPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKJY IapaMeTpaMHu COCTOSIHUS Ta3a B M30MPOLECCax, JJIEKTPU3ALUA TE,
B3aUMOJICHICTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCTONb3YysSd (U3UYECKHE BEITUYUHBI:
KOOpJIMHATA, IIyTh, IIEPEMEILICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, Cua,
MMITYJIbC TE€Ja, KHHETUYECKasl dHEPTUsi, MOTCHUMAbHAS YHEPTUsS, MEXaHUYECKas
paboTa, MexaHWYECKass MOIIHOCTh; MPU OMNHCAHWU MPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICT MCHOJIb3YEMbIX BEIUYMH, UX OOO3HAYECHUS W E€IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIUYUHY C APYTUMU
BEJIMYMHAMMU;

ONUCHIBATh H3YYEHHBIC TEIUUIOBBICE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONb3ysd (U3MYECKUE BEJIMYMHBL: JaBJICHUE Tas3a, TemIepaTypa, CpeaHss
KMHETUYECKAs] DHEPrusi XaOTUUYECKOTO JBUKEHHS MOJEKYJ, CPEIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSIS SHEprusi, padbora rasa,
KO3(PPUIMEHT TMOJE3HOr0 JACHCTBUSI TEIUIOBOIO JBUTATeNs; MNpU ONHCAaHUU
MPaBUJIBHO TPaKTOBAaTh (DU3UYECKUM CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o003HaYeHUsI U EIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINUE JITAHHYIO
(bU3UYECKYI0 BETUYUHY C APYTUMU BEJIMUMHAM;

ONMUCHIBATH U3YUYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U 3JIEKTPUUYECKUE
ABJICHUS (TPOLIECCHI), UCTIONB3YSl (DU3NUYECKUE BEITUUYUHBI: JIEKTPUUYECKUM 3apsii,
AJEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJs1, TOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
MpU ONUCAHUM TMPABUIBHO TPAKTOBATH (DU3UYECKUM CMBICH UCIOIb3YEMbIX
BEJIMYMH, MX OO0O3HAUCHUS M EJUHUIIbI; YKa3biBaThb (DOPMYIIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUUMHAMU;

aHAJTU3UPOBATh (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Puznueckue
3aKOHBI U TTPUHIIMIIBL: 3aKOH BCeMUPHOTO TAToTeHus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHECHUS MEXAHUYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
MPUHLMUI CYNEPHO3UIMU CUJ, NPUHIUIT PABHOINPABUS WHEPUHAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, TIa30BBIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBHKEHHUS MOJIEKYJI C
a0OCOJIFOTHOM TeMmepaTypoH, MEepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
AJEKTPUYECKOrO 3apsana, 3akoH Kynona, mpu 3TOM pa3inyarh CIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEUCTBUS MAIIUH, TIPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nuyaTh yCJIOBUS UX 0€30MaCHOIO HUCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIEIOBAaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM, MpU 3TOM
dbopmynnpoBath NpodiemMy/3aiady u TUIOTE3y y4eOHOro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MIPEAJIOAKEHHOTO 000pyA0BaHUS, IPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYILECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPELIHOCTEN U3MEPEHNU;

UCCNIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3WYECKHMMHU  BEJIMYMHAMHU  C
MCIIOJIb30BaHUEM MPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUPOBAThH PE3YIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUMH B BUJIE
Tabaul U rpaduKoB, eJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHMUS;

coOJIro/1aTh MpaBmwia 0€30MacHOro TpyAa MpU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4EOHO-UCCIEIOBATENBLCKONM U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHUS;

pemiath pacu€THBIC 3a7add C SBHO 3aJaHHOM (U3MYECKOW MOIETBIO,
UCIONb3Ys (U3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIu3a YCIOBUSA 3a/1auu
BBIOMpaTh (PU3UYECKYI0 MOJENb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOoUMbIE JJisl €€ pelIeHusi, IPOBOJUTh PACUEThl U OLIEHUBATH PEaIbHOCTH
MOJIYYE€HHOI'0 3HaueHUs (U3NUECKON BETMUUHBIL;

peniaTh KaYeCTBEHHbBIE 3a/1au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKJICHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SBICHUS;

MCIIOIb30BaTh MPU PELICHUH YUE€OHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIITMOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU U MPEJICTABICHUS
y4eOHOM U HAyYHO-MOMYJISIpHOW HH(POPMAILMU, TOJYYEHHOU W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTHYECKH aHATU3UPOBATH MOJy4aeMyto HHpopmMaIuio;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DUZUKOB B
pa3BUTHE HAYKH, O0BICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

HCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM KU3HU JIJIS
oOecrnieueHus: 0€30MacHOCTH MHpU OOpallleHHH C MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 370POBbSI U COOJIOJICHUSI HOPM 3KOJIOTMYECKOI0
MOBEJCHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpyINNe C BHIIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh pabOTy TPYIIbl, palUMOHAIBLHO pacHpeaessiTh O00S3aHHOCTH U
IJIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CHUTYaLUsAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koH1y 00yuenus B 11 kiacce npeamMeTHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUaAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUHM, B NPAKTUYECKOM NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €JUHCTBO
(bur3MYECcKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HU3YYEHHBIX (U3UYECKUX MOJEINEi:
TOYEYHBIN 3JIEKTPUUYECKUH 3apsij, JIyd CBETa, TOUCUHbIM UCTOUYHHUK CBETA, s/IepHAas
MOJIelb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siipa NpHU peuieHud (HU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: JIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKUUWS, JE€UCTBUE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsii, AJEKTPOMArHUTHBIE KoOJIEOaHUS U
BOJIHBI, NPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHUE,
untepdepennus, audpakuus U MOOJApU3alUsi  CBETa, JHUCHEPCUS CBETa,
dbotoanexrpuueckuit 3pdext (potosrddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBECHUE
JMHEWYaToOro CIHEKTpa aroMa BOJIOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHas
PaIHOAKTUBHOCTb;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEMIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTh  Pa3UUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOIECCHI), UCHONB3Ysl (PU3MUECKUE BEIUYUHBI:
DIEKTPUYECKUHN 3apsij, CWJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYIAs CHiIa, padoTa TOKa,
WHIYKIWSg MarHuTHOrO Mojs, cuia Awmmnepa, cuna JlopeHna, MHIYKTHBHOCTD
KaTyIIKHA, SHEPrusl 3JIEKTPUUECKOrO M MAarHUTHOIO MOJICM, MEPUOJ M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3aps] M CWila ToKa B IIpolecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOsSHUE U
ONTHYECKasl CHUJIa JUH3bI, IPU ONUCAHUM NPABUIBHO TPAKTOBATH (HU3NUYECKUMN
CMBICI HCIIOJb3YEMbIX BEJIWYMH, HMX OOO3HAYECHUS U €JAUHUIIbI, YyKa3bIBaTh
(dhopmyJibl, CBSA3BIBAIONINE JAaHHYIO PU3HUECKYIO BEIUYMHY C IPYTUMU BEJIMUUHAMU;

ONUCHIBATH H3YYECHHBIC KBAHTOBBIC SIBIICHUS M TPOLECCHI, HCHOJIb3YS
(¢u3nYecKre BETUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrus U UMITYJIbC (POTOHA, MEPUOJI TOJypaciajia, SHEPIHsl CBI3U



aTOMHBIX SIIEp, MpPU OINKCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICTT
UCIIOIb3YEMbIX BEJIUYUH, MX OOO3HAYEHUS U EUHHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBSA3BIBAIOIINE JaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMHU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKOM BEIMUYNHBI,

aHAJTM3UPOBaTh (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCIONb3ys (Puznueckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH Jkoymsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEHMHOTO0 PacrpOCTpaHEHUsI CBETAa, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe OiHINTeHHa misa doTodddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPaHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOTO 4wMcia, MocTylaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3audaTh CIOBECHYIO (OPMYTUPOBKY
3aKOHA, €r0 MAaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH;

OMpEeNIeNATh HAMIPABIEHUE BEKTOPA UHIYKIIMU MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTH M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajoM,
TOHKOH JIUH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBAaHUI0 (U3UYECKUX SBJICHUU W
MPOILIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath NpodiemMy/3aiady u TUIOTe3y y4eOHOro SKCIIEPUMEHTa, COOUpaTh
YCTAHOBKY M3 MIPEJIOAKEHHOTO 000pyA0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKU ITOIPELIHOCTEN U3MEPEHNU;

HCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKHUX BEJIMUUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN: TpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBATH PE3yJbTaThl
MOJIYYEHHOW 3aBUCHUMOCTH (DM3WYECKUX BEIWYMH B BUJE TaOauI U rpadUKoB,
JienaTh BBIBOJIBI MO pe3yJibTaTaM MCCIEA0BAHNUS;

coOJIo1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4EOHO-UCCIEIOBATEIBLCKON W MPOEKTHOU
JEATEeNIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOTO
000py1OBaHUS;

pemiath pacu€THBIE 3a7add C SBHO 3aJaHHOM (QU3NUECKOW MOETBIO,
UCIONb3Ysl (U3UYECKUE 3aKOHBI U MPUHIIMUIIBI, HA OCHOBE aHaIN3a YCIOBUSA 3a/1auu
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOoUMbIe JJisl €€ pelIeHusi, TPOBOJUTh PAcUYEThl U OLICHUBATH PEATHLHOCTD
MOJIYYEHHOI'0 3HaueHUs (U3NUECKON BEIMUUHBIL;



pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JIOTUYECKU HEMTPOTUBOPECUHUBYIO
LEMOYKY pacCyXJEHUW C OMOPOM Ha M3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(dbu3nvecKue SBICHUS;

MCIIOIb30BaTh MPU PELICHUN YUE€OHBIX 33/1a4 COBpEeMEHHbIE UH(POPMAITMOHHBIE
TEXHOJIOTUU I TOMCKA, CTPYKTYPUPOBAHUSA, MHTEPIIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4HO-MOMYJISIpHOW HH(POPMAIIMU, TOJYYEHHOU W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOJy4aeMyto HH(popmMaIuio;

OOBSICHSITh TPUHIMUINBI JEUCTBUS MAIlMH, MNPUOOPOB U TEXHUYECKUX
YCTPOUCTB, pa3nuyaTh yCJIOBHUS UX 0€30MAaCHOTO MCIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIET0 MHUpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHA;

UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3UKE B MOBCEHEBHOM KU3HU IS
obOecrnieueHus: 0€30MacHOCTH TpU OOpallleHHH C NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 370POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOI0
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYyINNe C BHIMOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX POJEH,
IJIAHUPOBaTh pabOTy TPYIIbI, palUOHAIBLHO pacHpeAessiTh O00S3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYALUsAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NMpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
1.1 @du3uKa U METOJbl HAYYHOT'O TTIO3HAHUS 2 bubmmorexa LIOK
' i s o https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
Bubnuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.2 Hlusamuica / https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
32 OcHOBBI TepMOHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mumoreka [IOK

®a30BbIE IEPEXOBI

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



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

Hroro no pasaeny 24
Pasnea 4. QJIEKTPOINMHAMUKA
Bubnuoreka [JOK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 2nekTprudeckuil TOK. Toku B 12 bubmmoreka [IOK
' pa3JIUYHBIX CpEAAX https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. QJEKTPOAUHAMUKA
MaruuTtHoe nosue. DJIeKTpOMarHuTHast bubmmoreka [IOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHuvecKkue U JIeKTPOMarHUTHbBIE 9 1 bubmmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHuvecKkue U JIeKTPOMarHUTHbBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bubnuoreka [JOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OcHOBBI cienaNbHOU TEOPUH 4 | bubmmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 4
Pa3nen 4. KBAHTOBAS ®U3HUKA
. bubmuorexa [JOK
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKHU 6 hitps://m.cdsoo.ru/Tf41c97c



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

Bubnuoreka [JOK

4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97c
Bubnuoreka [JOK
4.3 ATOMHOE 57O > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paspnea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU U aCTPOPHUIUKI 7 buomorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny 7
Pasznen 6. OBOBLIAIOIIEE ITOBTOPEHHUE

6.1 OO6obmaroniee NOBTOPEHNE 4 ngg;;fg;groui 1c97c
Hroro no pasneny 4
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
®du3uKa — HayKa O PUPO/IE.
1 Ha o e Z of f 1 bubmuorexa [JOK
YHBIE METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoILIeT0 MUpa
Pons u MecTo (puzuku B

) (hopMUPOBaHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4HOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEeSATEIBHOCTH JIIOAEH
MexaHn4ecKoe JBUKECHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O | bubmuorexa [JOK
nsxenus. [lepemenienne, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NPSMOIMHENHOE 1 bu6nmoreka [IOK
JIBUDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MTPSMOIMHEIHOE | bu6nmoreka [IOK
JIBUDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOE TazieHne. Y CKOpeHue | bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHneiiHoe 1BUXKEHUE.

P . bubmuorexa [JOK

7 JIBU)KEHME MAaTepUaIbHON TOYKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



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

HpI/IHHI/IH OTHOCHUTCIBHOCTHU

neopMUpOBaHHON MPYKUHBIL.

Bubnuoreka [JOK
8 lNanunes. MHepuuanbHble CUCTEMBI
N https://m.edsoo.ru/ff0c3be8
orcuera. [lepBbiit 3akoH HbroToHa
Macca Tena. Cuna. [lpunuun
9 CyIeprno3uiuu cui. Bropoii 3akox bubmmorexa HOK
yrep ' P . https://m.edsoo.ru/ff0c3bed
HeroToHa 1151 MmaTepuanbHON TOYKU

10 Tperuii 3akon HeroToHa 1 bubnumoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHMPHOro TAroreHus. Cumna

Bubnuoreka [JOK
11 TsKecTH. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

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

13 TpeHus. Cuia COnpoTUBIIEHUS IPU bu6numoreka [IOK
JIBWKECHUH TeNa B )KUAKOCTU UIIA https://m.edsoo.ru/ff0c3{76
rase
IToctynaTenbHOE U BpalaTeabHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO bubmmoreka [JOK
tesa. MomeHT cuiiel. [lnedo cuiel. https://m.edsoo.ru/ft0c41a6
YcnoBust paBHOBECHs TBEPIOTO TeNa
PaboTa 1 MOITHOCTH CHIIBI.

15 Kunernueckas sHeprus bu6nmoreka [IOK
MaTepualbHOW TOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
U3MEHEHUH KNHETUYECKOW SHEPTUU
[ToreHumanpHas 3HEPTHUSL.

Bubnuoreka [JOK

16 IloTenumanpHas SHEPIUs yIpyro

https:/m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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IlorennmanpHas dHEprus Teia
BOJIM3M OBEPXHOCTH 3eMIIH

17

NMnynsc MatepuaabHOU TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBUIKECHHE

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

18

ITorenumanpHbIE U
HENOTEHLHaIbHbIE CUIIbI. CBSA3b
palboThI HEMTOTEHITUAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON DHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGoparophas pabota
«MccnenoBanue CBsi3H pabOTHI CUITBI
C U3MEHECHUEM MEXaHUYECKOMH
SHEPTUM TeJla Ha IPUMEPE
PaCTSIKEHUS PE3UHOBOIO JKI'yTay

20

KonrpomnbHas pabora o teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHUS B MEXAHHKE)

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeOpUHU. bpOyHOBCKOE IBUKEHHUE.

Auddysus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aHMO/ICHCTBHS YaCTHUI] BEIIECTRA.
Mopenu cTpoeHus ra3zoB, KUIKOCTEU
U TBEPABIX TEN



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyan. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. TeMiieparypa
u e€ usmepenue. Illxana remneparyp
Lenbcus

25

WUneanbusriii raz 8 MKT. OcuHoBHOEe
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMIieparypa Kak Mepa
CpEeIHEH KUHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlampToHa. ['a30BEIC 3aKOHEI

28

JlaGoparophas pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]ly apaMeTpaMu COCTOSHUS
Pa3pexKEHHOTO raza

29

N3onporieccel B n1eanbHOM rase u
uXx rpauveckoe rnpercTaBicHUe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpenuss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crocoObI e€ n3MeHeHus. KomnuecTBo
TEIUIOTH U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJICATLHOTO
rasza

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buael renonepenaun

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VYennHag TEIIOEMKOCTE BENIECTBA.
KonuyecTBo TEmnoTel npu

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Teruionepenave. AauadbaTHbIHA
nporece

IlepBblil 3aKOH TEPMOJUHAMUKY U

Bubnuoreka [JOK

33
€ro IMpUMEHEHHUE K U30IIpolLeccaM https://m.edsoo.ru/ff0cSefc
HeoGpaTuMocTh nporeccoB B
34 npupoje. Bropoii 3akon bubmmorexa HOK
' P https://m.edso0.1u/ff0c6230
TEPMOTUHAMUKHU
35 [punuun nevictus u KI1 Bubnuoreka [JOK
TEIUIOBOM MallIMHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KI1]
37 DKosiorudeckue mpoodaemMbl
TETUIOPHEPTETUKU
Oo6o0mmaronuit ypok
38 «Monexyns Hai}I]I?bI/IBI/IKa OcHoBBI buomorexa LOK
YV ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
KonrpomnbHas pabora o teme
39 «MonexynspHas ¢puzuka. OCHOBBI buommorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHUS. bubnuoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS M OTHOCUTENbHAS
41 BJIQXKHOCTB Bo3ayxa. HaceleHHbIi bubnnorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
amop(HbIe TeTa. AHU30TPOIUS
. bubmuorexa [JOK
42 CBOMCTB KpucTaLioB. JKunkue

kpuctayasl. CoBpeMEHHbIE
MaTepuabl

https:/m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

IInaBnenue u KpucTajlsiu3anus.

Bubnuoreka [JOK

43 VY enbHasg TEIUIOTA IUIABJICHUSL.
a https://m.edsoo.ru/ff0c6708
Cybnumarus
Bubnuoreka [JOK
44 VYpaBHEHUE TEIIOBOro OaaHca
p https://m.edsoo.ru/ff0c6820
DexTpusanug Tel. DIEKTPUIECKUN
45 3aps pI[Ba BU/JIA DJICKT I/IIII;CKI/IX bubmorexa [TOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3aps/ioB
IIpoBOAHUKHM, TUAIEKTPUKU U
46 H(I))JI OPOBOJHUKHU 3aK(I:H bubnnorexa LIOK
yup ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOT0 3apsiaa
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 3I€KTPUIECKUAIT bubnnorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsyk€HHOCTB IEKTPUYECKOT0
43 noJist. [IpyHIMN cynepnosuiuu bu6mumoreka [IOK
ANEKTpUYECKUX nosieit. JInnun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTU
Pabora cuit 31eKTpoCTaTuYecKoro
49 noist. ITorennman. Pa3HocTs bubnnorexa LIOK
' ' https://m.edsoo.ru/ff0c600
MIOTEHINAI0B
IIpoBOOHUKY U AUIIEKTPUKU B
50 3J1peKT OCTaTUYECKOM nolle bubmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpuueckas IpPOHUIIAEMOCTb
. Bu6nuoreka IIOK
51 OnexrpoémkocTs. Konnencarop i

https:/m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCaTopa. DHEprus
3apsHKEHHOT0 KOHJEHCAaTopa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas pabota "HU3mepenue
JIEKTPOEMKOCTH KOHJEHcaTopa"

54

[IpuHIMIT NERCTBUSA U IPUMEHEHHUE
KOH/JIEHCATOPOB, KOMTMPOBAJILHOTO
anmnapara, CTpyHHOr0o MpUHTEpa.
DneKTpocTaTU4ecKas 3alluTa.
3a3eMIIeHHE IEKTPOIPUOOPOB

55

DNEKTpUUYECKUH TOK, YCIOBHUS €r0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conportusnenue. 3akon Oma Jist
y4dacTKa LEenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBOIHUKOB. JlabopaTtopHas
pabota «M3y4eHne cCMenIaHHOro
COCIMHEHUS PE3UCTOPOBY

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH [xoyns-Jlenma

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1t TOJIHOM (3aMKHYTOM)
anekTpuieckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounnka Toka u
€r0 BHYTPEHHETO COITPOTUBIICHUS

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONIPOTUBJICHUS METAIIJIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD

DNEeKTPUYECKUN TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBOAHUKH, KX COOCTBEHHAs

61 U IPUMECHAsl IPOBOAUMOCT. bub6mumoreka [IOK
CaoiicTBa p—n-Tiepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TPUOOPEI
DNEKTpUUECKUI TOK B PACTBOPAX U

& pacmiaBax 3J€KTPOJIUTOB. bu6mumoreka [IOK
DNEKTPOIUTHYECKAs] JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKUM TOK B raszax.

63 CamocTosTeIbHBIN U bubmuorexa [JOK
HECAMOCTOSITEINbHBINA Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexkTpuuecKue npudopsl u

64 YCTPOICTBA U UX MPAKTUYECKOE bubmmoreka [IOK
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH

65 Obo06matomuit ypok bubmmoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrpomnbHas pabora o teme

66 «Qnekrpocraruka. [1ocTosHHBII bu6nmoreka [IOK
ANEKTpUYECKUi TOK. ToKkHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpesiax»

67 PesepBHbiit ypok. KoHTponbHas bu6nmoreka [IOK

pabota o Teme "DieKTpoArHAMHUKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHrIit ypok. O0o0IIarommii

ypok 1o teMam 10 kacca

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTHyeckne
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoOjieiicTBHE. MarHuTHoOE ToJe. | bubmuorexa [JOK
BekTop MarHuTHOM UHIYKLHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHIYKUIHUHU
MaruuTHO€E noJie MPOBOIHHUKA C

) TokoM. OmnbIT Dpcrena. 1 bubmumoreka [IOK
B3anmopeicTeue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yueHue

3 MAarHUTHOTO IOJISl KaTYILIKHU C 1 1 bubmorexa [JOK

y https://m.edsoo.ru/ft0c98fe
TOKOM»
JleficTBe MarHUTHOTO IIOJIS Ha
MpoBOAHUK ¢ TokoM. Cuna Amnepa.

4 JlaGoparophas pabota | 1 bu6mumoreka [IOK
«HccnenoBanne AeMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JleficTBe MarHUTHOTO IIOJIS Ha

5 JBUKYLIYIOCS 3apSDKEHHYIO 1 bubmmoreka [IOK
gactuiy. Cuna Jlopenima. Padora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna

6 DNeKTpOMarHuTHasl MHIYKIUS. |

IToTOoK BEKTOpa MarHUTHOM



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

nHaykuuu. O/1C nHaykuun. 3aKkoH
JIEKTPOMAarHUTHOM MHIYKIUU
@apanes

JlaGoparophas pabota
«HMccnenoBanue sBICHUS
ANIEKTPOMATHUTHOU MHYKIIAK»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTSB. fBNeHuE
camounaykiuu. 3J1C
CaMOUHIYKIIMH. DHEPIrUs
MarHUTHOI'O TOJISl KaTyIIKH C TOKOM.
DnEeKTpOMarHuTHOE I0JIe

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHHUTHI,
JIEKTPOJBUraTENb, YCKOPUTEIN
2JIEMEHTAPHBIX YaCTHLI,
MHyKIMOHHAs I1eYb

10

Oo6o0mmaronuit ypok «MarautHoe
1oJie. DJIEKTPOMarHuTHas
WHTy KLU

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrpomnbHas pabora o teme
«MarnutHoe 1nose.
DNEeKTpOMarHUTHAs MHIYKIIHSD

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

12

CBoOOoIHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHHUecKue
KoyieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHMI.
IIpeBspamienue sHepruu

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



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

13

JlaGoparophas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Mallblx KojieOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH U MACCHI
rpy3a»

14

KonebaTenbHbIil KOHTYD.
CB00OOIHBIE AIIEKTPOMArHUTHBIE
Kosie0aHus B UICATLHOM
Kosie0aTeIbHOM KOHTYpe. AHANOTUs
MEXIy MEXaHUYCCKUMHU U
AIIEKTPOMArHUTHBIMHU KOJICOAHUSIMH

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpaHEHHUS SHEPTUU B HJICATbHOM
KoJIe0aTeIbHOM KOHTYpe

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyXarMmUx
KosieOaHusX. BoIHYKIEeHHBIC
MeXaHNYECKHUE KOJIeOaHus.
Pe3onanc. BeykaeHHbIE
AIIEKTPOMArHUTHBIE KOJeOaHus

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

17

IlepeMeHHBIN TOK.
CuHyconJabHbIN IEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE
3HA4YECHHUE CUJIBI TOKA U HAIPSKECHUS

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKOU SHEPrUuu

19

YCTpOUCTBO U MIPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOT O

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



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

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMHUU 3JIEKTpoIiepesayd

DKOJIOrM4eCcKHe PUCKU IIPU
MIPOU3BO/ICTBE IEKTPOIHEPT HH.

20 KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUH B TOBCEIHEBHOM
KUZHU
MexaHuveckue BOJHBI, YCIOBUS

acripoctpanenus. [lepuopn.
21 I():Kopp()CTI:ppaCHpOCTpaEICHI/IH u bubmmorexa LIOK
https://m.edsoo.ru/ff0ccas4

JuiiHa BOJIHEL. [lonepeunsie u
MPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. BricoTta ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX

23 cBoiicTBa U ckopocTs. [Ikana bubmmorexa HOK

https://m.edsoo.ru/ff0ccfe0

AJNIEKTPOMATHUTHBIX BOJIH
[IpuHUUIBI paIUOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpencrs
cBs13u. Pagmnosiokamus

)5 KonrtponsHas padora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMOnMHENHOE PaCIIPOCTPAHECHUE

%6 CBETa B OJJHOPOJHOM cpeje. bubmmoreka [JOK

ToueuHslil HICTOYHUK cBeTa. JIyd
CBETa

https:/m.edsoo.ru/ff0cd350



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

OTtpakeHue cBera. 3aKOHbI

27 orpaxeHus csera. [loctpoenue bubmorexa [TOK
N https://m.edsoo.ru/ff0cd4e0
M300paKeHUi B TUIOCKOM 3epKajie
IIpenomiienue ceera. [lonHoe
73 BHYTPEHHEE OTPAKEHHUE. bubmmoreka [IOK
[IpenenpHbIiA yroa NOJHOrO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKECHUS
29 JlaGoparopHas pabota «3mepenue bubmmoreka [IOK
IOKAa3aTelIsl IPEIOMIIEHUS] CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue n3o0paxeHuit
30 B nuH3e. DopMysa TOHKOM JTUH3BL. bubmorexa HOK
https:/m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGoparophas pabota
31 «HccnenoBanue CBONCTB
M300paXeHUI B IMH3AX)
Hucnepcus cera. CoXHbIA COCTaB
0 6enoro cserta. L{ger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
3 Wutepdepennus cera. Audpaxims bu6mumoreka [IOK
ceta. Judpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI U YCTPOHCTBA
35 1 yCIIOBUS MX O€30MaCHOTO
IPUMEHEHHS
36 I'panu1pl NpUMEHUMOCTH bu6mumoreka [IOK

KJIACCUYECKON MEXaHUKH.

https:/m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatel cienuanbHOU TEOPUU

OTHOCUTEIbHOCTHU
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHHUE bubmmorexa LHOK
P ' https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIICHUE ITUHBI
OHeprus U UMIyJIbC
18 penaTuBUCTCKON yacTUlbl. CBA3b bu6mmoreka [IOK
MACCBI C SJHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KonrponsHas padora «OnrTuka.
39 OCHOBBHI CITEIHATILHON TEOPHUHU buGnnorexa LIOK
P https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEILHOCTH
40 ®oronsl. opmyna [lnanka. bubmumoreka [IOK
DHeprus U UMNyibsc GOoTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIEN0BAHNE Eu6 LIOK
noIMoTeKa
41 otoapdexra. OnbiTel A. I
¢ bd https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsb! pororddekra. YpaBHeHUe
. . bubmuorexa [JOK
42 OitHmreitHa i porodaddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gporospdexra
Jasnenue cBeta. OnbiTe [1. H.
43 Jlebenera. Xumudeckoe neiCTBUE bubmorexa [TOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTea u
44 MPAKTUYECKOE TPUMEHEHHE!

¢dorosrneMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOINOT



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenne 3aaa4 110 TEMC «ONEMEHTHI

Bubnuoreka [JOK

e KBAaHTOBOM ONTUKM https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. OTbITHI

46 Pesepdopna mo paccesHuro o- bubmmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuast Mmojens aroma

47 [Toctynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieHrne GOTOHOB

43 IIpU NEPEXOJE aToMa C OTHOTO bubmumoreka [IOK
YPOBHSI JHEPTUM Ha APYyroi. Buabl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBEIE cBOMCTBA YacTHLl. BOJIHEI

49 ne bpoins. KopnyckynspHo- bu6mmoreka [IOK
BOJIHOBOM nyanu3M. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0Oca8
BBIHYX/ICHHOE U3JTyYeHUE
OTKpbITHE PAIMOAKTUBHOCTH.

50 OmnsiThl Pe3epdopaa mo bubmmoreka [JOK
OIIPEIIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3TyUYEHUS
CaoiicTBa anbda-, 6era-, ramma-

51 u3iydeHus. BiousHue
PaAMOAKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbl
OTKpbITHE IPOTOHA U HEUTPOHA.

5 N3otonsl. Anbga-pacma. bubmmoreka [IOK
DNEKTPOHHBIN U MMO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. I'aMma-u3nyyenue

53 DHeprusi CBsSI3U HYKJIOHOB B siZIpe. bubmmoreka [JOK

Snepusie peakunu. AnepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaxtop. [IpobiemMbl, MepCIeKTUBEIL,
IKOJIOTMYECKUE aCTIEKTHI SICPHOM
SHEPreTUKU

54

OnemeHTapHble yacTULbl. OTKpBITHE
MO3UTPOHA. MeTo bl HaOMI0IEHUS U
perucTpanyy 3MEMEHTapHBIX
gactull. Kpyrislii cton
«DyHIaMEHTAIbHBIE
B3auMojeincTBusd. EquncTBO
(bU3N4eCKOil KApTHHBI MUPa»

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

55

Bun 38é3nnoro neba. Co3pes3gus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BUAUMOE aBrokeHue. CollHeuHast
cucTreMa

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

57

3BE3/IbI, NX OCHOBHBLIC
XapaKTEPUCTUKU. 3BE3/1bI IIIaBHOU
IoCJIeI0BaTeIbHOCTU. BHYyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHBIE
IIPEJICTABICHUS O IPOUCXOXKIECHUU U
sBosronny CoJHIa U 3BE3]

58

Mneunsiii [1yTe — Hama
lNanaktuka. [lonoxeHnue u qBUKEHUE
Comnna B I'amaktuke. ['anakTuku.
UYépHble ObIpBI B AApPax TAIAKTUK

59

Bcenennas. Pazoeranue rajgakTuk.
Teopus bosbioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydenue.
MeraranakTrika

60

Heperennsie mpo6aembl
aCTPOHOMHH

61

KonrtpomnbHas pabota «51eMeHTHI
aCTPOHOMMH U acTPOPUIUKI»

62

O6o0mmaronuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B 3KOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATHYECKOH cdepax NesTeIbHOCTH
YyesjoBeKa

63

Oo6o06matomuit ypok. Poms 1 Mmecto
(GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o0mmaronuit ypok. Posb
¢bu3nveckoil Teopuu B
(bopMUpPOBaHUY MPEICTABICHUH O
¢bu3nvecKoil KapTHHE MUPA

65

O6o0mmaromuit ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpA B
o0IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O IPUPOJIE

66

PesepBHbIl ypok. MarauTHoe moue.
DNeKTpOMarHuTHAasI UHIYKIHS




PesepBubiit ypok. OnTuka. OCHOBBI

67 CIELIMAJIbHON TEOpUH 1
OTHOCHUTEIBHOCTH
Pezepnsiit ypok. KBanTtoBas ¢usmka.
68 DNEeMEHTHI aCTPOHOMUU U 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Guzuka, 10 kinace/ Msxkumes I'.4., byxoBues b.b., Corckuit H.H. nox
penakuueit [lapdentoeBoit H.A., AkiinonepHoe o0miecTBo «M31aTeabCTBO
«IIpocsemenue»

» Guzuka, 11 kinace/ Msakumes I'.J1., ByxoBues b.b., Yapyrun B.M. oz
penaxuueit [lapdentoeBoit H.A., AkiinonepHoe o0miecTBo «M31aTeabCcTBO
«IIpocsemenue»

METOANUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

A.Il. PeimkeBuy. CoopHuk 3amad 1o pusmke. 10 — 11 kmace. — M.: JIpoda
O.U. I'pomiieBa. TemaTrueckne KOHTPOJIBHBIE U CAMOCTOSITENbHBIE PA0OTHI O
¢uzuke. 11 xknace. / O.U. I'pomiiea.-M.: U3naTenscTBO «IK3aMEHY.
Kontponsno-uzmepurenbubie MmaTepuansl. Gusuka: 11 kinace. / Coct. H.H.
3opun. — M.: BAKO

Kupuk JI.A. ®usuka 11. Pa3HOypOBHEBBIE KOHTPOJIBHBIE U CAMOCTOSATEIIBHBIE
paboTHI.

Mapon A.E. Koutpoinbnbsie paboTsl 1o ¢usuke: 10-11 knacc. Kaura nns
yuutenst/ A.E. Mapon, E.A. Mapon. — M.: [IpocBenienue

du3uKa: eXeMECIUYHBIN HAYYHO-METOANYECKUAN )KypHAII n3aarenbcTsa «llepBoe
CEHTAOPS»

A. Boponuos-Benbsimunos, E. K. CtpayT «Actponomusi», Ipoda,

H. . T'onbadap6 «COopHUK BOMIPOCOB M 3aa4 Mo ¢pu3rke», Briciias mkosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

1. O6pazoBatenbHbIil noptan «Peury EI'O» http://reshuege.ru

2. ®enepanbHbIi MHCTUTYT MEAroruueckux usmepenuut http://fipi.ru

3. Knaccnas pusuka (30P). http://class-fizika.narod.ru/

4. BuptyanbHbiil penieTuTop 1o ¢pusuke. BUpTyaibHbIM TPEHUHT pa3IMuyHOrO
YPOBHSI CJIOKHOCTH 1O BCEM aCIEKTaM U3y4eHUs! (PU3UKHU B CPEHEN LIKOJIE.
http://vschool.km.ru/repetitor.asp?subj=94

5. Hayka u TexHuka: a5iekTpoHHast ouonunoreka. [logdopka HaydHO-MTOMYJISIPHBIX
nyonukarui. http:// www.n-t.org/

6. ®enepanbHbIE TECTHI 10 MEXAHUKE. TeCThl MO KNHEMATHUKE, TUHAMUKE U
cratuke. Kaxapiii Tect coctout n3 40 Bonpocos. [IpeycMOTpeHsl Tpu pexuma



paboThl C HUMU: 03HAKOMJIEHUE, CAMOKOHTPOJIb U 00yUYeHUE.

7. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

8. AkTUBHas (U3HMKa: MPOrpaMMHOE oOecriedeHue ISl MOAICPKKU U3yUEHUs
IIKOJIBHOTO Kypca Pu3nku. CBeeHus 0 pa3padoTKaxX U UX MpeaHA3HAYCHUU:
dbopMupoBaHUE OCHOBHBIX MOHSITUN, YMEHHUM 1 HABBIKOB PELICHUS IPOCTEUIIINX
3a/1a4 1Mo (pU3MUKe U AKTUBHOTO MCIOJIb30BaHUS UX B PA3IUYHBIX CUTYalIUSIX.
[IpencraBneno 6osee 6000 BapraHTOB 3aJaHUI-CUTYaI[U, KOTOPbIE MOKHO
HCIIOJIb30BaTh HA YPOKE B BUJI€ HEOOIBIIUX KOMITBIOTEPHBIX (PparMeHTOB.
http://www.cacedu.unibel.by/partner/bspu /

9. IHTepaKTUBHBIN KaNbKYJATOP U3MepeHuid. [lepeBo pa3nuuHbIX e uHNULL
U3MEPEHUS U3 OJIHOM CHCTEMBI B Ipyryto. Bec u macca, 00beM U BMECTUMOCTD,
JUTMHA U PacCTOsIHUE, IJI0IIalb, CKOPOCTb, IaBICHUE, TEMIIEpATypa, YIIoBast
Mepa, BpeMsl, SHeprus U paboTa, MOIIHOCTh, KOMIIBIOTEPHbBIE €IMHUIIBIL.
http://www.convert-me.com/ru

10. I'azeta “1 centsiOps”: marepuansl no gusuke. [londbopka myOGaukamuii mo
npenojaaBaHuio (U3MKH B 1IKoie. ApxuB ¢ 1997 1.

11. http://archive.1september.ru/fiz/

12. Karanor cchuIOK Ha pecypchl o (GU3UKe

13. DHnuknoneauu, OMOINOTEKH, METOIUKH TIPOBEJICHUST YPOKOB,
tectupoBanne, CMU, yueOHbIe TUIaHbI, BY3bl, HAyUYHbIE OpraHU3alllu,
koH(peperuu u ap. http://www.ivanovo.ac.ru/phys

14. Crangapt ¢puzndeckoro oopa3zoBanus B cpeaHeit mkoje. O030p MIKOIbHBIX
nporpaMm M y4eOHUKOB. MaTepuaisl o (u3nKe U METOUKE TPEToJaBaHus s
yuHuTene. Jk3aMeHal[MOHHbIE BOMIPOCHI, KOHCIIEKTBI, TECTHI JJIsSl YYaLUXCSI.
Pacnincanue paboTel MeToqu4YecKoro kabnuera. HoBoct Haykw.
http://www.edu.delfa.net/

15. becrmaTHbie 00y4aronue IporpaMmbl 1Mo pu3HMKe. 3HAKOMCTBO C 15
00y4YarIUMH MPOTPAMMaMH 10 PA3JIMYHBIM pasienaM GU3HKH.
http://www.history.ru/freeph.htm/

16. Yuurento pusuku. [IporpamMmmbl 1 y4eOHHUKH, JOKYMEHTHI, CTAHIAPTHI,
TpeOOBaHUS K BBITYCKHUKY IIKOJIbI, MATEPHAIIBI K IK3aMeHaM, OMIICTHI
BBIITYCKHOT'O 3K3aM€Ha, PEKOMEHAAIMH 10 IPOBEACHUIO 3K3aMEHOB, MaTepUabl K
ypoky. http://www.edu.delfa.net:8101/teacher/teacher.html

17. Anumanuu GU3N4IeCKuX MporeccoB. TpexMepHbIe aHUMAIIUU U
BU3YaTU3alNK 10 (PU3UKE, COMPOBOXKIAIOTCS TEOPETUIECKUMU OOBSICHEHHUSIMHU.
http://physics.nad.ru/

18. Aanmariuu puU3UIECKUX IMPOIECCOB: MeXaHUKa. AHUMAIIUH TI0
yriyosieHHOMY Kypcy Mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

19. Pazpabotku dpupmbl "Ousnkon". "duszuka B kaptuHkax', "OTKpbITas
¢busuka" u "OT1kpbiTasg MaTeMaTuka". Y J0OHBI KaK JEMOHCTPAIMOHHBIE
nporpaMmbl. [1o HEKOTOPBIM pa3aenaM MOKHO MTPOBOJIUTH KOMITbIOTEPHBIE
nabopatopHbie paboTHI.

20. http://www.scph.mipt.ru/



21. DnexTpoHHbI yueOHUK N0 Pusnke 7-9 k. [lo HeKOTOpBIM pa3nenam
nMerotTcs nuddepeHnpoBaHHbIe 3a]1a4u, J1a0OpaTOpHbIE PAOOTHI.
http://kiv.sovtest.ru/

22. https://m.edsoo.ru/

23. VnTepHeT-pecypcChl: JIEKTPOHHBIE 00pa30BaTelIbHbIE PECYPCHI U3 €IUHON
KOJIJIEKITUH ITU(poBBIX 00pazoBaTelbHBIX pecypcoB (http://school-
collection.edu.ru/), karanora ®eaepaibHOrO IIEHTpa UHHOPMALIMOHHO-
obpazoBatenbHbIX pecypcoB (http://fcior.edu.ru/): madopmarnonssie,
AIEKTPOHHBIC YIIPAKHEHUS, MYJIbTUMEINA PECYPCHI, SJICKTPOHHBIE TECTHI






