VIIPABJIEHUE OBPA30BAHUA AJIMUHUCTPAIINN
MVYHULIUITAJIBHOI'O OKPVYT'A «YCHUHCK» PECITYBJIMK KOMUA
KOMM PECITYBJIMKACA «YCUHCK» MYHUIUITAJIBHOM KBITIIIOH
AJIMUHUCTPALMSIBIH BEJIOJJOMOH BECBKOJIJIAHIH

MyHuumnagsHoe OrHKETHOS
0011e00pa30BaTeNIbHOE yUpEKICHUE
"CpenHssi o0meoOpa3zoBareabHas mkosia"

MynuunaisHON O HKETHON
o0mieoOpazoBarenbHON BeIOJaHIH

«O061eo6pazoBaTeIbHON MOP

c. Yerp-Ycea IIKOJIa» Y CBaBOM CHKT
[IpunsTo peunieHneM Y1Bepxkaaro
MeJJarOrHYeCKOT0 COBETA JIMpeKTOp MIKOJIBI
[Ipotokon Nel ot 31 aBrycra 2023 roga Abaukosa EkatepuHa BanepuarosHa JIpssukoBa E.B.

ITpuxa3 Ne301 ot 31 aBrycra 2023 .

PABOYASI IIPOTPAMMA
(ID 380224)

YYEBHOT'O ITPEJJMETA
«PU3NKA»
ba3oBbIi1 ypoBeHb

s 10-11 knaccos
cpenHero odmiero oopazoBaHus

c. Yere-Ycea
2023 ron



HOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢pusuke 6a30BOTO YPOBHS HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ynbTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMMel, ripeacTaBieHHbIx B DI'OC
COOQ, a Taxxe ¢ yu€tom (penepanbHoiipaboyeil mporpaMMbl BOCIUTAHUS U
KOHLIETILIMY [TpenoiaBanus yueoHoro npeamera «Ousnka» BoOpa3oBaTENbHBIX
oprannszanusx Poccuiickon denepanyu, peain3yrOmnux OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.
Coneprkanue nporpammsl o (pu3MKe HarpaBiIeHO Ha POPMUPOBAHUE
€CTEeCTBEHHO- HAyYHOU KapTHUHBI MUpa oOydarontuxcs 10—11 kimaccoB npu
oOy4eHnH ux (pu3ukKe Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-AEATEIBHOCTHOTO
noaxoaa. [Iporpamma no ¢puzuke coorsercTByeTTpedoBanusmM ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METAITPEAMETHBIM PE3yJIbTaTaM
oOyueHus, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh pean3alii MEXIPEIMETHBIX
CBA3EH (PM3UKHU C ECTECTBEHHO-HAYYHBIMU YYE€OHBIMU NpeaMeTaMu. B Heit
ONPENENSAIOTCA OCHOBHBIE LI€JIM U3YYeHUS (PU3UKU HA YPOBHE CPEAHETO OOLIEro
00pa3oBaHusl, IJITAHUPYEMBIE PE3YJIbTaThl OCBOECHUA Kypca (PU3UKU: TNYHOCTHBIE,
MeTanpeaMETHbIE, IPeIMETHBIE (Ha 6a30BOMYpPOBHE).

[Iporpamma no (hu3mke BKIOYAET:

¢ [UIAHUPYCMBIC PE3YJIbTAThl OCBOCHUA KYypCa (1)I/ISI/IKI/I Ha 0a30BOM YPOBHEC, B TOM YHCJIC

MNPEAMCETHBIC PC3YJIbTATHI 110 T'OJaM o6yquH;1;

e conepkanue yueOHoro npeamera «duznkay mo rogam 00ydeHusI.
du3nka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPOJIbI, BHICTYMAsl B KAUECTBE
y4yeOHOronpeaMeTa B IIKOJIEe, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUM 00
okpyxatoieM Mupe. IIkonpHbIN Kype GU3nKu — cucTeMooOpa3yromui st
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJBKY (PU3UUECKUE 3aKOHBI
JIe’KaT B OCHOBE MPOIECCOB U SIBJICHUMN, U3yUaeMbIX XUMUEH, OMOJIOTHEH,
dbus3ndeckoi reorpadueii u acrpoHomueii. Mcronap3oBaHue U aKTHBHOE
npruMeHeHne GU3NYECKUX 3HAHUN OIpeieNsieT XapakTep U pa3BUTHE
pPa3HOO0OpPa3HBIX TEXHOJIOTUIUB chepe IHEPTreTUKHU, TPAHCIIOPTa, OCBOSHMSI KOCMOCa,
MOJIYYEHHSI HOBBIX MaTEPHUAJIOB C 33JIaHHBIMU CBOMCTBaMU U Ipyrux. M3yuenue
(U3UKK BHOCUT OCHOBHOM BKJIa/ B (P OPMHPOBAHUEECTECTBEHHO-HAYYHON KapTHUHBI
MUpa 00yJaromuxcs, B pOpPMUPOBAHNE YMEHUN MTPUMEHSIThHAYYHBIH METO/T
MO3HAHUS MPU BHIMOIHEHUHU UMHU YYEOHBIX UCCIIEIOBAaHUIA.
B ocHoOBY Kypca pu3uku 17151 ypOoBHS CpeIHETr0 001Iero o0pa3oBaHus MOJI0KEH Psijl
U7eil, KOTOpble MOKHO PACCMaTPUBATh KAK MPUHIIMIIBI €r0 TOCTPOESHUSI.
Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JJOTUYECKU
3aBEPILIEHHBIM, OH COAEPKUT MaTEepHal U3 BCEX pa3/ieNoB (GU3HKH, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (hH3HKHU.
Hoes cenepanuzayuu. B cooTBeTCTBUHU € HEMl MaTepHual Kypca GU3HKU 00beTUHEH
BOKpYT (hu3mdeckux Teopuil. Benymum B Kypce sBisieTcsi GOpMHUpPOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MATEPHUH, BEUIECTBE U IOJIE.



Hoes eymanumapuszayuu. E€ peanuzaniys npeanosaracT UCIoIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (GU3NUECKON HaAyKH, OCMBICIIEHUE CBS3U PA3BUTHS
(bU3HUKHU C pa3BUTHEM OOIIECTBA, ATAKKE C MUPOBO33PEHUECKIUMH, HPAaBCTBEHHBIMHU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.
Hoes npuxnaonou nanpasnennocmu. Kypc pusuku mpenosiaraeT 3HakOMCTBO C
MIUPOKUMKPYTOM TEXHUYECKUX U TEXHOJIOTUUECKUX MPUIOKESHUH N3YUCHHBIX
TEOPUIA U 3aKOHOB.
Hoes sxonocuzayuu peanusyercs MocpeCTBOM BBEICHUS AIEMEHTOB COJIEPKaHMUS,
MOCBSIIEHHBIX SKOJOTHUYECKUM TMPOoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C Pa3BUTHEM TEXHHUKHU U TEXHOJOTHUH, a TAKXKe 00CYKICHHSI MPoOIeM
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS MIKOJIOTUYECKONH O€30MaCHOCTH.
Crep>KHEBBIMU JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHUsl SBISIFOTCS pu3ndeckue Teopuu (GopMHUpPOBAHUE MIPEICTABICHHUM O
CTPYKTYype TOCTPOeHUs (PU3HUECKON TEOPHH, POIU PyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUAX O MIPUPOJIE, TPAaHUIIaX
NPUMEHUMOCTH TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO- HAYUHBIX SIBJICHUH U
IIPOIICCCOB).
CucTeMHO-eSTENBHOCTHBIN TOX0 B Kypce (PU3UKH peali3yeTcs TPEXkKIe BCETOo
3a CU€T OpraHu3aluu YKCIIEPUMEHTATBLHON AEATEILHOCTH 00yJaronmxcs. Jis
6a30BOr0 ypoBHS Kypca (PU3UKU — 3TO UCTIOIB30BaHUE CHCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPHIE B
nmporpaMme 1o GpusrkKe 00beAMHEHBI B OOIIHMI CITUCOK YICHUUSCKUX MPAKTHUSCKUX
paboT. Beigenenne B ykazaHHOM NepeuHe 1abopaTopHbIX paboT, TPOBOJUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] Y9aCTHUKAMH 00pa30BaTEIBHOTO TIpoIecca
UCXOJIs1 U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHHs KabuHeTa ¢usuku. [1pu
ATOM 00ecIeurBaeTCs OBJIaieHne 00yJaloUMUCS YMEHUSAMHU TPOBOAUTD
KOCBEHHbBIE U3MEPEHUS, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH U
MTOCTAHOBKY OIIBITOB IO MPOBEPKE MPEJIOKEHHBIX THITOTES.
bonpiioe BHUMaHME yeseTcs pEeIIeHUIO pacYETHRIX U Ka4eCTBeHHBIX 3a1ad. [Ipu
9TOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO 33JaHHOU
(pu3nyecKoil MOEIBIO, TO3BOJIAIONINE MPUMEHSATh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOTO pasjieia Kypca,TaKk M HHTeTPUPYS 3HAHUS U3
pa3HbIX pa3aenoB. /[t KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aaHUs Ha
00BsICHEHHE MMPOTEKaHUsI PU3NIECKUX SBICHUI M MPOILIECCOB B OKPYKAIOIIIEH
KU3HH, TpeOyromre BpIOopa (GU3NIECKON MOJICTU JJISI CUTYaIluu TTPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B COOTBETCTBUHUC TPEOOBAHUSIMU OI'OC COO k marepuansbHO-
TEXHUYECKOMYO0OeCIeueHnI0 yueOHOro mpoliiecca 6a30Bblil ypoBeHb Kypca GU3HKU
Ha YPOBHE CPEIHET0 00111eroo0pa3oBaHusl JOIKEH U3Y4aThCsl B YCIOBUAX
MPEAMETHOTO KaOuHeTa (PU3UKU WK B YCIOBUSXUHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabunere (HhU3MKUAOIKHO OBITH
Heo0xoauMoe J1abopatopHoe 000PY0BAHUE JIJIsi BHIMOJHEHUSI YKAa3aHHBIX B



nporpaMMe 1o pu3nKe y4eHMYEeCKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE

o0opynoBanue. J[eMoHCTpaliMOHHOE o0opynoBanue (Gopmupyercs B
COOTBETCTBUHC MPUHIMIIOM MUHUMAJIBHON JOCTaTOYHOCTU U

o0ecreunBaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO (PHU3UKE KIIFOUEBhIX

I[GMOHCTpaLII/Iﬁ AJI1 UCCIICA0OBAHUA N3Yy41aCMbIX SIBJICHUN U IMpo1cCCOB,

SMIUPUUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JlabopaTopHOe 000pyAOBaHKE 71T YUCHUIECKUX TMTPAKTUICCKUX pabOT
(dopMupyeTcs B BUAC TEMAaTUHYECKINX KOMIUIEKTOB U 00€CIIEYNBACTCS B pacueTe
OJIHOTO KOMILJIEKTa Ha IByX oOyyaromuxcs. TemaTnueckne KOMITJIEKThI
71a60paTOPHOTO 00OPYIOBAHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BaHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUiA.

OCHOBHBIMU LIEJIAIMH U3y4€HUS (PU3UKH B 00I1IEM 00pa30BaHUM SBISIOTCS:

(dopMUpOBaHHE MHTEpECa M CTPEMIIEHUS OOYYarOIIMXCS K HAyYHOMY H3YyUEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAy4yHOM METOJe TMOo3HaHus U (GOpMUPOBAHUE
HCCIIE0BATENIBCKOTO OTHOUIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(opMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHUS KaK Pe3ybTaTa U3YYEHUs] OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUe MPeACTaBICHUI O POIM (GUMKH ISl Pa3BUTHS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUM.

JlocTrmxKeHne ITUX IeIel 00ecrieYnBaeTCs peIIeHUEM CISAYIOITUX 3a/1a4 B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CPETHEr0 O0IIero o0pa3oBaHMs:

npruoOpeTeHne cucTeMbl 3HaHUN 00 OOImMX (PU3NYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHsIX, BKIIOYAsk MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, HIEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U 3IIEMEHTHI ACTPOPU3UKY;

dopMHupoBaHHE YMEHHUH TPUMEHATh TEOPETHYECKHE 3HaHHUS i1  OOBSCHEHHUs
¢u3nyecKkux SBICHUM B NpUpPOJNE U JUISl TPUHATUS MPAKTUYECKUX pEIIeHUN B
MMOBCEAHEBHOM XKU3HU,

OCBOEHHUE CIOCOOOB peUIeHMs] pa3jIMyYHbIX 3aJad C SBHO 3aJaHHOW (U3MYECKOU
MOJIENBIO, 33]1a4, MOJIPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3/IaHie (PU3NIECKON MO,
aJICKBaTHOW YCIIOBUSM 3aJ]auu;

NOHUMaHHE (PU3MYECKMX OCHOB M NPUHIUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (DU3HMUECKUX
OKCIEPUMEHTOB,  aHalW3a M  UHTepOpeTalud  UHPOpPMALUHU,  ONpeAeTeHHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

CO3aHME YCIIOBHUM JUIsl pa3BUTHS YMEHUH IPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOU
JeSITeIbHOCTH.

Ha u3yuenue ¢uszuku (6a30BbIH ypOBEHB) HA YPOBHE CPEAHETO OOIIETO
obpasoBanus otBoauTcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca B Henenio), B
11 knacce — 68 vacoB (2 yacaB HeIEIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHb 1adopaTOPHBIX U



MPAKTUYECKUX PAOOTSIBISETCS PEKOMEHIOBAHHBIM, YIUTEIh AT BHIOOD
IIPOBEICHUS JTAOOPATOPHBIX padOT U OMBITOB C YUETOM WHIUBUYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

Peaﬂmauym YUUTCIIEM BOCIIUTATCIIBHOTO ITIOTCHIIMAJIA YPOKa I10 IIPCAMCTY

«q)I/IBI/IKa»HpeI[HOHaI‘aeT PCUICHUC CICAYIOIINX 3ada4:

- YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUH MEXAYy Y4YUTEIIeM U €ro Yy4eHUKaMH,
CHOCOOCTBYIONIMX MO3UTUBHOMY BOCIHPHATHIO YYalIUMUCS TpeOOBaHUN M MPOCHO yduTens,
NPUBJICUCHUIO HMX BHHMaHUS K OOCYXJaeMOW Ha Ypoke HH(DOpPMAIUM, aKTUBU3ALUH HX
MO3HABATEJILHON 1€ATEeIbHOCTH;

- TO0yX/IeHHe MIKOJIHHUKOB COOJIIOJaTh Ha YPOKE OOLICTIPUHSATHIE HOPMBI IOBEACHUS,
npaBuja OOIIEHHsI CO CTapIIUMH (YUUTEISIMU) U CBEPCTHHUKAMHU (IIKOJbHUKAMU), TTPUHITUIIBI
y4eOHOM TUCIMILTHHBI U CAMOOPTaHU3AIIHH;

- TIpUBJICYCHHE BHUMAHHS UIKOJBHUKOB K IIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHU3alus UX padoThI € MOJIy4aeMON Ha YpOKE COLMAIbHO 3HAYMMON HH(pOpMaLueii,
WHUIUUPOBAHUE €€ OOCYXKICHHs, BBICKA3bIBAHMS YYAIIUMHUCS CBOETO MHEHHUS IO €€ TOBOAY,
BBIPAOOTKH CBOETO K HE OTHOIICHUS;

- HCII0JIb30BAaHME BOCITUTATEIHHBIX BO3MOKHOCTEH CO/Iep KaHUs yueOHOro MpeaMeTa yepes
JNEMOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEACHUS, MPOSBICHUS
YeNOBEKOII00Us U 100pOCEepACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB JI YTCHHUS,
3a[a4 s pelIeHus], MPOOJIEMHBIX CUTYAIMH [T 00CYKIIEHUS B KJIacce;

- NIPUMEHEHHE HA YPOKE HMHTEPAKTHUBHBIX (POpPM pabOTHl yuyaIMXCs: MHTEIIEKTYyaJlbHbIE
UTpbl, BUKTOPUHBI, HACTOJIbHBIE WUIPbI, POJIEBBIE UIPhI, YYEOHBIE MPOEKTHI, CTUMYIUPYIOLINX
II03HABaTEJIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; JUCKYCCUM, KOTOPBIE JAl0T y4allluMCsl BO3MOYKHOCTD
PUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JIMAJIOTra;

- IPyNIOBOM paboThI WK PabOTHI B Mapax, KOTOPbIE y4aT HIKOJIbHUKOB KOMaHIHON padoTe
Y B3aUMOJICUCTBHUIO C JPYTUMU JAETbMU;

- BKJIIOUEHUE B YPOK MIPOBBIX MPOLELYP, KOTOPbIE MOMOIat0T MOAJAEPKaTh MOTHUBALIUIO
JeTel K MOJIyUYeHHIO 3HAaHUH, HaJlaXKUBAaHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJIEHUIO JOOpOKeNaTeIbHOU aTMOC(ephl BO BpEMsl YPOKa,;

- HHULMUPOBAHUE U MOJIEP>KKa HCCIIE0BATENbCKON JESTENIbHOCTH IIKOJIBHUKOB B paMKax
peanuM3allMd MMM WHAMBHUIYAJIbHBIX M TPYNIOBBIX MCCIEAOBAaTENbCKUX IPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MO>KHOCTbh NMPHUOOPECTH HABBIK CAaMOCTOSATEIBHOIO PELIEHUS TEOPETUYECKON
npo0JIeMbl, HaBBIK T€HEPUPOBAaHUS U O()OPMIIEHUSI COOCTBEHHBIX HJEH, HABBIK YBaKUTEIBLHOTO
OTHOWLIEHMSI K YYXHUM uAesM, oQOpMIEHHBIM B paboTax ApYrux HCCIeqoBaTeseil, HaBBbIK
nyOJIMYHOTO BBICTYIJICHUS MEpe]] ayJUTOpUEH, apryMEHTHPOBAaHUS M OTCTAaUBAaHUS CBOEH TOUKU
3peHus;

- TNPOEKTUPOBAHME CHUTyallUH M COOBITUH, Pa3BUBAIOIIMX KYJIbTYpPYy IMEpPEKUBAHUN U
LIEHHOCTHbIE OpUEHTAINN PEOEHKa,

- opraHu3zanus meQcTBa SPYAMPOBAHHBIX OOYYAIOIIMXCS HAJ HUX HEYCIEBAIOIIUMU
OJIHOKJIAaCCHMKaMH, Jaroliee OO0y4arolMMCcsl COLUAIbHO 3HAYUMBIA OMBIT COTPYJHHUYECTBA U
B3alMHOM TIOMOIIIH;

- peanu3anus BOCIUTATEIBHBIX BO3MOKHOCTEM B pa3IWYHBIX BHJAX JAEATEIbHOCTU
o0y4aromuxcst CO CJIOBECHOH (3HAKOBOW) OCHOBOW: BBIBOJBI, pEIIEHHE TEKCTOBBIX
KOJIMUECTBEHHBIX U KaueCTBEHHBIX 3a/1ay, BBIMOJIHEHHE 3aJaHUi MO pasrpaHUYEHUIO MOHSATHM,
aHaJu3 MPOOJIEMHBIX CUTYAIHIA;

- opraHuzanus JUisi oOy4arouMxcs CHUTyalluid KOHTPOJIS M OLIEHKH, CaMOOLIEHKH (Kak
y4eOHBIX TOCTH)KEHUI OTMETKaMHM, TaK U MOPaJIbHBIX, HPAaBCTBEHHBIX, IPAXKJAHCKHX ITOCTYIIKOB);

- ¢opMupoOBaHUE Y 00Yy4arOUIMXCS [IEHHOCTHBIX OPUEHTHUPOB C YYETOM BOCIUTATENbHBIX
06a30BbIX HanuoHanbHBIX neHHocTed (BHII), KynbTypHBIX pa3nuuuii  oOydarommxcs,
II0JIOBO3PACTHBIX U UHANBUAYAIBHBIX OCOOEHHOCTEH;

- (opmupoBanue y oOydaromuxcs TPKIAHCKOW IMO3UIMU, CIIOCOOHOCTH K TPYyAy B



YCIIOBUSAX COBPEMEHHOI'O MHPA;
- MOJCIIMPOBAHWE HA YPOKE CHUTYaIlMH JJIS BBIOOpA MOCTYMKa OOyJaronuMmcs (TEKCTHI,
uHdporpaduka, BUIEO U JIp.);
- CO3/1aHUE JOBEPHUTEIHHOTO IMCUXOJIOTMYECKOT0 KIIMMaTa B KJIacce BO BPEMs ypOKa.

COJIEP)KAHUE

OBYYEHUA10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHMS
®usnka — Hayka o npupozae. Hayunesle MeTOABI IMO3HAHUA OKPYXKAIOLIErO MUpA.
PonbakcnepuMenTa U TEOpUU B IPOLIECCE MMO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (pU3NUYECKUX SBJICHUNA U mpoueccoB. HaydHble rUmoTessl.
DU3NYECKUE3aKOHBI U TEOPUU. | paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.
Ponb u mecto ¢pusuku B GOpMUPOBAHUM COBPEMEHHON Hay4yHOH KapTUHBI MUpa, B

HpaKTquCKOﬁ ACATCIIBHOCTU JIIO,Z[eﬁ.
Jlemoncmpayuu
AHanoroBble 1 HU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. MexaHuka
Tema 1. Kunemamura

Mexannueckoe ABukeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKECHHUS.
Cucrema otcuéra. Tpaekropusi.
[lepemenienue, CKOpPOCTh (CpeIHsSE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOpPEHHUE
MAaTepUaIbHOW TOUKH, X MPOEKIMHA HA OCU CUCTEMBI KOOpAUHAT. CIIOXKEHUE
IIEPEMEILIEHUN U CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE ABMKeHue. ['paduku
3aBUCUMOCTHU KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U IEPEMELLICHUS
MAaTEpUaIbHON TOUKU OT BPEMEHHU.

CBobOosHOE TazieHue. Y CKOpeHue CBOOOHOTO TaIeHUS.
KpuBonuneitnoe npmxenne. JBUKeHNE MaTEPUATIBHON TOUKHU 1O OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEWHAsA CKOPOCTb.
[Tepuon u yacrotaoOpamenus. [{leHTpocTpeMUuTEILHOE YCKOPEHHE.
TexHU4ecKHne yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHUE: CITUIOMET], ABUKEHUE
CHApSIIOB, LICMTHBIC U PEMEHHBIC MTEpeaayuH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, NIUTKOCTPALUS KHHEMATHUECKUX

XapakTepucTuk ABmxkeHus. [Ipeodpa3oBaHue IBIKEHUI €

MCII0JIb30BAaHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOTrO MO/ YIJIOM K TOPU30HTY U



rOpU30HTANIbHO. MI3Mepenne yckopeHust CBOOOIHOTO MaJeHuUs.

HanpaBneHHe CKOPOCTH IIPpHU ABMIKCHHUU 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue HepaBHOMEPHOTO JABMKEHHUS C IISIBIO OMPEICIICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXAY Ty TAMU, IPOUACHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIC PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYAIIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS LIAPUKA B BA3KON

KUJIKOCTU. M3yueHne NBUKEHUS Tela,

OpOIIIEHHOTO TOPU30HTAIBHO. Tema 2.

Hunamuka
[Tpunuun otHOCUTENnbHOCTH ['anmuiies. [lepsoiit 3akoH HeroToHa. MHEepimanbHbIe
CHCTEMBIOTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa 11
MaTEepUAITBHON TOUYKH. TpeTnit 3akoH Hbr0TOHA 1111 MaTeprualibHbIX TOYEK.
3akoH BcemMupHOro Tarorenus. Cuna tspkectu. llepBas
KOCMHYECKasi CKOpocTh. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenus (mokosi, CKoyIbkeHus, kaueHus ). Cruta tTpenus. Cyxoe
Tpenue. CuiiaTpeHus CKOJIBXKEHUS U cujia TpeHus mokos. KoaddhunueHt tpeHus.
Cwuna conpoTHUBIICHUS MPU ABUKEHUH TeJIa B )KUIKOCTH UJIU Ta3e.
[ToctynarensHOE 1 BpalaTelbHOe ABMKEHHE a0COTIOTHO TBEPIOTO TEa.
MOMEHT CuJIbl OTHOCUTEILHO OCH BpalieHus. [1iiedo cuiibl. Y CIIOBUSI paBHOBECHS
TBEPAOTO
Tena.
TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE TPUMEHEHUE: NOAIIUITHUKH,
JIBUKCHUE

HCKYCCTBCHHBIX
CIIYTHHUKOB.
Jlemoncmpayuu

SIBneHne NHEpLUNH.

CpaBHeHuEe Macc

B3aMMOJEHUCTBYOIMX Tesl. Bropon

3aKOH HproToHA.

N3mepenune

CHIL.

Cnoxenune

CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopMarinu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U
najieHuu. CpaBHEHUE CUJT TPEHUS TTOKOS, KAYCHUS U
CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomol
N3yuenune nBuxeHns Opycka 1o HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IPYKUHE U
pe3nHOBOMOOpa3Ile, OT Ux AedopMarini.
Uccnenosanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3axonwt COXPAHCHUA 6 MEXAHUKeE
NmMnynbc MaTepuanbHON TOYKH (Tea), CACTEMbl MaTEPUATbHBIX TOueK. IMIybe CUiibl
WU3MEHECHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUS UMITYJIbca. PEaKTUBHOE JIBUKEHHUE.
Pa6Gora cuiibl. MOIIIHOCTH CHUJIBI.
Kunernueckast sHeprus maTepuaibHON TOUYkHU. Teopema 00 M3MEHEHUU
KMHETUYECKOMIHEPTUH.

[NorenuunanbHas sueprus. [loTeHnuanbHas sHEPTUs ynpyro Ae(popMUpOBaHHOM
IIPY>KHUHBI.

[ToTeHunanbHas 3Heprus Tesa BOJINU3H MOBEPXHOCTU 3€MJIH.
[ToTeHumanbHbIe U HEMOTEHIMATbHBIE CUITbI. CBA3b PaOOTHl HEMOTEHIUATBHBIX
CUJI CU3MEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TeJl. 3AKOH COXPAHECHHUS
MEXaHUYECKOU DHEPTUU.

Yrpyrue u HeyIpyTrue CTOJIKHOBEHHS.
TexHuyeckne yCcTpoMCTBA M NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
IPY>KUHHBIMITUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS

nMIyJbca. PeaktnBHoe

IBUKCHUE.

[Tepexo NOTEHIIUATEHON YHEPTUU B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3ydeHne abCOMOTHO HEYNPYTOTo yaapa ¢ HOMOUIbIO ABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIbI C U3MEHEHHEM MEXaHUYECKOM 3HEepTuu Tena
Ha MPUMEPE PACTKEHUS PESUHOBOTO XKTYTa.

Pa3znes 3. MousiekyisipHas pU3HUKa U TEPMOJINHAMUKA

Tema 1. Ocnosbl MoNEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE MMOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Auddysusa. Xapakrep JBUKEHUSI U
B3aMMO/ICVCTBUS YaCTHUI] BelIeCTBA. MoJIesI CTPOEHHUS Ta30B, ) KUJIKOCTEN U
TBEPJIBIX TEJI M 00OBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBEAITUX Mojielieil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTa. [locTtosiHHas ABoraapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remmneparyp
Llenscus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUUUJICATBHOTO Ta3a. AGCOMIOTHAs TeMIepaTypa Kak Mepa cpeaHeit
KMHETUYECKOW YHEPTUU TETUIOBOTO ABMXKEHHUS yacTul rasa. [llkana remneparyp



KenbBuHa. ['a30BbIe 3ak0HbI. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
JlanpToHa. M30mponecchl B HI€AIBHOM ra3e C NOCTOSIHHBIM KOJMYECTBOM
BeniecTBa. ['paduueckoe npeacTaBieHre H30MPOILECCOB: U30TEpMa, H30X0Pa,
n3zo0apa.

TexHuyeckre yCTpONUCTBa U MPAKTUIECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu
OnbITHI, JTIOKa3bIBAIOIINE JMCKPETHOE CTpPOEHHUE

BEIIECTBA, dboTorpaduu MOJICKYJIOPTaHUYECKUX

COCIMHECHUM.

OmnbiTel 0 MU GY3UH KUAKOCTEN 1

ra3oB.Moienb OpOyHOBCKOIO

JBU>KCHUSL.

Monens onbita [TepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO

B3auMoieicTBUSA. MOJieNb, MIUTFOCTPUPYIOLIAsk TPUPOAY TABICHUS

rasa Ha CTCHKH COCya.

OHBITLI, HIITIOCTPUPYIOHIHUC YPAaBHCHHUC COCTOAHUWA NACAIIBHOIO I'a3a,
H3O0IIPpOLCCCHI.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

Ornpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEpPEHHI 00bEMa
KOMHATBHI, JAaBJICHUS U TEMIIEPATYPHI BO3/lyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKTy ITApAMETPAMU COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. Ocnogbl mepmoounamuKu
TepMmoanHamMuueckas cucreMa. BHyTpeHHSs1 SJHEPTHUS TEPMOJIUHAMUYECKOU
CUCTEeMBbI UcIIoco0b! e€ n3meHenus. KomnuectBo Temnotsl v padbota. BHyTpeHHsIs
SHEPrusl OJHOATOMHOIO UIEAIBHOTO raza. Buael Temionepenayu:
TEITIONPOBOHOCTh, KOHBEKIUS, U3IyYEHHE. Y IEIbHAS TEIUIOEMKOCTD BEIIECTBA.
KosnuecTBo TemnoTel npu Temonepeaaye.

[Tousitue 06 aquabaTHOM mporiecce. [lepBriii 3aKOH TEPMOTUHAMUKH.
[IpumeHeHue nepBoro 3aK0Ha TEPMOJAMHAMUKH K n3ompoueccam. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Npo1iecCoB B MPUPO/IE.
Ternnobie MamuHbl. [IpuHIUIBL 1elcTBUS TETTOBBIX MaluH. [IpeoOpa3zoBanus
SHEPTrUu BTEIUIOBBIX MamnHax. KoapuuueHT nojae3noro nelcTBus TEmaoBoM
MamuHbl. [{ukin KapHo u erokosp@uimeHT nosie3Horo qeicTBUs. DKOJIOTHISCKUE
pOOJIEMBI TETIJIOIHEPTETUKH.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE IPUMEHEHHE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Lemoncmpayuu
N3meHenne BHYTPEHHEHW SHEPTUH Tella IIPU COBEPIIEHUU PAOOTHI: BBUIET IPOOKH
13 OyTBUIKY MO IEHCTBUEM CKATOTO BO3/TyXa, HarpeBaHue 3pupa B JaTyHHOU
TpyOKe MmyTéM TpeHU s (BUICOAEMOHCTPAIISA ).

M3meHeHue BHYTpPEHHEN SHEPTUH (TEMIIEpaTyphl) Teaa Npu



Teruionepenade. OneIT mo aguabaTHOMY pacIIMPEHUIO BO3AyXa
(OTBIT ¢ BO3AYITHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, p€aKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanusa eewjecmea. Pazosvie nepexoont
[TapooOpa3zoBanue u koHeHcanus. Micnapenue u kunenue. AOCOIOTHAs U
OTHOCHUTENBHAS BIAXKHOCTh BO3AyXa. HachllieHHbIN nTap. Y AenbHas TEIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT JaBICHUSI.
TBépnoe Teno. Kpucramimueckue u aMopgHble Tesa. AHU30TPOIHS CBOKWCTB
kpuctaiuioB. XKunkue kpuctamibl. CoBpeMeHHbIe MaTepuansl. [LaBnenue u
KpucTayui3aius. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHUE TEIUIOBOTO OanaHca.

TexHn4ecKkre yCTpOMCTBa U MPAKTUUECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MTOTYUYEHU COBPEMEHHBIX MATEPUATIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>xeHHOM

naBieHuu. CriocoObl U3MEPEHUS

BJIAKHOCTH.

HaOnronenue HarpeBaHus v MJIaBJIE€HUS] KPUCTANIMUECKOTO

BeNIECTBA. J[eMOHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HSMCpCHI/Ie OTHOCHUTEIBbHOM BJIAYKHOCTH BO3ayXa.

Pa3znes 4. DiekTpoauHAMUKA
Tema 1. nexkmpocmamuka

OnekTpu3anus Tela. ONEeKTpudeckuid 3apsan. [IBa Bua 3IEKTPUYECKHUX
3aps10B.
[IpoBOIHUKH, TUANEKTPUKU U OJYIPOBOAHUKN. 3AKOH COXPAaHEHHUSI dJIEKTPUUECKOTO
3apsaa.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTpUUECKUH 3apsi.
DnekTpudeckoe none. HanpsmEHHOCTh dneKTpruueckoro nois. [IpuHuun
CYIEPIIO3ULIUU IEKTPUUECKUX NOJIEN. JINHUN HAIPSYKEHHOCTHU DJIEKTPUYECKOTO
TIOJIS1.
PaGota cui snexkrpocrarnyeckoro moss. [lorennuan. Pa3nocts moTeHIMAIOB.
[IpoBOOHMKNH TUAJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. JuanekTpuueckas
IPOHUIIAEMOCTb.
DnekTpoéMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.
TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: AIEKTPOCKOIL,



AIEKTPOMETP, DIIEKTPOCTATHUECKAS 3aINTa, 3a36MJICHHUE YJIEKTPOTIPHOOPOB,
KOHJIEHCATOpP, KONMMPOBAJIbHBIA AIIIIAPAT, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS

aJIeKTpoMeTpa. Bzaumoaercreue

HA3JICKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpOBOHUKM B 3JIEKTPOCTATUYECKOM
1oJje. DNeKTPOCTaTUYECKas 3allNTA.
JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM IOJIE.
3aBUCHUMOCTB JIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA OT IJIOIA/IN TIACTHH,
PACCTOSTHUSIMEKAY HUMU U TUIJIEKTPUUYECKOU IPOHULIAEMOCTH.
DHeprus 3apsiKEHHOT0 KOHAEHCATOopa.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.
Tema 2. I[Tocmoannsiit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpedax
DJIEKTPUYECKUI TOK. Y CJIOBUS CYHIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
HcTounuku Toka.
Cuina toka. [TocTossHHBIN TOK.
Hanpsikenune. 3akon Oma 17151 yyacTKa LEnH.
DJIEKTPUYECKOE COIMPOTUBIICHUE. YJIEIIbHOE  COMPOTHUBJIIEHUE BEHIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE MMPOBOIHUKOB.
Paborta snextpuueckoro Toka. 3akoH Jlxoyns—JIena. MomHoCTh SJEKTPUIECKOTO
TOKa.
DJIEKTPOJIBUXKYILAsl CUJla U BHYTPEHHEE COMPOTUBJIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUISITIONTHOM (3aMKHYTOM) 3JIeKTpruUecKoi enu. KopoTkoe 3aMbIKaHuE.
DIIEKTPOHHAS MTPOBOJUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOBOT TemIieparypbl. CBEpXITPOBOIUMOCTb.
DJIEKTPUYECKUM TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MYYKOB.
ITonynpoBOIHHKHY. CoOcTBeHHas u IIpUMECHAs
MIPOBOJAUMOCTD TTOJTYIPOBOJHUKOB.
CgoiictBa p—n-niepexona. [1oaynpoBoTHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHUI TOK B pAcTBOpPax M PacIuiaBax JJICKTPOJUTOB. DJICKTPOJIUTHUECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DJIIEKTpUYECKUM TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATEIIbHBIN pa3psil.
Monuus.

IIma3ma.

TexHnueckne yCTpOUCTBA U IMTPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHHKHN TOKa, dJIEKTPOHArpeBaTeIIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBJICHHUS, BAKYYMHBIN U0/,

TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYITPOBOAHUKOBBIN AUO/I, FaJbBaHUKA.
Jlemoncmpayuu
I/I3M€pCHI/IC CHJIbI TOKa W HAIIPSIKCHUA.



3aBUCHUMOCTh CONPOTUBIICHUS LUUJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOLIATU
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CmemaHHOE COeTMHEHUE TPOBOIHUKOB.
[IpssMoe n3MepeHHe 3JEeKTPOIABHXKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] METAJJIOB OT

TeMrneparypsl. [IpoBOAMMOCTE 31EKTPOIUTOB.

HckpoBou pa3psia U MpOBOAUMOCTb

BO31yxa. OTHOCTOPOHHSA

MIPOBOJIMMOCTH AHOJA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyeHne cMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABKYILIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO

conpotusieHus. HabmroieHre anekTpoausa.

MesknpeaMeTHbIE CBA3U
Nzyuenne kypca gusuku 6azoBoro ypoBHs B 10 kiacce ocymecTBaseTcs ¢ ya€Tom
coZiep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.
Meowxcnpeomemnvie nouamus, CBI3aHHbBIE C U3yYEHUEM METOJ0B HAYYHOTO
NO3HAHMSL: SIBJICHUE, HAYYHBIN (DaKT, TUIOTEe3a, GU3NUYEeCcKas BEIMUMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICTIUPOBaHUE, MOJIEb, U3MEPEHUE.
Mamemamuxka: pemieHUue CUCTEMbI YpaBHEHUM, JInHEWHas QyHKIMs, napadoa,
runep0o0a, ux rpapuku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIMU Ha OCH KOOPJMHAT, CII0’KEHNE BEKTOPOB.
Buonocus: Mmexannueckoe IBUKEHUE B )KUBOM mpupoje, nuddysus, ocMmoc,
TEMI000MEH KMBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIayH, TEMIIOBOE PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOU MTPUPOJE.
Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsI Macca, TEIJIOBBIE CBOKMCTBA TBEPIBIX TEN, )KUAKOCTEH U
ra3oB, JIEKTPUUECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIMTHYECKAS TUCCOLMALINS,
raJibBaHUKA.

l'eoepagus: BIaXXHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.
Texnonoeus: npeoOpa3zoBaHUe IBUKEHHUI C UCMOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, TOAIIUITHUKH, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCca B
TeXHUKE (pakeTa, BOAOMET U APYTHe), JBUraTEIb BHYyTPEHHETO CTOPaHHUsI, MapoBas
TypOUHa, OBITOBON XOJOIMUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTHH MOTYYESHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUEDIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, AIEKTPOHArPEBATENbHbIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI,
rajabBaHHKA.



11 KJIACC

Pa3nen 4. dnekTpoguHaMuKka
Tema 3. Maznumnoe noje. I1eKMPOMAZHUMHAA UHOYKYUS
ITocTossHHBIe MarHuThl. B3anMoaelicTBHE TOCTOSIHHBIX MarHuToB. MarautHoe

nosne. Bektop MarHuTHOW MHAYKUMU. [[puHINN Cynepno3uiny MAarHUTHBIX ITOJIEH.
JIvHuy MarHUTHOMMHAYKIMU. KapThHa IMHUNA MarHUTHOW MHIYKIIVH T10JIs
MOCTOSTHHBIX MarHuTOB.
MarauTHOE 1oJjie NpoBOIHUKA ¢ TOKOM. KapThHa TMHUNA UHAYKIIMM MAarHUTHOTO
MOJIS JUIMHHOTO MPAMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MMPOBOIHHUKA,
KaTyIIKu ¢ TokoM. OnbIT Dpctena. BanmoaeiicTBue npoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ Mo1yJIb U HaIllpaBJICHHE.
Cuna Jlopenua, €€ MoayJib U HanpasJeHUE. J[BUKEHUE 3apsS)KEHHOM YaCTUIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabota cuisl Jlopenua.

SIBiieHue d3JEeKTpOMarHUTHOM WHAYKUMHU. [IOTOK BEekTOpa MarHUTHOU

VUHJYKIUH.
DIIEKTPOJIBHKYILAsA CHJIa MHIYKINHU. 3aKOH 3JIEKTPOMArHUTHOW MHIYKIMU Dapajes.
BuxpeBoe 351eKTpuiecKoe Mmoje. DIEeKTPOABIKYIIAs CHIIA UHAYKIUU B
IIPOBOJHUKE, IBHUKYIIEMCS ITOCTYIIATENILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMHU. DJIEKTPOIBUKYIAsl CHUIIA

CaMOMHIYKIIMU. DHEPTIUsl MATHUTHOTO MOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue YCTPOWCTBaW NPAKTHYECKOE IIPUMEHEHUE:!

IIOCTOSIHHBIE ~ MAarHUTBIL, AJIEKTPOMArHUTBhI, JIEKTPOABUTATEND,

YCKOPUTEIH JIEMEHTAPHBIX YACTHULl, MHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM

nosneM.JIMHUY MHAYKIIMK MAarHUTHOTO TOJISL.

B3aumoperictBre AByX NPOBOJHUKOB C

tokom.Cuiia Amrepa.

HevictBue cuiel JIopeHIia Ha HOHBI

3JICKTPOJUTA. SIBJICHUE

3JIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuo Jlenua.
3aBUCHUMOCTbD JIEKTPOABUKYIIECH CUIbI UHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHMTHOTOTIOTOKA.

SIBiieHUE CaMOUHIYKIIUH.

Yyenuueckuu IKCnepumenm, Jla5opam0prze pa60mbl

N3ydyeHne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

Hccnenoanue AeiCTBYUS TOCTOSIHHOTO MarHUTa HA

paMKy ¢ TokoMm.VccrenoBanue sIBIeHUs



3JIEKTPOMArHUTHOW UHIYKIIUU.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHummnsle Kojaieoanus
Konebarenbnas cucrema. CBOOOIHBIE MEXaHHUECKHE KoyteOanus. ['apMoHnyeckue
konebanus. [lepuos, yactoTa, amMmuTyaa u ¢gasa koinedanuit. [1pyxuHHBIHM
MasTHUK. MareMaTuyecKuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJICOAHUM.
[IpeBpaiiienrie SHEPTUU MPUTAPMOHUYECKUX KOJICOAHUSX.
Konebarenbubiii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHHIE KOJICOAHUS B
UcaIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHSI MEX1y MEXaHUUYECKUMU U
ANEKTPOMArHUTHbIMUKOJIeOaHusiMu. Popmyia TomcoHa. 3aKOH COXpaHEHUs

OHCPIruu B NnACaJIbHOM KoJIeOaTeTLHOM KOHTYPC.

[IpeacraBnenue o 3aTyxaromux KojacOaHusX. BeIHYKICHHBIE MEXaHUICCKUE
KOJIe0aHMs.

Pe3onanc. BelHyX/I€HHbBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

[Iepemennsbiil Tok. CHHYCOMIAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTH

IIEPEMEHHOTO TOKa.
AMITMTYTHOE U IEUCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA U HAIIPSKCHMUS.
Tpanchopmarop. IIpousBoacTso, nepenaya u NOTpedICHNE IIEKTPUIECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKHU IIPH POU3BOACTBE AEKTpo3Heprun. KynpTypa
HCTIOJIb30BaHUs JJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HHU.
TexHuyeckue ycTporucTBa U NPaKTHYECKOE TPUMEHEHUE: DIEKTPUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IUHUHU JIEKTPOIepeaay.

Jlemoncmpayuu
HccnenoBanue napaMeTpoB KojedaTeabHONU CUCTEMBI (MIPYKUHHBINA UITH
MaTeMaTUYECKUIMAsITHUK).

Hab6nronenue 3aTyxaromux KoieOaHuu.

HccnenoBanne CBOMCTB BBIHYKIECHHBIX

kosebanuii. Habmronenne pesonanca.

CB0OOIHBIE 2JIEKTPOMATHUTHBIEC KOJICOAHMS.
OcumnorpaMMsl (3aBUCUMOCTH CHJTBI TOKA U HAIIPSDKEHUSI OT BPEMEHU) JIs
ANIEKTPOMATHUTHBIX KOJICOAHUIA.
Pe3onaHc npu nociaeaoBaTENbHOM COEAUHEHNH PE3UCTOPA, KATYIIKN
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol
HccnenoBanue 3aBUCMMOCTH TIEpHO/a MaJbIX KOJIeOaHU Ipy3a Ha HUTU OT JUIUHBI
HUATH UMACCHI I'Py3a.
HccnenoBanne nepeMEHHOro TOKa B LEMH U3 MOCIEA0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IIEKMPOMACHUNHbLE 60]IHbl
Mexanundeckue BOJIHBI, yca0Bus pacnpocrpanenus. Ilepuon. Ckopocts
pacnpoCTpaHEHUA U JIMHA BOJIHBL. [loniepeunbie 1 MpOAOIbHBIE BOJIHBI.



WNuTepdepennus u nudpakuns MEXaHHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBIL. Y CIIOBHSI U3TyYEHUS AIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrauus BekropoB E, B, V B anektpomarautHoii BonHe. CBocTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHE, IOIpU3anus, 1udpaKuus,
uHTepdepeHuust. CKOpoCcTh 3JEKTPOMAarHUTHBIX BOJIH.

[Mxana QJICKTPOMAIrHUTHBIX BOJIH. HpI/IMCHCHI/Ie QJICKTPOMAriuTHBIX BOJIH B
TCXHUKEC U

OBITY
[TpuHIATIBI paHOCBS3U U TEJICBUICHUA.

Pagnonokarust. DneKTpoOMarHUTHOE
3arpsi3HEHUE OKPYIKAIOLIECH Cpebl.

TexHuyeckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI,



yJIbTPAa3BYKOBAsl IMATHOCTUKA B TEXHUKE U MEAULIMHE, pajap, paAUONPUEMHUK,
TEJIeBU30D,aHTeHHa, Teneon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U

poAoabHBIX BoJH. Konebmromeecs Te0 Kak HCTOYHHUK

3BYKa.

Hab6nronenue otpaxeHus: U IpeoMICHUS

MexaHudeckux BojiH. Habmonenue unrepdepeHuu u

mudpakiui MEXaHUYECKUX BOJIH. 3ByKOBOM pE30HAHC.
Habmoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M YaCTOTOM
KOoJIeOaHU .
HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HUE, IIPEIOMIICHHE,
noJigspu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonMHEHOE pacCIIpOCTPaHEHUE CBETA B OAHOPOJHOMN

cpene.
JIyud cBera. ToueuHbII HCTOYHUK CBETA.
OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenune uzodpakeHuit B
IJIOCKOM 3E€pKaJe.
[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHpli yron nojHoro
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. ClnoxHbI cocTaB O6enoro ceera. L{Ber.
Cobuparonye u paccernBaroliye JuH3bl. ToHKas TuH3a. POKYCHOE pacCTOsTHUE U
onTHYECKas CHiia TOHKOM JinH3bL. [TocTpoeHne n3o0paxxeHuii B coOuparoumx u
pacceuBarommx JiMH3ax. GopMysia TOHKOM JUH3bL. Y BEIIMUEHUE, 1aBAEMOE JINH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUUECKON OTITUKH.
Bonnogas ontuka. MUutepdepenius ceera. KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS
HAOJIIOICHHS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT
JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOYHUKOB.
Hudpakuus cseta. Judpakuronnas pemérka. Y cinoBue HaOM0IEHUS ITaBHBIX
MaKCHUMYMOB TP NaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TUPPAKIUOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.
TexHuyeckre ycTporucTBa U NPAaKTUYECKOE MPUMEHEHHE: OUKH, JIYIIa,
doToanmapat, MpOEKIIMOHHBIN anmapart, MUKPOCKOII, TEJIECKOTII, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOISPOUI.

Jlemoncmpayuu
IIpssMonMHEHOE PacIpPOCTPAHEHUE, OTPAXKEHUE U IIPEIIOMIICHUE CBETA.
OnTtuyeckuenpruOopHI.

ITonHoe BHyTpeHHEE OTpakeHue. Moaensb

cBeToBoga. MccinenoBanme cCBONMCTB

U300paKeHU B JTMH3AX.



Mopaenn MUKpOCKOIIA,

Teneckona. Habmonenue

UHTEPPEPEHIINH CBETA.

Ha6monenue nudpakunu

CBETa.

Hab6nronenue nucnepcnu cBera.

[lonydeHue ciekTpa ¢ TOMOIIBIO

IIPU3MBI.

[Tony4yenue cnekTpa ¢ MOMONIbI0 JUGPAKIIUOHHOM
pemétku. Habmoaenue noysipu3aiuiu CBETa.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenune nokasaresns npeaoMIeHus
crekia. McciaenoBanne CBOMCTB
n300pakeHuii B muH3ax. Habmonenue
JIUCIIEPCUU CBETA.

Pa3nen 6. OcHOBBI cIeNMAIbHOM TEOPUH OTHOCUTEIBHOCTH
I'panuiel IPUMEHUMOCTH KJIACCUYECKOU MexaHuKU. [locTynaTel criennaibHON
TEOPUU OTHOCUTEILHOCTA: UHBAPUAHTHOCTh MOJYJISL CKOPOCTH CBETA B BAKyyME,
MIPUHLNI OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U
COKpAILEHUE TIMHBI. DHEPTUS U UMITYJIbC PENSATUBUCTCKON YAaCTHIIBI.

CBsi3b MacChl C HEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIIbL. DHEPTHUS
TTOKOSI.

Paszpes 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul Keanmoeou onmuxu
®otonbl. Popmyina [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTOW. DHEPrus u
UMITYJIbC (DOTOHA.
OTkpeITHE U UCCIIEIOBAHUE dboroaddexra. Ombiter A, T.

Cronerosa. 3akonblpoTorhPexra. YpaBHeHHEe DUHIITEITHA

st poroaddexra. «Kpacnas rpanuiay dhotodrddexra.

Hasnenue ceera. OnwiThl 11. H.

JleOeneBa. XuMHU4eCKOe IelCTBUE

CBeTa.



Texaudeckue yCTpOWCTBa U MPAKTUIECKOE MPUMEHEHne: (POTO3IeMeHT, (OTOATIHK,
CoJIHEUHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o1or(h(PexT Ha yCTaHOBKE C IIMHKOBOM

acTuHOM. McceiienoBanne 3aKOHOB

BHemHero GporodddekTa.

CBeToauo.

CosiHeuHas

OaTapes.

Tema 2. Cmpoenue amoma
Mopenb atoma ToMmcona. OnbiThl Pezepdopaa mno paccestHuio o -4acTHil.
[imanerapuas moxens aroma. Ilocrynatel bopa. M3nyyenue u nornouenue
(OTOHOB IPU MEPEXO0JI€ aTOMA C OJTHOTO YPOBHS 3HEPTUU Ha Ipyroil. Buasl
criekTpoB. CIIEKTp YPOBHEHN SHEPTUU aTOMa BOJAOPO/A.

Bonnosele cBoiicTBa yactuil. Bonnsl ne bponna. KopnyckyispHo-

BOJIHOBOM Ayann3m.CIIOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHUE.
TexHuueckue YCTPOMCTBAU MPAKTUYECKOE IIPUMEHEHHUE:

CIIEKTPAJIbHBIN aHAIN3 (CIIEKTPOCKO ), JIa3€P, KBAHTOBBII

KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

OnpeneneHue IIUHBI BOJIHBI Ja3epa.

Ha6nronenue muHeYaThIX CIIEKTPOB

u3nyuenus.Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HaOnronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe aopo

DKCIIEPUMEHTBI, JOKA3bIBAIOINE CIIOKHOCTb CTPOCHHUS A1pa. OTKPBITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa mo onpepeneHnio cocraBa
paanoakTUBHOTO u3nyudeHus. CBoicTBa anbda-, 0eTa-, raMMa-U3IydeHUsI.
BrnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbITHE IPOTOHA U HeWTpoHa. HyknonHas monens siapa [elizenoepra—
NBanenko. 3apsasapa. MaccoBoe uucio sigpa. M30Tonsl.
Anbba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyuenue.
3aKOoH paJuoaKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B siape. SAnepubie cuibl. Jledexr
Macchl sapa. SinepHeie peakuuu. /lenenue u cuHTe3 saep.
Anepnsiii peakrop. TepMosiaepHbiii cuaTE3. [Ipo6aeMbl 1 IEPCIEKTUBEI
SIEPHOMIHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SAEPHOM SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHUE MO3UTPOHA.
Mertoapl HAOIIOICHHS U PETUCTPAITUN DIIEMEHTAPHBIX YACTHII.
OyHaameHTanbHbIe B3auMoeicTBus. EAMHCTBO hu3nueckoil KapTUHBI MUpA.
TexHuyeckre ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa



Bunbcona, siaepHsliii peakTop, aromMHasi 0omoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTull (110 TOTOBLIM (hoTOTpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMMU U ACTPOPU3UKH

Otamnsl pa3zBuTHs acTpoHOMUHM. [IpUKkiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE

aCTPOHOMMH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUE 3BE3/IbI, IAHETHI, UX

BUANMOE JBUkeHue. ColHeuHas crucTeMa.
Comnue. ConHeuHast akTUBHOCTb. MlcTounuK 3Heprun ConHNa U 3BE31. 3BE3bI, X
OCHOBHBIE€ XapAKTEPUCTUKH. J(narpamMmmMa «CIEKTPAIBbHBIN KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOMIIOCIE0BATENbHOCTHA. 3ABUCUMOCTD «Macca — CBETUMOCTBY» JIJIS
3BE3]1 IJIaBHOMIIOCIEN0BATENbHOCTU. BHYTpeHHee cTpoeHune 3BE€311. COBpeMEHHBIE
MPEJICTABICHUS OMPOUCXOXKIACHUU U 3BOIONMU COJIHIIA U 3BE3/. DTalbl )KU3HU
3BE3]I.
Muteunsiii [TyTe — Hamia ['anmaktuka. [Tomoxenne u aerxenne ConHIa B
lNanaktuke. Tuneiranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE ABIPHI B siApax
rajgakTHK.
Bcenennas. Paciupenue Beenennoit. 3akon Xa66s1a. Paz0eranue rajakTuk.
Teopus bonpmoro B3psiBa. PenukTOBOE M3ITydeHUE.

Macmrabnas ctpykTypa BeenenHow.

Meraranaktuka. Hepeménnbie mpooiembl

ACTPOHOMMH.

Yuenuueckue nabnooenus
Ha6nronenust HeBOOpy>KEHHBIM TJ1a30M C MCTIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJIs1 OTpeIeTICHUS TI0JIOKEHHST HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOIO MOJIYIIAPHS U PKHUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee NOBTOPEHUE
Ponb hu3uku 1 acTpOHOMHUHU B SKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COIIMAIBHOM H
ATUYECKOM chepax AesITeTHHOCTH YeTIOBEKa, POJIh U MECTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOMHAYYHON KapTUHE MUPA, POJIb PU3NUECKON TeOpHrH B (OPMUPOBAHUHN
IpencTaBleHu 0 GU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTHUHBI MUPa
B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O MPUPOJIE.

MesknpeaMeTHbIe CBSI3H
N3yuenue kypca ¢pusnku 6a30B0oro ypoBHA B 11 kiacce ocymiecTBisieTcs: ¢ y4éTom
coJiepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTEMaTHUKH, OUOJIOTHH,
XUMUH, Teorpaduul ¥ TEXHOJIOTHH.
Meoicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM PakT, Turnore3a, (puznyeckas BeJIMUMHA, 3aKOH,



TEeOpUsi, HAOIIO/IEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPEHHUE.
Mamemamuxka: penieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKHE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOCKIUH HA OCHU KOOPJIUHAT, CII0KEHUE BEKTOPOB, TPOU3BOIHBIE
AIIEMEHTAPHBIX (PYHKITUH, TPU3HAKH ITOA00HUS TPEYTOJILHUKOB, OMIPEICIICHNE
MJIOIA U TUTOCKHX (pUryp u 00bEMa Te.

buonocus: anexTpudeckue BICHUs B )KUBOU IPUPO/IE, KOJieOaTeIbHbIC IBUKCHHS B
KUBOUTIPUPOJIC, ONITUYECKUE ABJICHUS B dKUBOM IPUPOJIE, ICHCTBUE pagualii Ha
YKHABBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX TET,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIHHBIN aHAIH3.
T'eoepaghusn: MarHuTHBIE TTOTIOCA 3€MJTH, 3aJIe)KU MAaTrHUTHBIX Py, GOTOChEMKA
3€MHOM IMOBEPXHOCTH, MPEIACKA3AHUE 3EMIICTPSCCHUM.

Texnonozcus: TMHAM BIEKTPOIIEpeaay, TEHEPATOP IEPEMEHHOIO TOKa,
3JIEKTPOABUTATEIb, MHAYKIIMOHHAS TI€Yb, pajiap, paauolpUEMHHUK, TEIECBU30P,
aHTeHHa, Teniegod, CBY-neub, MpOEKIIMOHHBINA annapaT, BOJIOKOHHAs! ONITUKA,
COJIHEUHas OaTapes.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
POU3UKE HAYPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CPETHETr0 00I1Iero
oOpazoBaHus (0a30BbII YPOBEHB) AOJIAKHO 00CCIICUUTh JOCTHXKCHUE CIEAYIOITUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMHHOCTHBLIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3yabTaThl OCBOEHUS yueOHOTO TIpeaMeTa « DU3nKay JTOJKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONUXCsl PYKOBOACTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIIMEN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACITUPEHHE KU3HEHHOTO
OIBbITA U OIIBITA JESITEIBHOCTH B MPOLIECCE PEATU3aLMY OCHOBHBIX HAIIPABICHUMN
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOI0 BOCIIUTAHMA:
c(hOpMHUPOBAHHOCTH IPaKIAHCKOM MO3UITMK O0YYarOIIErocsiKak aKTUBHOTO

HMOTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIICUYEIIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEMH;
TOTOBHOCTbh BECTU COBMECTHYIO JE€ATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYTIPABJICHUH B 00pa30BaTEIHLHOM OpPTraHU3aIiy;
YMEHHUE B3aMMOJICHCTBOBATh C COLUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSAMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM AEATENbHOCTH,



2) IaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPaXKIaHCKON WIGHTUYHOCTH,

NaTPUOTU3MA; IIEHHOCTHOE OTHOIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIAM,

JOCTHUKEHUAM POCCUMCKHUX
y4€HBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEJICHNS,
CITIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HAMOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NESATEIIbHOCTA YYEHOTO;

OCO3HaHME JJUIHOTO BKJIaJa B MOCTPOCHNUE YCTOMYUBOTO OYyIIEro;

4) 3CTeTHYECKOI0 BOCIIMTAHUS :
ACTETUIECKOE OTHOIIECHUE K MHUPY, BKIIIOUAsl ICTETUKY HAYIHOT'O TBOPUYECTBA,
npucymieroGpu3nIecKon HayKe;

5) TPyA0BOI0 BOCIIUTAHUA:
HWHTEPEC K pa3InIHbIM chepam MpodeccCHoHaTbHOU ACSITEIBHOCTH, B TOM YUCIIC
CBSI3aHHBIMC (DH3UKOM M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun B peain30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUI0 M CAaMOOOPa30BaHUIO B 00JIACTH
(bU3UKH Ha IPOTSHKCHUHU BCEH JKU3HU;

6) IKOJIOTHYECKOro BOCIIUTAHMS:
c(hOpPMHPOBAHHOCTH YKOJIOTHICCKOHN KYJIBTYPhI, OCO3HAHUE TJIOOATBHOTO
XapakTepa dKOJIOTHYECKUX MPoOIIeM;

IJIJAHUPOBAHUE U OCYILECTBIICHUE AEMCTBUN B OKPY’KAIOIIEN Cpelle HA OCHOBE 3HAHMS
LEJIENYCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA;
pacuMpeHue OMbITA JIESITEIIBHOCTUIKOJIOTHYECKON
HaIpaBJIECHHOCTH Ha OCHOBEUMEIOILUXCS
3HaHUH 1O PU3HKE;
7) HEHHOCTH HAYYHOI'0 IIO3HAHMS:
c(OpPMUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIOPa3BUTHUS (PU3UUYECKON HAYKU;
OCO3HaHHUE LIEHHOCTU HAYYHOU AESATENBHOCTH, TOTOBHOCTh B MPOLECCE U3YUEHHUS
(U3UKMOCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh
UHAUBUYAJIHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe e CTBUS
Ba3oBble JJoruuyeckue AeficTBUA:

CaMOCTOSTENbHO (POPMYIUPOBATh M AKTyaIH3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
ONPENEIATH LEIU AEATEIbHOCTH, 3a4aBaTh ITApAMETPBI U KPUTEPUU UX



TOCTUKECHHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NYECKUX
SABJICHUSIX; pa3pabaThiBaTh IIaH PELICHUs MPOOJIEMbI ¢ YUETOM aHaIM3a
UMEIOIIUXCA MaTepHaIbHBIX
Y HEMaTEepPHAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIHTATOB
1[EJISIM, OLICHUBATh PUCKU TOCIEICTBUN ACSITENbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJIHIATH PAOOTY B YCIOBUSX PEaIbHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBnle ucciienoBarejbcKkye 1eMCTBUA.
BJIA/IETh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMH MOHATHUSIMHU U METOAAMH
(bu3HUEeCKOMHAYKY;
BJIa/I€Th HaBbIKaMH Y4eOHO-HCCIIE0BATENbCKON U IPOEKTHOM €A TEIBHOCTH B
00sacTu GU3HUKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TTOMCKY
METOJIOB pelIeHHs 3a1a4 (GU3UYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3TUIHbBIX
METOJI0B ITO3HAHUS;
BJIA/I€Th BUJAMH JIEATEIBHOCTH MO MOJyUYEHUIO HOBOTO 3HAHMUSI, €T0
WHTEPIIPETAINN, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3TUYHBIX yUeOHBIX
CUTYaLIMSIX, B TOM YUCJIE ITPU CO3/IaHUNy4€OHBIX MPOEKTOB B 00JaCTH (PU3HUKU;
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyaJIM3UPOBATh 3aa4y, BEIABUTATh
TUNOTE3Y €€ pelIeHns, HaXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBAa CBOMX
YTBEpXKACHUMN, 3aaBaTbIapaMETPhl U KPUTEPUU PELICHMUS;
aHAJIM3UPOBATH MTOJIYUECHHBIE B XO/I€ PELICHUS 3a/1a4ll Pe3yJIbTaThl, KpUTHUECKU
OILICHWBATHbUX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBUTH U HOPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON
JESTEIbHOCTH, B TOMUKCJIE MIPU U3yYCHUH (PU3UKU;
JaBaTh OLEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IacTh
KHU3HEAESITeIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
IpeAMETHBIX 00JIacTei;
BBIIBUTATh HOBBIE UJIEH, MIpeIaraTh OPUTHHAIbHBIE TTOAXOAbI U
PEIICHNS; CTAaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE
aIbTepHATUBHBIC PEIICHHS.



PadoTa ¢ nungopmanueii:
BJIa/I€Th HaBbIKaMU MOIy4YeHHsI HH(pOpMauu (U3HMUECKOTO COAECPKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYLIECTBIIATH TOUCK, aHAIIU3,
CUCTEMAaTU3AINI0 HUHTEPIIPETALINIO MHPOPMAIINK Pa3IMYHbIX BUOB U (hopM
MIPEICTABJICHHUS;

OLICHUBAThH JOCTOBEPHOCTH UH(OpMALINY;
MCIOJIb30BaTh CPECTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHU B
pELIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 331a4 C
coOroieHneM TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPaBOBbIX U ATUYECKUX HOPM, HOPM MH(DOPMATMOHHOU
0e30MacHOCTH;
CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUSI B PA3IMUHBIX (popmarax ¢ yuéTom
Ha3Ha4Y€HUs HH(OpPMaLIK U LIETIEBON ayUTOPHUH, BBIOUpPAst ONITUMAIBbHYIO GOpMy
IPEICTaBICHUA N BU3yAIU3ALIUH.

KoMMmyHuKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE TeHCTBHUSI:
OCYIIECTBIISITH OOIICHUE HA YpOKaX (PU3WKHU M BO BHE-YPOUHOU
JCSATEIIEHOCTH; PAaCIIO3HABATH MPEANOCHITKYA KOHMIMKTHBIX CHTYAIi 1
CMSTYaTh KOH(IIMKTHI; Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;
MOHMMATh U MCIIOJIH30BaTh MPEUMYIIICCTBA KOMAaHIHOW U HHIUBUIYaIbHOM
paboTHI;
BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIIX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,
NPUHAMATH TSI COBMECTHOM JCSITEITLHOCTH, OPTaHU30BBIBATH M KOOPJIUHUPOBATH
JCHCTBUS 110 €€ JJOCTHIKCHHIO: COCTABJIATD IUIaH ICHCTBUH, pacpeaeaTh POJIU C
y4€TOM MHEHUH Y9aCTHUKOB, 00CYKJIaTh Pe3y/IbTaThl COBMECTHOM pabOThI;
OIICHMBATh KAYECTBO CBOETO BKJIAJa U KAXKIOTO yYaCTHUKA KOMaH/IbI B OOIINIA
PE3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;
npeJiaraTh HOBBIC MPOEKTHI, OLIEHUBATh UCH C TTO3UI[MH HOBU3HBI,
OPUTHHAJILHOCTH, IPAKTHYECKON 3HAYMMOCTH;
OCYIIECTBIIATH TO3UTHBHOE CTPATETHUECKOE MOBEICHUE B PA3JIMYHBIX CHUTYAI[UX,
MIPOSIBIISATH TBOPUYCCTBO U BOOOPAKECHHE, OBITH MHUITHATHBHBIM.

PeryisiTuBHbIE YHUBepcaJibHbIe Y4yeOHbIe
percreusiCaMmoopranu3anus:

CaMOCTOSTENIbHO OCYIIECTBIIATh O3HABATEIBHYIO AESTEIBHOCTD B 001aCTH
(U3UKU U aCTPOHOMUHU, BBISBISTH IPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTABIIATH IUIAH PELICHHS PAaCUETHBIX U KAYECTBEHHBIX 33/1a4,
IUTaH BBINIOJHEHMSI IPAKTUYECKON pabOThI ¢ yUETOM HMEIOLUXCS PECYPCOB,



COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTCHHI;

JaBaTh OIIEHKY HOBBIM CUTYAaIIHIM;

pacimupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;
Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 32 PEIICHHUE;

OLICHHMBATh IPUOOPETEHHBIHN OIIBIT;
CIIoco0CTBOBATH (HOPMHUPOBAHUIO U TIPOSIBIICHUIO 3Py UMK B 00JIaCTH (PU3UKH,
MOCTOSIHHOTIOBBIIIATH CBOM 00pa30oBaTENbHBIN U KYJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYalLllsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;
BJIa/I€Th HaBbIKAMU I1O3HABATEIbHOU pedeKCun KaKk OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUIH MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHHI;
HCIIOJIb30BaTh MPUEMBI pehIEKCUH JJIsl OLIEHKU CUTYalllH, BIOOpa
BEPHOT'O PEILEHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH
pPELIEHUS 110 UX CHU)KCHUIO; IPUHUMATh MOTUBBI U ApIYMEHTHI IPYTHUX
IPU aHAJINU3€E PE3yJIbTATOB AEATEIbHOCTH; IPUHUMATD CE0sl, TOHUMAsI
CBOM HEJIOCTAaTKHU U IOCTOUHCTBA,
MPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX TP aHAJIM3€E PE3yJIbTaTOB
JesITeIbHOCTH; TPU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.
B nponecce 1oCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IIPOIPAMMBI 110
bu3uKe AITypOBHS CpeAHETr0 00111ero 00pa3oBaHusl y 00yUYarOIIuXCs
COBEPILIEHCTBYETCS SMOLMOHAIBHBIN MHTEIEKT, MPEANOoaratouui
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAIPABJICHUS pa3BUTHS COOCTBEHHOM SMOLIMOHANIBHOM Cephl,
OBITh YBEPEHHBIM B ce0€;
CaMOpETyJIUPOBAHHUSI, BKIIIOYAIOILEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh3a CBOE MOBEJEHUE, CTIOCOOHOCTh a1alTUPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATETUOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBAILMH, BKJIIOYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIH U
ycnexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATH UCXO/s U3 CBOMX
BO3MO>KHOCTEH;
SMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh SMOIIMOHATIBHOE COCTOSTHUE
APYTUX, YYUTHIBATh €T0 MPHU OCYIECTBICHUN OOLICHHSI, CTIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILIEHHUS C
JIPYTUMU JIOAbMU, 3200TUTHCS, IPOSIBIATH MHTEPEC U pa3periaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI
K xoniy o6ydyenus B 10 kj1acce npeamMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE



JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
JE€MOHCTPUPOBATh Ha IPUMEPaAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4HOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU ESATEINBHOCTH JIFOJEH;

YUUTBIBaTh PAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTrepuaibHas TOYKa, MHEpLUUaIbHAs CUCTEMA OTCUETA, aDCOIIOTHO TBEPIOE TEIIO,
WJICAUTbHBIN Ta3, MOJIECJIN CTPOEHUSI Ta30B, JKUAKOCTEN U TBEPABIX TEI, TOUECUHBIN
AIIEKTPUYECKUH 3apsil IPU PEIICHNU (PU3UUECKUX 3aa4;

pacrno3HaBaTh (pU3NUECKUe ABJICHUS (TIPOLIECCHI) U OOBACHATH UX Ha OCHOBE
3aKOHOBMEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOPUH CTPOCHMS BELIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUYKEHUE, CBOOOTHOE MAJIEHUE TEJ, IBHKEHHE MO0 OKPYKHOCTH, HHEPLIUS,
B3auMozeicTBue Tei, 1udPy3us, OpOyHOBCKOE IBUKEHHUE,CTPOCHHUE KUAKOCTEN U
TBEPABIX TEJ, U3BMEHEHUE 00bEMa TeJ MPU HarpeBaHUM (OXJIAXKIEHUH ), TEIIIOBOE
pPaBHOBECHE, UCIIAPEHNE, KOHAEHCAINSI, TUIABJIEHNE, KPUCTAIUIA3ALUsA, KUIICHHE,
BJIAKHOCTH BO3/lyXa, ITIOBBIIICHNE JABJICHUS T'a3a IIPU €ro0 HArPEBAHUU B 3aKPBITOM
COCyJie, CBA3bMEXKY ITapaMETPaMH COCTOSIHUSA ra3a B U30IMPOLECCAX,
JJIEKTpU3aLMs TeJl, B3aUMOJECHCTBUE 3apsJI0B;

ONKCHIBATH MEXAHUYECKOE ABUKEHUE, UCTIONb3Ys (PU3NUECKHUE BETUUUHBI:
KOOpJMHATA, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC T€JIa, KHHETUYECKAast SHEPIHsl, IOTEHIUAJIbHAS SHEPTHsl, MEXaHUYECKas
paboTa, MexaHU4eCcKasi MOIITHOCTh; MPU OMUCAaHUM MPABUIILHO TPAKTOBATh
(pU3HUECKHUIl CMBICI UCIIOJIB3YEMbIX BEIMUMH, MX 0003HAYEHUS U €IUHMUIIbI,
HaXoAUTh (POPMYIIbI, CBSI3bIBAIOLINE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU;

OMKCHIBATh U3yUEHHBIE TEIUIOBbIE CBOMCTBA TN U TEIJIOBBIE SIBJICHUS, UCHIOIb3YS
(u3ruecKre BEIMYHUHbI: JaBJICHUE Ta3a, TEMIEepaTypa, CpeAHssl KHHETHYeCKas
AHEPrUs Xa0THUECKOTO JIBMXKEHHS MOJIEKYJ, CPETHEKBAApAaTUYHAsI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS 3HEPIus, padoTa raza, KoahpuimeHt
IIOJIE3HOTO JIEMCTBHS TEIUIOBOTO JBUTATEINS; IPU ONMCAHUU NIPABUIIBHO TPAKTOBATH
(u3NYECKUIl CMBICI UCIIOJIb3YEMbIX BEJIMUMH, MX 0003HAUCHUS U €AMHHULIBI,
HaXO0JUTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUYUHY C IPYTUMHU
BEJTMYMHAM;

OMKCHIBATH U3yUYEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
ABJICHUS (TPOIIECCHI), UCIIOJIBb3YS (PU3NUYECKHE BEIIMUMHBI: JIEKTPUUECKUM 3apsif,
ANEKTPUUECKOE T10JI€, HANPSKEHHOCTD NOJIS, MOTEHIMAII, PA3HOCTh OTEHIINAJIOB;
IIPU ONUCAHUU MPABUIIBHO TPAKTOBAThH (PU3MUECKUN CMBICI UCTIOIb3yEMbIX
BEJIMYMH, X 0003HAUECHUS U €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLIHE
JaHHYI0 (PU3HYECKYIO BEIMUMHY C JPYTUMU BEIMYUHAMY;

aHAIM3UPOBaTh (GU3HUECKUE MPOLECCHI U SIBICHUS, UCIOB3Ys (pUu3nyeckue
3aKOHBI UIPUHITUIIBL: 3aKOH BceMUpHOTo Tsirotenus, |, II u III 3akonst HetoToHA,
3aKOH COXPAHEHHSI MEXAHUYECKOM SHEPIHH, 3aKOH COXPAaHEHUS] UMITYJIbCA,



MIPUHITUTI CYTIEPITO3UIINN CUJI, IPUHITAIT PABHOIIPABUS WHEPITUATBHBIX CUCTEM
0TCY€Ta, MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOSHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KHHETUIECKON YHEPTHH TEIJIOBOTO ABM)KCHHUS MOJIEKYJI C
aOCOJIIOTHON TEeMIIEPAaTyPOid, IEPBhI 3aKOH TEPMOIUHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsaa, 3akoH KysoHa, mpu 5ToM pa3nuyaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA,ET0 MaTEMAaTHIECKOE BBIPAKEHNE U YCIIOBUS (TPAHMIIBI,
00J1acTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHHIIUIIBI ICHCTBHUS MAIlIUH, IPUOOPOB M TEXHHUECKUX
YCTPOWCTB; pa3InvaTh YCIOBHUS UX 0€30MMaCHOTO UCIIOIh30BAHUS B MIOBCETHEBHON
KU3HH,

BBITIOJTHSATH SKCIIEPUMEHTHI TIO UCCIICIOBAHUIO (PM3MUECKUX SIBJICHUN U TIPOIIECCOB
C MCIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, TP 3TOM (HOPMYITUPOBATH
npoOiemy/3aaqy U TUIOTE3y Y4eOHOT0 SKCIIEpUMEHTa, COOUpaTh YCTAHOBKY U3
MIPEIOKEHHOT0 000Dy TI0BAHHUS, TIPOBOJIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIHI;
OCYIIIECTBJISATH MIPSIMbIC B KOCBEHHBIC H3MEPEHUS (PM3UUCCKUX BEIMUMH, TIPH 3TOM
BBIOMPATH ONTUMAIBHBINA CIIOCOO U3MEPEHHS U UCTIOJIb30BaTh U3BECTHBIE METO/IbI
OIICHKH MOTPENTHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXKY (PU3NUECKUMHU BETMYMHAMHU C UCTIOJIb30BAaHUEM
PSIMBIX U3MEPEHUH, TIPU 9TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH
PE3yNbTATHI MTOTYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJTMYMH B BHJIC TAOJINIT U
rpaduKoB, IeTIaTh BBIBOJIBI 110 PE3YyIbTaTaAMHUCCIICIOBAHNS;

coOmro1aTh MpaBuiia 6€30MacHOro Tpy/ia MPU MPOBEICHUN UCCIEI0OBaHUHN B
paMKax y4eOHOTO HKCIIEPUMEHTa, yueOHO-HCCIIeIOBATEIHCKON U MPOEKTHON
JESTETBHOCTH C UCTIOIb30BAHUEM M3MEPUTENLHBIX YCTPOUCTB U JaO0OPATOPHOTO
000pynoBaHUs;

pemarth pacu€THBIC 33]]a41 C SIBHO 33JaHHON (U3NYECKON MOACIBIO, UCTIONB3YS
(du3ruecKkre 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4i BEIOMPATH
(U3HUECKYI0 MOJIETh, BBIIETATh (PU3NUECKUE BETUYMHBI U (DOPMYIIBI,
HEO0OXOaMMBIC IS €€ pelIeHuUs, TPOBOIUThL PACUETHI U OIICHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIMIUHBI,

peniaTh Ka4eCTBEHHbIE 3aJa4M: BRICTPAUBATh JJIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKYPACCYX ACHUHN C OMOPON HA U3YUYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE IBJICHUS,

UCIIOJIb30BATh MPHU PEIICHUH yU4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUUAJIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN U IPEACTABICHUS
y4eOHON ¥ HAyYHO- MONYJIAPHON MHPOPMALINU, TTOTYYEHHOU U3 pa3InYHBIX
MCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATHIIONy4aEMyI0 HHPOPMAIIHIO;
MPUBOIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0OBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (DU3HUKE B TOBCETHEBHOM )KU3HU AJIS
o0ecrnevueHns106e30MacHOCTH MPH OOpaIIeHUH ¢ TPUOOPaMU U TEXHUYECKIUMHU



yCTpOMCTBaMH, ISl COXpaHEHHsI 370POBbs U COOIIOCHIS HOPM SKOJIOTHYECKOT0
NIOBECHUS B OKPYXKAIOILEH Cpene;

paboTaTh B IpyIIE C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IJIaHUPOBATh
paboTyTPyYMIIbI, pAMOHATBFHO PacHpeeiaTh 00A3aHHOCTH U INIAHUPOBATH
JEeATEIbHOCTh BHECTAHIAPTHBIX CUTYALUSIX, aI€KBATHO OLIECHUBATh BKJIA]T KAKIOTO
Y3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE PACCMATPUBAEMOU MPOOIIEMBI.

K koH1y 00y4yenus B 11 ki1acce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUIA:
JEMOHCTPHUPOBATh Ha TPUMEpPaxX Poib U MECTO (PU3UKU B (POPMHUPOBAHHUH
COBPEMEHHOW HAYYHOU KapTHHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKON JEATENBHOCTH JIOJEH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBIBaTh TPAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJIEJIEH: TOUCUHBIN
ANEKTPUYECKU 3apsijl, JIyd CBETA, TOUCYHBI HICTOUYHUK CBETA, AI€pHAsi MOJENb
aToma, HyKJIOHHAasIMO/EJIb aTOMHOTO SIApa MPHU pelIeHnn (PU3NYECKUX 3a]1aY;
pacrno3HaBaTh (pU3nUEcKUe sABJICHUS (TIPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOBDJIEKTPOJUHAMUKHU M KBAHTOBOW (PU3HMKH: SJIEKTPUUECKAst IPOBOJUMOCTD,
TEIJI0BOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JIEUCTBUSI TOKA, B3aUMOICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs] MHAYKLMS, I€MCTBUE MAarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM U ABMKYIIUWCS 3apsijl, 3JE€KTPOMArHUTHBIE KOJIeOaHUs 1
BOJIHBI, IIPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE, ITPETOMIICHUE,
uHTepdepeHuys, Tudpakuus U NoJasIpU3alus CBeTa, JUCIIEPCUs CBETa,
dboTornekTpuaeckuii 3P hext (hoTodPdhexT), CBeTOBOE JaBlIeHHE, BOSHUKHOBEHHE
JMHENYaTOro CIeKTpa aroMa BOAOPO/1a, ECTECTBEHHAsA U UCKYCCTBEHHAs
PaAMOAKTUBHOCTH;

ONKCBIBATh U3YUYEHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKUE, JIEKTPUYECKYIO TPOBOJAUMOCTD PA3INYHBIX CPEN) U
ANIEKTPOMATHUTHBIE SIBIEHUS (MPOLIECCHI), UCTIONb3Ys PU3HMUECKUE BETUUYHUHBI:
ANEKTPUYECKUH 3apsifl, CHIIa TOKa, AIEKTPUUECKOE HAMPSKEHUE, IIEKTPUUECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MMOTEHIIUAJIOB, AEKTPOABIIKYILAs CUila, padoTa TOKa,
MHIYKUUS MarHuTHOTO 1oJisA, cuia Amnepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTYIIKH, JHEPTUS AIEKTPUUYECKOTr0 1 MarHUTHOTO MOJIEH, Mepro/1 U YacToTa
KoJe0aHMui BKoJIeOaTeIbHOM KOHTYPE, 3aps]l U CUJIa TOKA B MPOIECCE
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHMil, POKYCHOE PacCTOSIHUE U
ONTUYECKasl CHJIA JIMH3BL, TPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PM3HUECKUN
CMBICTT HCTIOJIb3yEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHUIIbI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJTMYMHAMU;

OIHCHIBATh U3yUYEHHbIE KBAHTOBBIC SIBJICHUS U MIPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA,
SHEPrusi MUMITYJIbC (POTOHA, IEPUOJ MTOJIypacaa, SHEPTUS CBSA3H aTOMHBIX sIIED,
[PU ONMCAHUU MIPABUWIIBHO TPAKTOBATH (PU3UYECKHUI CMBICT UCIOJIB3YEMBIX



BCJIIMYHUH, UX 0003HaUYCHUS U

€AMHUIIBI, YKA3bIBATh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NUYECKYIO BEJIMUUHY C
JIPYTUMU BETUYHMHAMHE, BRIYUCIISATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,
aHAIM3UPOBaTh GU3HUECKHUE MPOLECCHI U SIBICHUS, UCTIONB3Ys (pU3nyeckue
3aKOHBI UTIPUHIIMIBL: 3aKOH OMa, 3aKOHBI TTOCIIEIOBATEIHHOTO U MAPaLIeTIbHOTO
COEIMHEHUATIPOBOIHUKOB, 3aK0H [[xoyns—JIeHna, 3aKoH 31€KTpOMarHuTHOU
WHJIYKIIMH, 3aKOH TPSIMOJIMHENHOTO PACIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETAa, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHUE DHIITeHHA 7151 hoToddeKTa,
3aKOH COXPaHEHUs SHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHHUsI MacCOBOTO 4Kclia, mocTyaThl bopa,
3aKOH PaJIMOaKTUBHOTO Pacraja, Mpyu TOM pa3IndaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULIbI, 00JIaCTH)
IPUMEHUMOCTH;
ONpPENEIIATh HAIIPaBJIECHNUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISI IPOBOJIHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;
CTPOUTH U ONMKCHIBATh H300pAXKEHUE, CO3/1ABAEMOE INTIOCKUM 3€pKaJIOM,
TOHKOM JINH30#1; BBIMOIHATH SKCIEPUMEHTHI IO MCCIICIOBAHUIO (PU3UUECKUX
SIBJICHUW U TIPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM: TIPH 3TOM (HOpMYIUPOBAThH
npobJieMy/3aauy U TUIOTE3y YY4eOHOr0 KCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEI0’KEHHOT0 000pYI0BaHUSI, TPOBOJUTD OMBIT U (HOPMYJIUPOBATH BHIBOIHI;
OCYILIECTBIISTh MPSIMbIE U KOCBEHHbBIC U3MEPEHUS (PU3MUECKUX BEJIUUUH, IPU 3TOM
BBIOMPATh ONTUMAIBHBINA CIIOCOO U3MEPEHHS M UCTIOJIb30BaTh U3BECTHHIE METO/IbI
OLICHKH IMOTPEMIHOCTEN U3MEPEHU;
HCCIIeIOBATh 3aBUCUMOCTH (DU3NUYECKUX BEJIMYUH C UCIIOJIH30BAHUEM MPSMBIX
M3MEPEHUN: TPY 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3YJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOJIHII U TPaPUKOB,
JeJaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEIOBaHMUS;
coOmro1aTh TpaBuiia 6€30MacHOro Tpy/ia MPU MPOBEICHUN UCCIEIOBaHUHN B
paMKax y4eOHOTO HKCIIEPUMEHTa, y4eOHO-HCCIIeI0BATENBCKON U MPOEKTHOM
JEeSATEIBHOCTH C UCTIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U JaO0OPATOPHOTO
000pyI0BaHUS;
pemaTh pacu€THBIC 3aa91 C SIBHO 3aIaHHON (DU3UYECKOIM MOJIETIBIO, UCTIONB3YS
dbu3uYecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M BRIOUPATH
(bU3UYECKYIO MOJICIIb, BBIICIATH (PU3UYECKUE BETUIUHBI U (DOPMYIIHI,
HEO0OXOUMBIE VISl €€ PeIIeHus, TPOBOAUThL PACUYEThI U OIEHUBATh PEAIbHOCTh
MOJTYYeHHOTO 3HAYCHUS (PU3UUECKON BEIMYUHBI,
pelaTh KAYeCTBEHHbBIE 3aJ]a4M: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LENOYKYPACCYXKACHUHN C OMOPON HAa U3YUYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U
dbu3uYecKue sBICHUS;
MCIIOJIh30BATh MPH PEIICHUHN YIEOHBIX 3a/1a4 COBpEMEHHBIC MH(OPMAITIOHHBIE
TE€XHOJIOTUU JISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MIPEICTABICHUS



y4eOHO U HAyYHO- MOMYJIAPHONU HH(POPMALIUH, TOTyUYEHHON U3 PA3IUIHBIX
MCTOYHUKOB, KpUTUUECKH aHAJIM3UPOBATHIIONYyYaEMYI0 HHPOPMALIHIO;

OOBSACHATH NPUHIUIBI JEUCTBHS MALLIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3InMyaThyCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HU;
MPUBOIUTH MPUMEPHI BKJIAa POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS IO (PU3UKE B TOBCETHEBHOM KU3HU JIsI
o0ecrneueHns106e30MacHOCTH MPH OOpaIeHUH ¢ TPUOOPaMU U TEXHUIECKIMHU
YCTPOMCTBAMM, JIJIs1 COXPAHEHUS 3/I0POBbsI H COOIIOACHUS HOPM 3KOJIOTHYECKOTO
NOBEJCHUS B OKPYXKAIOLLEH Cpeae;

paboTaTh B rpyIIIie C BHITOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, INIAHUPOBATh
paboTyTpyMIIbI, PAIUOHATILHO PaclpeeiaTh 00A3aHHOCTH U IJIAHUPOBAThH
JEATEIbHOCTh BHECTAHIAPTHBIX CUTYALMsIX, aIcKBATHO OLICHUBATh BKJIAJl KAKIOTO
13 YYaCTHUKOB I'PYIIIbI B PEIIEHNE PacCCMaTPUBAEMOU MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne Ipakr DJIeKTPOHHBIE
/' HaumeHnoBaHue pa3/iesioB u Kontpo nueckn | (uupossbie)
. T€M MPOrpamMMbl Bcero | JabHbIe e o0pa3oBaTejibH
! padoThI padot ble pecypchbl

bl

Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA

bubnuoreka
11 ®u3nka 1 METOAbI HAYYHOT O 5 1 0 [HOK
HO3HAHUS https://m.edsoo.
ru/7t41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuoreka
[HOK
2.1 K
AHeMatiia > 0 0 https://m.edsoo.
ru/7f41bf72
bubnuoreka
[HOK
2.2 7
Aluaiica 0 0 https://m.edsoo.
ru/7f41bf72
bubnuoreka
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 HOK
https://m.edsoo.
ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
bubnuoreka
OCHOBBI MOJIEKYJISIPHO- HOK
3.1 . 9 0 1
KAHETUYECKOU TCOPUH https://m.edsoo.
ru/7f41bf72
bubnuoreka
OK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 0 ﬁ[tps: //m.edsoo.
ru/7f41bf72
33 ArperaTHble COCTOSTHUS 5 0 0 bubnnoreka
' BeniecTBa. Ma30BbIE MEPEXOIBI LIOK
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.

ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubnumoreka
LHOK
4.1 10
DueKTpoCTatitia https://m.edsoo.
ru/7f41bf72
bubnmoreka
IToCTOSIHHBIN 2IIEKTPUYECKUN HOK
4.2 12
TOK. TOKH B pa3IHYHBIX Cpeaax https://m.edsoo.
ru/7f41bf72
Hroro no pazneny 22
Ha3Banue moayJist
Hrorosoe noBropenue 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KITACC

KoanuecTBo 4acoB

No Konrp Ilpak | OJIEKTPOHHBbIE
11/- HaumeHnoBaHue pa3jiesioB B 0JIbHBI tnuec | (uudposbie)
0 U TeM MPOrpaMmbl cer e KHe o0pa3oBaTejibHbIE
0 padot pador | Pecypchl
bl bl
Pa3znea 1. SJIEKTPOAMHAMMUKA
M .
1.1 9;;{: T:;aergiﬁaﬂ 11 1 g | bubmorexa HOK
' 3 https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Uroro no pazaeny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
M
51 5 ZxaHZqZCKHe " . 9 0 1 bubmuorexa [JOK
: JICKTPOMArHUTHBI
P https://m.edsoo.ru/7f41c97c
KoJieOaHMs
59 MexaHn4ecKue u 5 1 0 bubmuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
23 Onrritia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

31 OCHOBBI cTieIMaIbHOU 4 1 0 bubmorexa [JOK
' TEOPHUU OTHOCUTEITBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DneMeHTHI KBaHTOBOM 6 0 0 bubmuotexa [JOK
' ONTHKU https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 C 4 0 0
TPOCHIE aTOMA https://m.edso0.ru/7f41c97c
but6mmoreka [IOK
43 ATOMIOE 71p0 > 0 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. IJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1

DneMEHTHl aCTPOHOMUU U
acTpopU3UKH

7 1

0

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazaeny

7

Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

bu6nmoreka [IOK
6.1 06006 4
OOMAIoImEe HoBTopette https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
HrToroBoe noBTopeHune 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos JIEKTPOHHbIE
Ne ara
n/ | Tema ypoka Kourpo HpaKTHsyqun [:I(l)pOBLIe
- Bcero bHbBIE YeCKue ppa3oBaTeJIbHbIC
a00Tbl | padoThI ecypchl
®du3uka — HayKa 0 IPUPOJIE. bubmuorexa [JOK
1 Hayunbie MeTO1bI TO3HAHUS 1 0 0 https://m.edsoo.ru/ff
OKPYKaroIIero MUpa. 0c32e2
CrapToBasi KOHTPOJIbHAS bubamorexa LIOK
2 pabora 1 1 0 https://m.edsoo.ru/ff
’ 0c3508
Poine 1 MecTO Qu3MKH B
(hopMUPOBaHUH COBPEMEHHOM bubnunoreka [JOK
3 HAYYHOU KapTHHBI MHUpa, B 1 0 0 https://m.edsoo.ru/ff
MPAKTUYECKOH JIEeATETHHOCTH 0c33e6
0 (571
MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTH BuGmmorexa LOK
4 MCXAHITICCKOTO JBIDICHIA. 1 0 0 https://m.edsoo.ru/ff
[lepememenune. CKopocCTb.
0c3620
VYckopenue. PaBHOMepHOE
MPSIMOJIUHEIHOE IBIKEHUE
CroOoaHOE TajieHue. bubmuorexa [JOK
5 YckopeHure CBOOOTHOTO 1 0 0 https://m.edsoo.ru/ff
HaJeHus 0c39cc
KpuBonunelinoe 1BuxeHHeE. bubnuoreka [JOK
6 JIBrKeHUEe MaTepHaTbHON 1 0 0 https://m.edsoo.ru/ff
TOYKH 0 OKPYXHOCTH Oc3ada
[TpuHIUIT OTHOCUTENBHOCTH
annnlz:ﬂ. HNuepumanbHbie bubmorexa [JOK
7 . 1 0 0 https://m.edsoo.ru/ff
cucrteMsbl orcueta. [IepBslit
0c3be8
3akoH HproToHa
e o
8 saxom HbfoToma s 1 0 0 https://m.edsoo.ru/ff
N 0c3be8
MaTepUaIbHOU TOUKH -
Tpernii 3axkoH HproToHa 1151 bubmmorexa LIOK
9 MATEPHATEHEIX TOUEK 1 0 0 https://m.edsoo.ru/ff
0c3be8
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3akoH BCCMHUPHOI'O TATOTCHUA.

bu6mmoreka [IOK

10 Cuna tsoxectu. [lepas https://m.edsoo.ru/ff
KOCMHUYECKasi CKOPOCTb 0c3d00
Cuna ynpyroctu. 3akoH ['yka. bubmmorexa LIOK
11 Bec tona https://m.edsoo.ru/ff
Oc3el8
Cuna tpenus. Koapdunuent BuGmorexa LOK
12 TpeHust. Cuiia COlpoTUBICHUS httos://m.edsoo.ru/ff
MpU ABUKEHUU TeJla B 0c376
KUJKOCTHU WM raze
PaBHOyCKOpEHHOE Bu6mnorexa LIOK
13 . https://m.edsoo.ru/ff
MPSMOJIMHEITHOE JBUYKEHUE 0c372e
ITocTynarensHoe 1
BpamaTeanoe"aBmeHHe Butmorexa LOK
14 abcomoTHo TBEPAOTO TENa. https://m.edsoo.ru/ff
MowmenT cuisl. [liedo cuibl.
Oc41a6
VYcnoBus paBHOBeCUs
TBEPAOIO Tena
Nmnynsc maTepuaibHON
TOYKHU, CUCTEMBI BuGnorexa LIOK
15 Ei:ljp HAIbHBIX T; et https://m.edsoo.ru/ff
YIJIbC CHJIBI. 3aKOH 0c43d6
COXpaHEHUs UMITYJIbCa. -
PeakTuBHOE 1BMKEHUE
PaGota u MOIITHOCTH CHUITBL.
Kunernueckas sneprus bubnnoreka [JOK
16 MarepuasbHON TOUKH. https://m.edsoo.ru/ff
Teopema 006 u3meHeHun 0c4502
KMHETUYECKOW SHEPTUH
[loTeHuunanpHas SHEPTHUsL.
[ToreHimanpHas 3Heprust ) Butmorexa LIOK
17 | YUPYro AcQopupopaioil https://m.eds00.ru/ff
npyxusbl. [loTeHnanpHas 0c461a
SHEPTHUs Tela BOIU3U E—
MOBEPXHOCTU 3eMJIIN
[TorenmmanpHbIe U
et busmrorexa LIOK
18 https://m.edsoo.ru/ff

HETMOTEHIMATbHBIX CHJI C
M3MEHEHHEM MEeXaHUYeCKOU
SHEPTUU CUCTEMBI Tel. 3aKOH

0c478c
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COXPAHEHUA MEXAHUYECKOU
SHEPIUU

19

Jlaboparopnas pabota
«HccnenoBanue CBsi3u pabOThI
CHJIBI C U3MCHEHHEM
MEXaHHYECKOM SHEPTUH Telia
Ha MPUMEPE PaCTHKCHHS
PE3UHOBOTO KI'yTa»

20

KonrponsHas pabora o reme
«Kunematuka. JIlnHaMuKa.
3aKOHBI COXpPaHEHUS B
MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopuu. bpoyHOBCKoe

nsrokeHue. Jupysus

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4dc?

22

XapakTep ABUKECHUS U
B3aUMOJCUCTBHUS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPABIX
el

23

Macca monekyi. KonuuectBo
BenrecTna. IlocTosHnas
ABorazipo

24

TenmoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[Ixana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoteka [IOK
https://m.edsoo.ru/ff
Oc4fde

26

AOcomtoTHas TeMiiepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOM
SHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ochlle

27

3akon JlaaeToHa. ["a30BBIC
3aKOHBI

28

JlaGopatopHas paboTa
«HccrnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSTHUS pa3peKEHHOTO
raza»
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N3onporiecchl B neanbHOM

bu6mmoreka [IOK

29 ra3e U ux rpauueckoe https://m.edsoo.ru/ff
MpEeJCTaBICHNUE 0c570e
BHyTpeHHsIst sHeprus
TEPMOJIUMHAMHYECKON CUCTEMBI
U CIIOCOOBI €€ M3MCHEHHS. bu6mmoreka [IOK
30 KonmyecTBo TemoTs n https://m.edsoo.ru/ff
pabora. BHyTpeHHsIsi sHepTUs 0c5952
OJTHOATOMHOTO UEaTHHOTO
raza
bu6mmoreka [IOK
31 Bubl Temonepenaun https://m.edsoo.ru/ff
0c5¢36
e
32 TEILIOTHI [IPH TEILIONEPEaade. https://m.edsoo.ru/ft
. 0c5c36
AnmabaTHBIN mporecc
[lepBsiii 3aK0H bubnnorexa [HOK
33 TEPMOJIMHAMHKH U €T0 https://m.edsoo.ru/ff
MPUMEHEHHE K U30IpoIieccam Ocbefc
HeoOpaTtumocTs nporieccoB B bubnunoreka [JOK
34 npupoje. Bropoii 3akoH https://m.edsoo.ru/ff
TEPMOJIUHAMUKHI 0c6230
. bubmmorexa LIOK
35 Hp HHHHI} Aeticreus u KITT https://m.edsoo.ru/ff
TETJIOBOM MAITHHBI 0c600a
36 Huxn Kapno u ero KITJ{
37 DKoJ0ru4eckue npoodaemMbl
TETIOIHEPTETHKH
O6o0mmaromuii ypok bubnmnoreka [JOK
38 «MonexynsipHas pu3MKa. https://m.edsoo.ru/ff
OCHOBBI TEPMOJTUHAMUKH 0c6938
Kontponbnas padoTa mo Teme bubnuotexa [JOK
39 «MonekynspHas GpU3nKa. https://m.edsoo.ru/ff
OCHOBBI TEPMOTUHAMUKH 0c6a50
[Tapoo6pazoBanue u bubnnorexka [JOK
40 KOHJIeHcalms. Mcnapenue n https://m.edsoo.ru/ff
KHUTICHHE 0c63b6
AOcCOII0THAS 1 OTHOCHUTEIIbHAS bu6mmorexa [IOK
41 BJIQKHOCTB BO3/IyXa. https://m.edsoo.ru/ff

Hacsimennsiit nap

0c64d8
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TBEpaoe Teno.
Kpucrammmieckue u
amopdHsbIe Tea.

bubmuorexa [JOK

42 AHM30TpOIHUS CBOMCTB https://m.edsoo.ru/ff
KpucTayuioB. JKuakue 0c65f0
kpuctayabsl. CoBpeMEHHbIE
MaTepuaibl
[InaBnenue u
KpUCTAJUIM3aLus. Y AelIbHAs bubmumoreka [IOK
43 TEIJIOTA [TaBJICHUSI. https://m.edsoo.ru/ff
CyOmumarusi. YpaBHeHUE 0c6708
TEeIUI0BOro OanaHca.
Pemenue 3amau. [Iposepounas bubmmoreia LIOK
44 pabora https://m.edsoo.ru/ff
' 0c6820
DJeKTpu3anus Tell. bu6mmoreka [IOK
45 Dnekrpudeckuit 3apsiy. [Ba https://m.edsoo.ru/ff
BUJIa AIEKTPUYECKUX 3aPsI0B Oc6bcc
IIpoBoHUKY, I[I/I3J'I;KTpI/IKI/I u BuGmmorexa LOK
46 ZISEYHPOBOHHHKH' AKon https://m.edsoo.ru/ff
paHEHUs SJIEKTPUUECKOTO 0cBbee
3apsna -
B3aumozeiicTeue 3aps10B. bubnuoreka [IOK
47 3akon Kysnona. Toueunsrit https://m.edsoo.ru/ff
AIIEKTPHUYECKUH 3apsijT Oc6eed
HanpsoxkéaaocTs
BJIEKTPUYECKOTO MOJIA. bubnuotexa [JOK
48 [MpuHIMD cynepno3unuu https://m.edsoo.ru/ff
INEKTPUYECKUX NoNEeH. JInHun Oc6df2
HaIPSHKEHHOCTH
Pabora cun bubmuorexa [JOK
49 ;ff;fg;fgi;iiﬁ Howt https://m.edsoo.ru/ff
) 0c6f00
MOTEHIINAJIOB
IIpoBOAHMKY M TUANEKTPUKH B Butmorexa LOK
50 DICKTPOCTATITCCRON HOJIC. https://m.edsoo.ru/ff
JsnekTpruyeckas 0c7018
MIPOHUIIAEMOCTh E—
ONEeKTPOEMKOCTD. bubnuoreka [IOK
51 Konnencarop. https://m.edsoo.ru/ff

DNeKTPOEMKOCTD TIIIOCKOTO

0c7126
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KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHJIGHCATopa.

52

JlaGopaTopHas pabora
"U3mepenue 371eKTpoEMKOCTH
KOHJieHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c72c0

53

[Tpuniun nercTBus u
MIPUMEHEHHE KOHCHCATOPOB,
KOIMPOBAJIBHBIX alapaToB,
CTPYHHOTI'O IIPUHTEPA.
DneKTpocTaTU4ecKas 3alluTa,
3a3eMIIeHUE
ANEKTPONpPUOOPOB.

54

KontpomnbHas pabora o teme
"DnexkTpocraTuka"

55

DNEeKTPUYECKUM TOK, YCIOBUS
€ro CYIIECTBOBaHHUS.
ITocTrostukbIi Tok. CHila ToKa.
Hampsoxenue.
Comnporusnenue. 3akon Oma
JUTSl y4acTKa Lenn

56

[TocnenoBarenbHOE,
napajieNIbHOe, CMEIIaHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlabopaTopHas pabota
«M3yueHne cMeniaHHOro
COEJTMHEHUS PE3UCTOPOBY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc74f0

57

Pabora 1 MOIIHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7838

58

3akon OMa J1st TOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKON
uenu. KopoTkoe 3amMmbIKaHHeE.
JlabopaTopHas pabota
«M3mepenune JJ[C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0Oc7ae0

59

DNeKTpOHHAas MPOBOAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIMMOCTb



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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DNEeKTPUUYECKHI TOK B
60 Bakyyme. CBolicTBa 1
ANEKTPOHHBIX MTyYKOB
[TonynpoBoIHUKH, UX
COOCTBEHHAs U H([j)I/INieCHaﬂ BuGmorexa LOK
1 | ['POBOMMMOCTE. LBOHCTEA P 1 https://m.edsoo.ru/ff
n-mepexona. 0c84ae
[TonynpoBOIHUKOBBIE -
puOOpbI
DJIEKTPUUYECKUIN TOK B
pacTBOpax M paciuiaBax bubmuorexa [JOK
62 3JIEKTPOJIMTOB. 1 https://m.edsoo.ru/ff
DNEeKTPOIUTHYECKAS 0c82ba
JTUCCOIMAIUs. DIEKTPOIIU3
JMEKTPUYECKUI TOK B ra3ax.
28.M0CI”)[OHT€JILHBII71 u bubmorexa LIOK
63 HECAMOCTORTE b A PA3PSL. 1 https://m.edsoo.ru/ff
Oc84ae
Momnnus. [nazma
DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX bubnuoreka [IOK
64 [PAKTUYECKOE TPHUMEHCHHE. 1 https://m.edsoo.ru/ff
[IpaBuna TeXHUKH 0c86fc
0€30MacHOCTH
O6o0mmarouii ypok bubnnoreka [JOK
65 «DNEKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff
Pemrenue 3anau. 0c88be
KOHTpoanas[vpa60Ta o TGMCV BuGmorexa LOK
66 «[TocTOSHHBIH ANEKTPUYECKUIt 1 https://m.edsoo.ru/ff
TOK. TOKM B pa3iruHbIX
Oc8a8a
cpemax»
Hrorosast KOHTpOIbHAS bubamorexa IOK
67 pabora sa kype 10 kracca 1 https://m.edsoo.ru/ff
0c8c56
O6006maromuit ypok 1o reMam Bubmorexa HOK
68 10 xnacca 1 https://m.edsoo.ru/ff
Oc8f6e
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOI'PAMME
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11 KJIACC

KoaudecTBO 4acoB

Ne Ipakr Jata DJIeKTPOHHbBIE
n/ | Tema ypoka Kontpo jmeck usyde unpposrIe
H Bcero |sbHbIE we | odpa3oBarteiib
padotbl | paGoT HbI€ pecypchl
bl
[TocTostHHBIE MATHUTHI U KX bubnuoTeka
1 B3auMoAcicTBHE. MarHuTHOE IOJIE. 1 0 0 HOK
BekTop MarHuTHON MHIYKIIHH. https://m.edsoo
JIMHUM MarHUTHOW UHIYKIHH .ru/ff0c9778
MarsuTHO€ 1oJjie IPOBOTHUKA C bubnuoreka
5 TokoM. OnbIT Dpcrena. 1 0 0 LHOK
B3anMoeiicTBre IPOBOJHHKOB C https://m.edsoo
TOKOM .ru/ff0c98fe
bubnuoreka
3 JlaboparopHas padorta «/3yuenue 1 0 1 HOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo
ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK ¢ TOKoM. Cuina Amriepa. bubnuoreka
4 JlabopaTopHas pabota 1 0 1 HOK
«MccnenoBanue neicTBHs https://m.edsoo
IIOCTOSIHHOT'O MarHUTa Ha paMKy ¢ ru/ff0c9ac0
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha bubnuoTeka
5 JBUKYITYIOCS 3apsSKEHHYIO YaCTHILY. 1 0 0 [HOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo
Jlopeniia .ru/ff0c9df4
DnexTpoMarauTHas MHIyKIus. [ToTok
6 BEKTOpa MarHuTHOM MHAYKIHU. IJC 1 0 0
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOU
nHaykiuu Papanes
JlabopaTopHas pabora brbmorexa
HOK
7 «HccrnenoBanue siBICHUS 1 0 1
AIEKTPOMArHUTHOW WHTYKITHIDY https://m.edsoo
ru/ffOcal50
NunykTuBHOCTS. SIBIEHUE Bubnuoreka
8 camonHAYKIHHU. DJIC CaMOUHTYKITUH. 1 0 0 [HOK
DHeprusi MarHUTHOTO TIOJIST KaTYIIKU https://m.edsoo
C TOKOM. DJIEKTPOMAarHUTHOE IOJIe .ru/ff0ca600
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TexHuueckue yCcTpoucTBa U UX
IMPUMCHCHUC: ITIOCTOAHHBIC MAaIHUTHI,

9 AIEKTPOMATHUTBI, HIIEKTPOIBUTATEb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
bubanoreka
10 O6o6maromuii ypok «MarauTHoe [HOK
noJje. DISeKTPOMArHUTHAS WHITYKIIHSD https://m.edsoo
.ru/ff0cab82
bubanoreka
KonTposbHas padoTa 1mo reme 10K
11 «MargurtHoe IoJie.
3 https://m.edsoo
JIEKTPOMATHUTHAS WHIYKIITUS
P Ve ru/ffocads8
CB00OOIHBIE MEXAaHUYECKHUE
bubanoreka
KosieOanus. "'apMoHnYecKue 10K
12 KoseOaHus. YpaBHEHHE
Sarui https://m.edsoo
rapMOHHMYECKHUX KOJICOAHUH.
P ru/ff0caf06
[IpeBpaienue sHepruu
JlaGopaTopHas pabora
13 «HccinenoBanue 3aBUCUMOCTU
MeproJia MajbIX KoJjieOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTU M MAacChl Tpy3a»
Konebatenbublit KoHTYp. CBOOOIHBIE
bubanoreka
ANEKTPOMArHUTHBIC KOJIeOaHUs B 110K
14 UJeabHOM KOJIe0aTeTbHOM KOHTYPE.
A https://m.edsoo
HAJIOTUS MEXIY MEXaHUUYECKUMHU U
Y ru/ff0ch820
ANEKTPOMArHUTHBIMH KOJI€OaHUSIMU
bubanoreka
®opmyna Tomcona. 3akoH 10K
15 COXpaHEHUs DHEPTUHU B UACATIHLHOM
P 5 p https://m.edsoo
K0J1€0aTeIbHOM KOHTYPE
yp ru/ff0ch9c4
IIpencraBneHre 0 3aTyXaronX
P Ix bubnuoreka
KoseOaHusx. BeiHyKIeHHBIS 10K
16 MeXaHU4YeCKUe Kojiebanus. Pe3oHaHc.
B https://m.edsoo
BIHYKJEHHBIE DIIEKTPOMArHUTHLIE
Y P ru/ffOchb86
Kose0anus
[lepemennslit Tok. CUHYCOUJAIBHBIN
. bubnnoTeka
MePEeMEHHBIN TOK. MOIITHOCTh 10K
17 IIEPEMEHHOI0 TOKa. AMIUIUTYIHOE 1
]E) Y https://m.edsoo
NEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
Yio ru/ffOchd34

HaIIPSPKCHU A
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Tpancdopmarop. [IpoussoacTro,

18 nepenavya u norpedieHue
3JIEKTPUYECKON SHEPIUU
Y CTpoiCTBO U MPAKTUYECKOE bubnuoTeka
19 IIPUMEHEHHUE IIEKTPUUECKOTO 3BOHKA, HOK
reHepaTopa MepeMeHHOro TOKa, https://m.edsoo
JIMHU AJIeKTporepeaay .fu/ff0cc324
DKOJOTHYECKHE PUCKU TPU
MIPOU3BOJICTBE DIIEKTPOIHEPTUU.
Kynbrypa ucnons3oBanus
20 JNEKTPOIHEPTHH B TIOBCETHEBHOM
xu3HH. [IpoBepounas pabota o teme
"MexaHuyecKkue u
3JICKTPOMarHUTHBIC KosieOaHus "
MexaHuuyecKkre BOJIHBI, YCIOBHUS bubnuoreka
21 pacnpoctpanenus. [lepuoa. Ckopoctsb HOK
pacpoCTpaHCHHs U JIJIHHA BOJIHBL https://m.edsoo
[Tonepeunsle 1 MPOOIBHBIE BOJIHbI .ru/ff0cca54
bubnuoreka
99 3Byk. CkopocTb 3ByKa. ' poMKoCTB [HOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo
-Iu/ff0cccOc
bubnnoreka
DNeKTPOMarHUTHBIE BOJHBI, UX 110K
23 cBONCTBa U cKOpocTh. [IIkana ]
https://m.edsoo
ANEKTPOMArHUTHBIX BOJH u/ffoccfe0
[TpuHIMIBI paguOCBsI3U U
24 TeneBuaAeHus. Pa3BuTue cpeacTs
cBsi3u. Pagmomnokarus
bubnuoreka
o5 KonTponbhas padota «Konebanus u [HOK
BOJIHBI» https://m.edsoo
-Iu/ffOcc6f8
[IpssMonnHENHOE pacpoCcTpaHEHNE bubnnoreka
26 CBETa B OJIHOPOJHOM Cpeje. HOK
Toueunsrit ncTounuk cBera. Jlyud https://m.edsoo
cBera Tru/ff0cd350
bubnnoreka
OtpaxeHune cBeTa. 3aKOHbI LIOK
27 oTpaxkeHus ceera. [loctpoenue

H306pa)KeHPII>i B IIJIOCKOM 3€pKaJIC

https://m.edsoo
.ru/ff0cd4e0
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[Ipenomnenue ceera. [loaHoe bubnuoteka
28 BHYTpEHHEE oTpaxeHue. IIpenenbHblil HOK
yroJI TIOJTHOTO BHYTPEHHETO https://m.edsoo
OTpaXKEeHHUsI Tu/ff0cd7f6
bubnuoreka
29 JlabGopaTtopHas padota «3mepeHune [HOK
MoKa3aTess MPEIOMIICHHS CTEKIIA https://m.edsoo
-Iu/ffOcd67a
. bubanoreka
JIunzel. [locTpoeHune n300pakeHuii B 110K
30 nuH3e. Dopmysia TOHKOH JIMH3BI.
VBeIMYeHre IMH3bI hitps://m.edso0
.ru/ffOcddle
Jlaboparopuas pabota
31 «MccnenoBaHue CBONCTB
M300pakeHUH B JIMH3AX»
Hucniepcust cBera. CoKHBIN COCTaB
39 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
bubnuoreka
33 Wutepdepennus cera. Audpaxius [HOK
cera. JudpakuroHHas pemérka https://m.edsoo
Iu/ffOced22
bubnuoreka
34 [TonepedHOCTh CBETOBBIX BOJIH. [HOK
[Monsipu3anus cBeta https://m.edsoo
ru/ff0cf02e
OnTrueckue npruOOpHI U yCTPOHCTBA
35 1 yCIIOBHS UX O€30MacHOro
npumenenus. [Iposepounas pabora
o Teme "Ontuueckue siBjaeHus" .
['paHuIBl TPUMEHUMOCTH bubnnoreka
36 KJIaccuyecko MexaHnuku. [loctynaTel HOK
CreUaNbHON TeOpuH https://m.edsoo
OTHOCUTEIIbHOCTH .ru/ff0cf862
bubnmnoreka
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 110K
37 3amMezsieHHe BPEMEHHU M COKpaIlleHNe https://m.eds0o
P .ru/ffOcfa42
Konrponbnas padora «OnTHKa.
38 OcHOBBI cIeIMANIBHON Teopuun bubamorera
[HOK

OTHOCUTCIBHOCTH)
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https://m.edsoo

-ru/ffOcf6f0
bubnuoreka
39 ®otonsl. Dopmyna [Inanka. Jueprus HOK
U UMITYJIBC OTOHA https://m.edsoo
.ru/ffOcfel6
bubnuoreka
OTKpBITHE U HCCIICIOBAHUE 10K
40 dhotodrddekra. OnbiTer A. T https://m.edsoo
Cronerosa Tru/ffOcffc4
bubnuoreka
3akonbl potorddekra. YpaBHEHUE 10K
41 DuHmTeina 1 Gotodddekra. https://m.edsoo
«Kpacnas rpanuna» gororddekra /00156
bubnmmoreka
JlaBnenne cBera. Onbitel [1. H. LIOK
42 JlebeneBa. Xumuueckoe JAeHCTBIE https://m.edsoo
cretd 1u/ff0d04a6
TexHudeckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMCHCHUE:
43
¢dorodneMenT, HOTOAATIHK,
COJIHEYHast OaTapesi, CBETO IO/
bubnmoreka
44 Pemenue 3agad mo TeMe «IE€MEHTHI [HOK
KBAaHTOBOM OITHKH https://m.edsoo
.ru/ff0d0302
bubnuoreka
45 KonTponbnas pabora no teme [HOK
"DJIeMEHTHI KBAHTOBOM ONTHKH" https://m.edsoo
.ru/ff0d091a
Monenb atoma Tomcona. OmIBITEI bubnuoreka
46 Pezepdopna no paccesuuro a - HOK
yactuil. [1anerapHas MoJiesb aToma. https://m.edsoo
[Moctynatsr bopa .ru/ff0dOafa
bubnuorexa
N3nyuenue u nornomieHue GOTOHOB 1IOK
47 TIPH TIEPEX0/I€ aTOMa C OJTHOTO YPOBHS https://m.eds00
SHEpPruu Ha Apyroi. Buasl ciekTpoB u/ffod0afa
. bubnuorexa
DHeprus U UMNYJIbC PEIITUBUCTCKOM 1IOK
48 yacTulbl. CBSI3b Macchl C SJHEPrUen U

HUMITYJIbCOM. 3Hepr1/151 ITIOKOs

https://m.edsoo
.ru/ffOcfc68



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

BonHoBEIe cBOiicTBa yacTuIl. BOIHEI

ne bpoitna. KopnyckyinspHo- bubnmoreka
49 BOJIHOBOM yasin3M. CIIOHTaHHOE U HOK
BBIHYK/ICHHOE U3JTy4CHHUE. https://m.edsoo
[TpoBepounas pabora o Teme .fu/ff0d0ca8
"OCHOBBI KBaHTOBOH Pu3uku'.
bubnuoreka
OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI LIOK
50 Pesepdopna o onpenenenuto https://m.edsoo
COCTaBa PaUOAKTUBHOTO U3JIy4EHUs u/ffodofd?
CgoiicTBa anbda-, 6era-, raMma-
51 n3JIyd4eHus. BiausHue
PaZOaKTUBHOCTH HA KUBbIE
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA. bubnuoreka
59 N3otomnbl. Anba-pacna. HOK
DJIEeKTPOHHBIN ¥ IO3UTPOHHBIN OeTa- https://m.edsoo
pacnana. 'amma-u3nydeHue ru/ff0d1162
DHeprus CBA3M HYKJIOHOB B spe.
. bubaunoreka
Snepubie peakuuu. S nepHbIin LIOK
53 eakTop. IIpo6aeMbl, IEPCIIEKTHBEIL,
EKonoriqecr;He acneKTmp SIICPHOU https://m.edsoo
SHEPreTHKU 1U/ff0d1 356
DneMeHTapHble yacTulbl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMoIeH s U bubnuoreka
54 pEerucTpanyy 3JIEMEHTAPHBIX YaCTHLI. [HOK
Kpyrisrit cton «DyHnaMmeHTanbHbIC https://m.edsoo
B3auMo ieiCcTBHs. EMUHCTBO .ru/ff0d0e38
(bu3nUecKoil KapTUHBI MUPa
Bun 3Bé3anoro neba. Co3sesus,
55 SIpKHE 3BE3IbI, TUIAHETHI, UX BUUMOE
neuxkeHne. ConHeuHas cucreMa
56 Connue. ConHevyHast akKTUBHOCTb.
Hcrounuk sHeprun ComnHIa 1 3B€371
3BE3bI, NX OCHOBHBIC
XapaKTepUCTHUKU. 3BE3/1bI IIIABHON
57 IIOCJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEJICTAaBICHUSI O MPOUCXOXKIECHUH U
spostronnu CoJiHIA U 3BE3]
58 Mnuneunsiii [1yre — Hama ["anakTuka.

ITonoxxenue u nemxenne CoJHIA B
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lanaktuke. ['anaktuku. Y€pHpie
JBIPBI B SIAPax TaJIaKTUK

59

Bcenennas. Pa3z0beranue rajakTHK.
Teopust bosbiioro B3pbiBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo6ieMbl aCTpOHOMHH

61

KonTponbHas pabota « 91eMEHTHI
ACTPOHOMHUU M aCTPOPHUIUKIY

62

O06o06m1aro1e - MOBTOPUTEIBHBIN
ypok. "MaruuTtHoe mnos’e.
DneKTpoMarHuTHast UHAyKLIus'".

63

O06o00m1aroe-moBTOPUTEIBHBIN YPOK.
"Omrruka. OCHOBBI CIIEIAAIIBHON
TEOPHUU OTHOCUTEIIBHOCTH".

64

O60061maro1e-mOBTOPUTEIHHBINA YPOK.
"KBanrtoBas (usmnka. 1eMeHTHI
aCTPOHOMHUU M aCTPOPHU3UKH".

bubanoreka
HOK
https://m.edsoo
.ru/ff0d1784

65

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH chepax eaTeTbHOCTH
YyeJIoBeKa

66

Hrorosas KOHTPOJIbHAA pa60Ta

67

O6o6maromuit ypok. Posib u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUpa

68

O6006maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
Psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTAaBICHUN O IPUPOJIC

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'OITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JI5$1 YYEHUKA

» ®usuka, 10 kinace/ Msikumes I'.4., byxosues b.b., Corckuiit H.H. non
penakiueit [lapdentreBoii H.A., AkiimonepHoe o0miectBo «M31aTenbCTBO
«ITpocsemienue»

» ®usuka, 11 knacce/ Msikuies I'.JI., ByxoBues b.b., Yapyrun B.M. o
penakmueit [lapdentreBoii H.A., AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
http://kormakov.ru/

MU PPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBHI U PECYPCbI
CETUUHTEPHET

https://m.edsoo.ru/ http://class-

fizika.ru/

https://resh.edu.ru/subject/28/
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