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MHNOACHUTEJIbHAS 3AIINCKA

Pabouass mporpamma yueOHoro mnpeamera «®usuka» qusa 10-11 kmaccoB paspaboraHa B
COOTBETCTBUH C:
1.denepanbpHOM 00pa3oBaTEIbHON IPOrPAMMOM CpeHEro 00IIero oopa3oBanus (mpuka3 MuHHUCTEpCTBA
npocBemieHus: Poccuiickoit ®enepanuu ot 18.05.2023r.Ne 371 «OO6 yrBepxacHUU (denepanbHOM
o0pa3oBarebHONM IPOrpaMMbl cpeAHero odmiero odpaszoBanus» (3aperectpupoBan oT 12.07.2023r. Neo
74228)
2.DenepanbHBIM TOCYNAPCTBEHHBIM 00pPa30BaTEIBHBIM CTaHAAPTOM CpeaHero obmiero oOpa3zoBaHUS /
npuka3z MunucrtepcTBa npocsemienus Poccuiickoit @eneparuu ot 12 aBrycrta 2022 roma Ne 732 «O6
YTBEPXKICHHH (eepabHOTO TOCYJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa CpPEAHEro OOIIero
o0pa3oBaHUs;
3.Ilpukazom MunucrepctBa mnpocsemieHuss Poccuiickoir ®enepaunu ot  09.10.2024 Ne 704
"O BHECEHUM U3MEHEHMI B HEKOTOphIE MpUKa3bl MuHucTepCcTBa MpocBenieHus Poccuiickoit denepanuu,
Kacaromuecs: GeaepatbHbIX 00pa30BaTEIBHBIX MPOrPaMM HAYaIbHOTO OOIIEro 00pa30BaHUsI, OCHOBHOTO
oOmiero o0OpazoBaHMs u CpEIHETO oO1iero obpazoBanus"
(3apeructpuponan 11.02.2025 Ne 81220)
4. denepanpHOM paboueli mporpamMmMoi cpeaHero oomero oopa3zoBanus. Pusznka— Mocksa, 2025;
5. OcHOBHOI 00pa3oBaTeIbHON MPOrpaMMoi cpenHero odmero oopazoBanus MBOY «llaptuzanckas
mkoJjia uM A.Il.borganosay;
6. YueOnsrii muan MBOY «Ilaptusanckas mkona um A.Il.bornanosa» Ha 2025/2026 y4eOHBIH rox;
7. IlonoxkeHue o pa3paboTKe U YTBEPKIECHUU pabOYUX MPOrpaMM yueOHBIX MPEAMETOB.
Cpoxk peanuzanmu nporpamMmmel — 2025/2026 y4eOHBIN TOI.

[Iporpamma 1o ¢usuke 6a30BOr0 ypoOBHS Ha YPOBHE CPEAHEro o0Iero oopazoBaHus paspadboTaHa
Ha OCHOBE IOJIOKEHUHN U TpeOOBAHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBl,
npeactaBiaeHHbIX B ®I'OC COO, a Taxke ¢ yu€toMm deaepanbHOl paboyel mporpaMMbl BOCITUTAHUS U
KOHIIETIIMU TpernojaBaHuss ydeOHoro mnpenmera «®@uszuka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit @enepannu, peaqnu3yonux OCHOBHbIE 00pa30oBaTeIbHbIC IPOrPaMMBI.

Copepxanue nporpaMMbl 1o (U3MKE HANpaBIEHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MuUpa obyuaromuxcst 10—11 kmaccoB npu oOydyeHuHn ux Gu3nKe Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOTO noxoza. [Iporpamma no ¢gusuke coorserctByeT TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEAMETHBIM W METalpeIMETHBIM pe3ysbTaTaM OOyYeHHUs, a TaKKe
YUUTBIBAET HEOOXOAWMOCTh peAM3allii MEXKIPEIMETHBIX CBSI3eH (PU3HKH C €CTECTBEHHO-HAYyYHBIMHU
y4eOHBIMU MpeMeTaMu. B Heil onpenensitoTcss OCHOBHBIE LENH U3Y4YeHHs] (PU3UKHU HAa YPOBHE CPEIHETrO
obmero oOpa3oBaHHs, TIUIAHUPYEMbIE pe3ylbTaThl OCBOEHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarnpeIMeTHbIE, TpeAMeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o (hu3KKe BKIIOYAET:

® [UIAaHMpPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIE

peIMEeTHbIC Pe3yIbTaThl O roJaM O0yUeHUS;

® cozaepxaHue yueOHoro npeamera «@u3nka» Mo rojgaM o0ydeHusl.

®du3uKa Kak Hayka o HarOoJiee 00IIKX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE yUeOHOIr0 IIpeMeTa
B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUU 00 okpyxkaromem mupe. [IIkompHBIIN Kypc
(bu3UKYN — cucTeMOo00pa3yoIIHii 17151 €CTECTBEHHO-HAYYHBIX Y4€OHBIX MTPEIMETOB, TOCKOIBKY (hU3HUECKHe
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUI, M3y4aeMbIX XUMHUEH, Ononoruei, pusmdeckoi reorpadueit
u actpoHomueil. Mcnonp30BaHne U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUN OINpE/ENseT XapaKkTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MOTYUYEHHS
HOBBIX MaTE€pUANIOB C 3aJJaHHBIMU CBOMCTBaMHU U ApPYyrux. M3yueHue Qpu3uku BHOCUT OCHOBHOM BKJAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOyvaromuxcs, B (opMuUpOBaHHE yMEHUM
MPUMEHSATHh HAyYHBIA METOJ IO3HAHUS TPH BBHITIOJTHEHUH UMU YYEOHBIX HCCIIEIOBAHUH.



B ocHOBY Kypca ¢hu3MKH A7l ypOBHS CpEeIHETO 00IIero oOpa3oBaHusl MOJIOKEH PSIIT UICH, KOTOPbIE
MO>KHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBHY € HEH KypC SBIISETCS JIOTHISCKH 3aBEPIIEHHBIM, OH COACPIKUAT
MaTepHal U3 BceX pa3aesioB (GU3HUKH, BKIIOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK M COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca (PU3MKH OOBEAMHEH BOKpPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisieTcs (popMHpOBaHHE TMPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE H TOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus mnpeAnosnaraeT HCMIOIb30BaHHE T'yMaHUTAPHOTO
noTeHIMana (PU3NIECKON HAyKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoesn npuknaonoti nanpaénennocmu. Kypc ¢Gu3nku npeanoyaraetT 3HakoOMCTBO € IIUPOKUM KPyroM
TEXHUYECKUX U TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yUYEeHHBIX TEOPH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPECTBOM BBEJICHHS HJIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHUEM TEXHUKU M TEXHOJIOTHH, a
TaKke 00CYKACHUS MPoOIeM PallMOHAIBHOTO MIPUPOIOTIONIE30BAHMS U DKOJIOTHYECKOW OE30MaCHOCTH.

Crep)KHEBBIMU JIEMEHTaMU Kypca (U3UMKU Ha YPOBHE CpPEIHEro oOIero oopa3oBaHus SBISIOTCA
¢usnueckue teopun ((popMHUpOBaHHE MPEACTABICHUN O CTPYKType MOCTpOeHHs (U3UUECKO Teopuw,
ponu pyHIAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, IPaHUIaX
MPUMEHUMOCTH TEOPHIA, JJIsl ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIA TOAX0J B Kypce (U3HKU peaau3yercs MpexJe BCero 3a CYeT
OpraHu3alMK SKCIIEPUMEHTAIBHON JesITeIbHOCTH 00ydatomuxcs. st 6a30Boro ypoBHs Kypca GU3MKU —
3TO UCIOJIB30BAHNE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00PaTOPHBIX padorT,
KOTOpBIE B Mporpamme 1o (usnke o0beIuHEHbl B OOIIMN CIHMCOK YYEHHYECKHX MPAKTUYECKUX paloT.
Boigenenue B yka3aHHOM TMepedHe JabopaTOpHbIX padOT, MPOBOJUMBIX MJIsi KOHTPOJI U OIICHKH,
OCYILIECTBIISICTCS] YUaCTHUKAMU 00pa30BaTEIbHOIO MpoLiecca UCX0As U3 0COOEHHOCTEH IIaHUPOBaHUS U
ocHamieHusi kabuneta ¢Qusuku. Ilpu 3TOM oOecmeunBaeTcsi OBNAJCHUE OOYYAIOIUMHCA YMEHUSMHU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs], UCCIIEIOBAHHS 3aBUCUMOCTEH (M3MUECKUX BEJWYHH M MOCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbioe BHUMaHuE yAenseTcs PELICHUIO PacyETHBIX M KaueCTBEHHBIX 3aaad. [Ipu stom ams
pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIFOTCA 33/1a4H C SIBHO 33aHHOM (PU3UUECKOIM MOJIEIBIO, TO3BOJISIOINE
MPUMEHATh W3yYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJiesia Kypca, TaKk U MHTErpUpys
3HAHUA U3 Pa3HBIX pa3nesoB. [ kauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha OOBSICHEHHE
MpoTeKkaHus GU3NYECKUX SBICHHUI U MPOILIECCOB B OKPYXKAIOMIEH KU3HU, TpeOyromire BbI0opa GU3nIecKoit
MOJIEJIN JJISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ tpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY 00ECIECYCHHIO
y4eOHOTro mporiecca 6a30BbIi ypOBEHb Kypca (GU3UKH Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus I0JDKECH
M3y4aThCsl B YCJIOBHSX MPEAMETHOTO kabuHeTa (PU3UKU WM B yCIOBUSX MHTETPUPOBAHHOTO KaOWMHETa
NPEIMETOB ECTECTBEHHO-HAY4YHOro LMKIa. B kabuHere QHU3MKU JODKHO OBITH HEOOX0IuMoe
nabopaTopHOe 00OpYyAOBAaHHME JUIS BBIOJHEHUS YKa3aHHBIX B TPOrpaMMe O (pHU3MKe YYEHHIECKHX
MPaKTUYECKUX paboOT U JEMOHCTPAIIMOHHOE 000pYI0BaHUE.

JlemoHcTpanonHoe o0opyaoBaHue (HOpPMUPYETCS B COOTBETCTBUHU C MPHUHIIMIIOM MUHUMAIbHOMN
JOCTAaTOYHOCTU U 00ECHeunBaeT IOCTAHOBKY IEPEUMCIICHHBIX B IporpamMme Mo (DU3MKE KITIOUEBBIX
JEeMOHCTpAlMid ISl HMCCIIEOBAHUS HM3Y4YaeMbIX SBICHHH W  TPOIECCOB, OMIHUPHUECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGoparopHoe o0OpyIOBaHHE [UIsI YYCHHMUECKUX MPAKTUYECKUX padboT ¢opMupyercs B BUJC
TEMAaTUYECKHX KOMIUIEKTOB M 00ecCHeunBaeTCs B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOYYaroIIuXcs.
TemaTuueckne KOMILIEKTHI J1a00PaTOPHOTO 000PYAOBAHHS JTOJKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM



MCTOJIb30BAHNH aHAJIOTOBBIX M LIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUJI€ IU(PPOBBIX TaOOPATOPHIA.
OCHOBHBIMU 1IeJIIMU U3Y4YeHUS (PU3UKHU B 001IeM 00pa30BaHUU SBISIOTCS:

(hopMupoBaHHEe HMHTEpeca M CTPEeMJICHHs] OOydyaloluuxXxcs K HAyYHOMY H3YUYEHHIO MPHUPOJIBI,
pa3BHUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOE MO3HAHHS U (POPMUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSIM;

(hopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHHS KaK pe3yJbTaTa U3y4YeHHs OCHOB CTPOEHUSI MaTepUH
U pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(hopMupoBaHHE YMEHU OOBSICHATD SIBJICHHS C UCIIOJIb30BaHNEM (PU3NICCKUX 3HAHUH U HAYIHBIX
JI0Ka3aTeNbCTB;

(hopMupoBaHHE MPEACTABICHUN O PONM (PU3UKU JJs Pa3BUTHUSL JPYTMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3TUX Leneil obecrnednBaeTcs PEIIEHUEM CIIEAYIOINX 3a/ad B IPOLIECCEe U3YUYEHUs
Kypca (pU3UKH Ha YPOBHE CpeIHEro oOLIero o0pa3oBaHus:

NpruOOpEeTeHNE CHUCTEMBI 3HaHUH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAs MEXAaHUKY, MOJIEKYJISApHYI0 (U3MKY, >IEKTPOAMHAMHKY, KBAHTOBYIO (U3HUKY U
3IIEMEHTHI aCTPOPHU3UKHY;

(dbopMHUpOBaHHE YMEHHHA NPUMEHSTh TEOPETUYECKHE 3HAHHUSA IS OOBSCHEHHS (U3NICCKUX
SIBJICHUH B IPUPOJIE U JUISA NPUHSTHUS IPAKTUIECKUX PEIICHUH B IIOBCEJHEBHON JKU3HH;
OCBOCHHE CIIOCOOOB PELICHUs PA3IUUHBIX 3a/1a4 C SIBHO 33/1aHHON (PM3UYECKOM MOJIeNbIo, 33124,
HOAPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3AaHue (U3NUECKON MOJEIH, a/IeKBaTHOM YCIOBHAM
3a7a4m;

HNOHMMaHHe (U3NUECKHMX OCHOB M NPUHIMINOB JCHCTBUS TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIQJICHUE METOJaMH CAaMOCTOSITENIBHOTO IUIAHUPOBAaHMS U MPOBEACHUS  (U3NYECKUX
OKCIEPUMEHTOB, aHajM3a ¥ WHTEPIpeTalud HWHPOPMAIUN, ONpPEACICHHUS IOCTOBEPHOCTH
HOJTy9E€HHOTO Pe3yJIbTara;

CO3/laHME YCJIOBUM JUIsI pa3BUTUS YMEHHUM IPOEKTHO-UCCIIEAOBATENbCKOM, TBOPUYECKOMH
JeSITeTbHOCTH.

Ha m3yuenue ¢usuku (0a30BbI YpPOBEHB) HA YPOBHE CpeaHET0 00IIero oOpa3oBaHUS OTBOIUTCS
136 gyacos: B 10 knmacce — 68 gacoB (2 gaca B Heneno), B 11 kimacce — 68 yacos (2 gaca B HeZeio).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepedeHb 1a00paToOpHBIX U MPAKTUIECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JEJIaeT BBIOOP TPOBEICHHS Ja0OPATOPHBIX PabOT M OMBITOB C Y4ETOM
HMHAUBUAYAIbHBIX 0COOEHHOCTEN 00yYaroIuXCs.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 IIO3HAHUS

®dusuka — HaykKa o npupoze. Hayunslie MeToab! MO3HAHUSA OKpYkKarolero mupa. Posib skcniepumenTa
U TEOPHUH B MpOLIECcCe NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue GU3NYECKUX SBJICHUN U mpolieccoB. Hayunple rumore3sl. @u3nyeckne 3aKOHBI U
Teopuu. ['paHULIbl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IprHIINIT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uKu B pOpMUPOBAHUM COBPEMEHHOIN HAayYHOW KapTHUHBI MHpa, B MPAKTUYECKOH
NEITEILHOCTH JIIOICH.

Jlemoncmpayuu



Amnanorossle 1 TU(PPOBbIE U3MEPUTENBHbIEC TPUOOPHI, KOMITBIOTEPHBIE TATUYUKU.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBuxkeHHe. OTHOCHUTEILHOCTh MEXaHWYeCKoro aBrkeHus. Cucrema oOTCUETA.
Tpaexropus.

[Tepemenienne, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHE MaTepHATIbHON
TOYKH, UX MPOEKIIUU HAa OCU CUCTEMBI KoopauHaT. CiiokeHue nepeMenieHUl U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPsSMOIMHENHHOE NBrKeHHe. [ paduku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, yTH U MepEMEIICHUSI MaTePUATBLHOM TOYKU OT BPEMEHHU.

CBoOoaHoe mageHre. Y CKopeHrue CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe nBmxeHue. J[BuxeHHEe MAaTepHAIbHON TOYKH MO OKPYXKHOCTH C MOCTOSIHHOM IO
MOJYJIIO CKOPOCTBIO. YTJOBas CKOPOCTh, INWHEHHas ckopocTh. llepmonm u wactoTa oOpamieHus.
LentpocTpeMHUTENIbHOE YCKOPEHHE.

TexHudecKkue ycTpoicTBa 1 MPAKTHIECKOE MPUMEHEHHE: CTIUIOMETP, IBKEHNUE CHAPSIIOB, LICTTHHIC
U peMEHHBIC TIEpeaauH.

Jlemoncmpayuu

Mopgenb cucteMbl 0TCUETa, WLTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[IpeobpazoBanmne NBMKEHUI C HCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmroienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TACHHSL.

Hamnpanenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1EJIbI0 ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXAY MyTSAMHU, IPOUICHHBIMU TEJIOM 32 MOCJIEI0BATEIbHbBIC paBHbBIC
MIPOMEXXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBIIKEHHH C Ha4aJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydenue nBr>KeHUs mapuKa B BI3KOW KUIKOCTH.

Nzyyenne nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa
[Ipunnnn otHocuTenbHOCTH ["ammies. [lepssiii 3akoH HeroToHa. IHEpmanbsHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunnun cynepno3unuu cwi. Bropoit 3akoH HeroToHa s MatepualibHOM
Touku. Tperuit 3akoH Hpl0TOHA ISt MaTepHaNbHBIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxectd. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasr Tpenus (mokos, ckoibxenus, kaueHus ). Cumna tpeans. Cyxoe tpenue. Cuia TpeHus
CKOJIb>KEHUS U cuia TpeHus mokos. Koagdurnment tpenus. Cunia cOnpoTUBICHHS TPH ABHKEHUU TeJa B
KHUAKOCTH HJIM I'a3€.

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpauieHus. [Inedo cuibl. Y cnoBusa paBHOBecHs TBEPAOIO Tea.

TexHuueckue yCTpoMCTBA U NPAKTUYECKOE IPUMEHEHUE: IOALUUITHUKH, IBUKEHNE UCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu

SIBrieHnEe MHEPLUH.

CpaBHeHME MacC B3aMMOJICHCTBYIOIIMUX TE.
Bropoii 3akoH HeroToHa.

N3smepenue cui.

CiioxeHue cuil.



3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeopMarium.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Nzyuenne nuxeHus Opycka 1o HAKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKUHE U PE3MHOBOM o0pasiie, OT
ux aepopMaruu.

UccnenoBanue ycinoBuid paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonwvl coxpanenus 6 Mexanuke

Nmvmnynsec MaTepuanbHOM TOYKM (Teia), CHUCTEMBbl MaTepHAIBbHBIX TO4YeK. WMIynbc cuibl u
M3MEHEHUE UMITYJIbCa TeJla. 3AKOH COXPaHEHUs UMITyJibca. PeakTUBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[Torennmaneuass »Heprusa. lloTeHnmanpHas SHEpPrusi ymnpyro AeGoOpMUPOBAHHON MPY>KUHBI.
[ToTenuuanbHas 3Heprus Teia BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTennuanbHble U HEMOTEHIMAIBHBIE CHIIBI. CBSA3b PabOTHl HEMOTEHIIUATIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH COXpPaHEHUsI MEXaHUYECKON YHEPTHUH.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIA ITUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[Tepexon mMoTeHIIMATBLHON PHEPTHUH B KHHETHUECKYIO U O0paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenue abCoMOTHO HEYITPYTOTO yIapa C MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHUEM MEXaHUYECKOW PHEpruH Teia Ha IpuMepe
pacTsKEHUs PE3UHOBOTO JKIyTa.

Pa3nes 3. Mosekyasipaast pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TOJOXEHHUS MOJEKYJISIPHO-KHHETHYECKOW TEOPHH W HX OIBITHOE OOOCHOBaHUE.
Bpoynosckoe nemxenue. uddysus. Xapakrep ABIKEHUS M B3aNMOJICHCTBHS YaCTHII BerecTBa. Mojenu
CTPOEHHUS T'a30B, )KUJIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJENEH.
Macca u pazmepsl MosekyJ. KonnuectBo BemiectBa. [loctosiHaast ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopgenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJIIPHO-KUHETUYECKONU TEOPUH HI€ATIbHOTO
raza. AOcoJitoTHas TemIeparypa Kak Mepa cpeiHe KUHETUYECKOM SHEPTUU TETJIOBOIO ABUKEHUS YACTHI]
raza. Illxkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
Hanbrona. M3ompouecchl B HealbHOM Ta3e C IMOCTOSHHBIM KOJIWYECTBOM BemecTBa. I'paduyeckoe
MIPECTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCcTpoicTBa M MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BelecTBa, Gororpaduu MOIEKYJ OPraHUuYeCKUX
COCIMHECHUM.

OmnpiThl 10 U HY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.



Mopens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOTY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OMnBITHL, WUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUSA UI€ATIBbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KJIacCHOW KOMHATe€ Ha OCHOBE M3MEPEHUH 0O0bEMa KOMHATHI,
JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEX/ly TapaAMETPAaMH COCTOSIHUS Pa3peKeHHOTo rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoanHaMuveckas cucreMa. BHyTpeHHsIs1 SHeprusi TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomuuectBo TerioTsl 1 pabota. BHYyTpeHHsIs1 sHEpTUsl 0JHOATOMHOTO HealIbHOTO ra3a. Busl
TEIJIONEepeIaul: TEIUIONPOBOJHOCTb, KOHBEKILUS, H3JIy4y€HHE. YIelbHasg TEIUIOEMKOCTh BEILECTBA.
KoanuecTBo TemIoThl py Temonepeaaye.

[TonsTue 06 aguadbaTHOM mpouecce. [lepBrlii 3akoH TepMoanHaMUKH. [IpuMeHeHne nepBoro 3akoHa
TEPMOJMHAMUKY K n3onporeccam. I paduyeckas untepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoIIecCCOB B MIPUPOJIE.

TennoBble MamuHbl. [IpUHIMOBL AEHCTBUS TeIUIOBBIX MamiuH. [IpeoOpa3oBaHusi 3HEpruu B
TermoBbIX MammHax. Kosdduuuent monesnoro aperictBus TermmoBoit Mamuubl. Lukn Kapao u ero
KO3 (HULMEHT MOJIE3HOr0 NEHCTBUS. DKOJIOrHUECKHUEe TPOOIEMbI TEIJIOIHEPTeTHKH.

TexHuueckue ycCTpOWCTBA M IPAKTHYECKOE NPUMEHEHUE: JIBUraTeilb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPrUM Tejla MPU COBEPIIEHUH pabOThI: BbUIET MPOOKHU U3 OYTHIIKU MO
JeiCTBMEM  CXaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke MyTEM  TpEeHHUS
(BUICOAEMOHCTpALINSA).

W3MmeHeHne BHyTpeHHEN 3HEPTUHU (TeEMIIEpaTyphl) Tejla IPU TEIUIoNepe1ade.

OmnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3ayXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsi BHYyTPEHHETO CTOPAaHUs, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue yaeiabHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoowvt

[TapooOpazoBanne u KoHaeHcarus. lMcnapenwme u kumneHue. AOCONIOTHAsS W OTHOCUTEIbHAs
BJIQXKHOCTh BO3IyXa. HachllleHHbI map. YenbHas TemioTa MapooOpa3oBaHus. 3aBUCHUMOCTD
TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUS.

Teépmoe Temo. Kpucramumueckue n aMmopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuIKHe
kpuctauibl. CoBpeMeHHble MaTepuaibl. [naBnenre u kpucramumsanus. Y enbHas TEIJI0Ta IUIABJICHHUS.
Cyb6numarusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KAIOPUMETP,
TE€XHOJIOTHH MOJIYYEHUs COBPEMEHHBIX MATEPHUAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOT'MH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus ¥ IJIaBICHUS KPUCTANTMYECKOTO BEIIECTRA.

JleMoHCTpanysi KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue oTHOCUTEIBHON BIaKHOCTH BO3IyXa.



Pasnen 4. DaekTpoauHaMuka

Tema 1. dnexmpocmamuxa

OnekTpu3anus Tel. ODJEeKTpuueckui 3apsa. J(Ba Bupa snekTpuueckux 3apsaaoB. [IpoBomHukw,
JTUDJIEKTPUKHU U MOIYIIPOBOJHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUUECKOTO 3apsja.

B3aumopeiictBue 3apsanoB. 3akon Kynona. ToueuHbIi 25IeKTpUUECKU 3apsi1. DIEKTPUUECKOE TOJIe.
HanpsbxkéHHocTh 3nektpruyeckoro noiid. lIpuHIuMD cynepnosuumy 3JIeKTpUYECKUX NoJied. JInHum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJS.

Pabora cun snextpocratuueckoro mousis. Ilorennman. PasHocts morenimanos. [IpoBonHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. J(ManekTpuyeckas IpoOHULaeMOCTb.

OnekTpoéMkocTh. Konaencarop. DneKTpo€MKOCTb INIOCKOTO KOHJEHCATOpa. DHEPTus 3apsKEHHOTO
KOHJIEHCATOopA.

TexHudyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3aumopeicTBue Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIC 3apSKCHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM I10JIE.

DnexTpocTaTUuecKas 3alluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TIOCKOTO KOH/AEHCATOpa OT IUIOIIAIU TUIACTHUH, PACCTOSTHUS MEXIY
HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DNEKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS dJIEKTPUUECKOT0 ToKa. Mlcrounnku Toka. Crna Toka.
[TocTosAHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka IernH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YAENbHOE CONpoTHBIEHUE BemiecTBa. [locienoBarenbHoe,
napaieIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMHOCTb 37IEKTPUYECKOT0 TOKA.

DneKTpOABMKYILIasl CHUila U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA TOKa. 3akoH OMa Juisl HOJTHOM
(3aMKHYTOM) AyeKTprueckoit menu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAasT IPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIIECHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOANMOCTD.

DnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaauku. CoOCTBEHHAs W IPUMECHAs! IPOBOJUMOCTh MOJYIPOBOAHUKOB. CBOMCTBA p—h-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPEI.

DNEKTPUUECKUH TOK B PacTBOPAX M PACIIaBaX MIEKTPOJIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALIMS.
DIEeKTPOIH3.

DJIEKTpUYECKUI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [Liazma.

TexHuueckue yCTpoWCTBA M TNPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, pPEOCTaT,
UCTOYHUKHM TOKA, BJIEKTPOHArpEeBATENIbHbIE MPUOOPHI, 3JIEKTPOOCBETHTENbHbIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIH JHMOJA, TEPMUCTOPHl M (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA MO,
rajibBaHUKa.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANIPSKEHMUSL.

3aBUCHUMOCTh COMPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAIN TONEPEYHOTO
CEYEHHUs U MaTepuaa.

CMmemiaHHOE COEIMHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHne dIeKTpOABHKYIIEH Crilbl. KOpOTKOE 3aMbIKaHKE raJlbBAHUYECKOIO 2JIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBHCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3y4yeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHUKYLIEH CUIIbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

Hab6monenue snexrpomnusa.

MesknpeaMeTHble CBSI3H

Nzyuenue kypca ¢puzuku 6a30Boro ypoBHs B 10 kj1acce OCyLIeCTBISAETCA ¢ Y4ETOM COAEPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nousimusi, CBA3aHHbIE C MU3yUYEHHEM METOJIOB HAYYHOI'O MO3HAHHUA: SIBJICHHE,
HayyHbIl (akT, rumnoresa, (Qu3MuUecKas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHMUE.

Mamemamuxa: pelieHHe CUCTEMBbl ypaBHEHMH, JUHEWHas (QyHKuus, mapaboia, runepOoia, Mx
rpaduku ¥ CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMH HA OCH KOOPAHUHAT, CI0KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBWKEHHE B *KMBOHM mpupoje, aupdys3us, ocMoc, TEII00OMEH >KHUBBIX
OpPraHU3MOB (BHU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KMBOW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, KUAKOCTEH M Ta30B, IEKTPUYECKUE CBOWCTBA METAJLIOB,
NEKTPOJINTUYECKAS TUCCOLMALINS, TaJIbBAHUKA.

T'eoepaghus: B1axXHOCTH BO31lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpazoBaHUE IBUKEHUH C HCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAaHEHMsI UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W ApYTHE),
JIBUraTeNlb BHYyTPEHHETO CrOpaHus, apoBasi TypOrHa, ObITOBOM XOJOIMIbHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUsI COBPEMEHHBIX MAaTepHajoB, B TOM YHCIE HAHOMATEpHUaJOB, U HAHOTEXHOJIOTHUH,
ANEKTPOCTaTUYECKAsl  3allliTa, 3a3€MJICHHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPHUHTED,
JIEKTPOHArpeBaTesbHbIe IPUOOPHI, STEKTPOOCBETUTENbHbIE TPUOOPHI, FaIbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaAaMUKA

Tema 3. Maznummnoe none. InNeKmMpoOMaAZHUMHAA UHOYKUUA

IlocTositHHBIE MarHuThl. B3auMmoneWcTBUE IIOCTOSIHHBIX MAarHUTOB. MarHutHOoe mnose. Bekrop
MarHuTHOM MHAYKUWU. [IpuHOWII Cynepno3WIMM MarHUTHBIX IOJIEW. JIMHMM MarHUTHOW HMHIYKIIHH.
Kapruna 1MHUN MarHUTHOW MHAYKIMH ITOJIA TOCTOSIHHBIX MarHuTOB.

MarautHoe 1oje IpoBOJAHMKA C TOKOM. KapTuHa JIMHMN MHOYKIMM MAarHUTHOTO MOJS JAJIMHHOTO
IPSIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KaTyIIKH ¢ TOokoM. OmnelT Opcrena.
B3anmopeiicTere NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJTyJIb U HallpaBJICHUE.



Cuna JlopeHua, e€ Monynb M HampasiieHuE. [[BukeHHE 3apsyKEHHOW YacTULbI B OJHOPOJHOM
MarHuTHoM noJie. Pabora cunel Jlopenia.

SIBneHue 37eKTpOMarHuTHOM HHAYKIMH. [[0TOK BeKTOpa MarHUTHOM MHAYKIUHU. DJIEKTPOABUKYIIAS
CWJIa MHAYKIMH. 3aKOH IEKTPOMarHuTHOW nHAykuu dapanes.

BuxpeBoe anekTprueckoe mosie. DJIEKTPOABUKYILAS CUIa UHAYKIMH B IPOBOJHUKE, JBUKYLIEMCS
IIOCTYNATEJIBHO B OAHOPOJHOM MarHUTHOM II0JIE.

[TpaBuno Jlenma.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHAYKINN. DIEKTPOABIKYIIAsl CHJIa CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHn4ecKkue yCTpoNCTBA U MPAKTUYECKOE IPUMEHEHHUE: MIOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMAarHHTHI,
IJIEKTPOABUIaTENb, YCKOPUTENIN HIEMEHTAPHbBIX YaCTHL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amrmiepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHME HNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JIEKTPOABUKYILEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKA.

SIBneHne cCaMOMHIYKIUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHre MarHuTHOTO 10JIs KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS TOCTOSIHHOIO MAarHUTA Ha PaMKy C TOKOM.

HccnenoBanue sBIeHUS 3J1€KTPOMArHUTHON MHIYKIUU.

Pa3nea S. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€OAHUS

Konebarenpaas cuctema. CBOOOIHBIE MexXaHHMUYECKHEe KoyiebaHus. ['apMoHHMUecKue KoieOaHusl.
[Tepuon, yactora, ammutyaa u (aza konedbanuit. [IpyuHHBIN MasTHUK. MaTreMaTHueCKHil MasTHUK.
VYpaBHeHHe rapMOHNYECKUX KojeOanuii. [IpeBpaienre sHepruu npu rapMOHUYECKHX KOJIeOaHUSX.

Koneb6arenbublit KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B UI€ATBLHOM KOJIeOaTeIbHOM
KOHTYype. AHAJIOIUsl MEXAY MEXaHUYECKUMH U 3JIEKTPOMarHUTHbBIMU Kojebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPrUM B UACATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BelHyk1eHHbIe MexaHnuecKue kojeOanus. Pe3onanc.
BbIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[lepemennbiii Tok. CHHYCOMJAJIbHBI NEPEMEHHBIM TOK. MOIIHOCT, MEPEMEHHOIO TOKa.
AMITIUTYJHOE ¥ IEUCTBYIOLICE 3HAYEHUE CUIIbI TOKA U HANIPSIKCHMUS.

Tpancpopmarop. IlpousBoacTBo, mnepeaaya U MNOTpeOJieHHE  3JIEKTPUYECKOH  3HEprum.
OKOJIOTHYECKHE PUCKU IPU IPOU3BOJCTBE 3JIEKTpoIHEprun. KynbTypa UCII0Ib30BaHUS IEKTPOIHEPTUH
B IIOBCEJHEBHOM KU3HH.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: JJIEKTPUUYECKUH 3BOHOK, T'€HEpPaTOp
IIEPEMEHHOT0 TOKA, JIMHUU IEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoieOaTEIbHONM CHCTEMbI (MPY>KUHHBIM WM  MaTeMaTU4eCKUil
MasITHHK).



Habmronenue 3atyxaronmx koiaeOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJeOaHusI.

OcorpaMMsl (3aBUCHMOCTH CHUJIBI TOKA U HAIIPSDKEHUS OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
Kos1e0aHui.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KAaTYUIKM HMHIYKTUBHOCTH U
KOHJIEHCATopA.

Mogens TMHUY 3IEKTPOIEpeIadH.

Yuenuueckui sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MAJIBIX KOJIEOAHUN Tpy3a Ha HUTU OT JJIUMHBI HUTH U MacChl
rpysa.

HccnenoBanne mepeMEHHOro TOKAa B IENM M3 IOCIEN0BATENbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHu4eckue BOJIHBI, yclI0BuUs pacnpocTtpanenus. [leproa. CkopocTs pacnpocTpaHEeHuUs U IJIMHA
BoJiHBL. [lonepeunsie v mporobHbIE BOJIHBI. MHTepdhepeHtus u qudpakiuus MEXaHUYECKIX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa.

DNeKTPOMAarHUTHbIE BOIHBI. Y CJIOBUS U3TyUEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BekTopoB E, B, V B asexkrpomarnutHoi BosiHE. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
IpeJoMIIeHUE, oysipu3anus, rudpaxuus, uareppeperus. CKopocTh 3JIEKTPOMarHuTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJH. [IprMeHeHe AIeKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIHMIIBI paroOCBA3M U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAlOIEe Cpeibl.

TexHnyeckue yCTpoWCTBa U IPAKTUYECKOE IPUMEHEHHE: MY3bIKAIbHBIE HWHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paaiuoONpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpPaHEHHUE MONEPEYHBIX U MPOJOTIbHBIX BOJIH.

Konebomieecs Teno Kak HCTOYHHK 3BYKa.

HaGumronenue otpakeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHmu U U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHune cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAON M YaCTOTOM KOJIeOaHHiA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHE, MOJIpU3alus,
nudpakmys, nHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsamonuHelHOE pacnpocTpaHEHUE CBETa B OJNHOPOIHOM cpene. Jlyu
cBeTa. ToueuHbIli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus ceTa. [locTpoeHne n300pakeHN B MIIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIA MMOKa3aTeab MPETOMIICHUS.
ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroil ojaHoro BHyTPEHHEr0 OTPasKeHMUS.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cera. L{ser.

Cobuparonue 1 paccerBaroniye JMH3bI. ToHKas TuH3a. @OKYCHOE pacCTOSHUE M ONITHYECKas Cuja
TOHKOM JMH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U paccenBaOIUX JuH3aX. Dopmysa TOHKOM
JUH3BL. Y BEIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUYECKOMN ONTUKH.



BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHble HCTOUYHUKU. YCJIOBUS HaOIIOAEHUS
MaKCUMYMOB ¥ MHHHUMYMOB B HHTEp()EPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakus ceera. JudpaxironHas pemeéTka. Y ciaoBue HaOMIOAEHUs I1aBHBIX MaKCUMYMOB IpH
MaIeHU MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M IpaKTHUECKOE IPUMEHEHHE: 0UKH, JIyIa, (hoToarmapar, NpoeKIIMOHHBIH
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLMOHHAS PEIIETKA, MOJIIPOUS.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacTipocTpaHeHHe, OTPAKEHHE U MpesioMIieHHe cBeTa. OnTudeckre mpuoopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb cBeToBOa.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

Monenu MUKpOCKOIa, TEIECKOIA.

Habmonenne naTepdepeHnnu caera.

Habmonenue qudpakuun cBeta.

Habmronenue nucnepcuu cBeTta.

[losnydyeHne cnekTpa ¢ HOMOIIbIO PU3MBI.

[TonmyuyeHue criekTpa ¢ MOMOIIBIO0 AU(PPAKITHOHHON PEHIETKH.

Habumroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue nokasaress IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHMIA B JIMH3AX.

Hab6monenue aucnepcun ceTa.

Pa3nes 6. OCHOBBI CIelIHAIbLHON TEOPHH OTHOCHUTEIBHOCTH
I'panuubl  IPUMEHUMOCTH  KJIACCHYECKOM MexaHuku. llocTynaTel  clieManbHOM — TEOpUU
OTHOCHUTEJIHOCTH: MHBAapUAHTHOCTh MOJYJS CKOPOCTH CBETa B BAKyyM€, NPHHIMII OTHOCUTEIBHOCTH
OWHIITEHHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLEHUE JITHHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®otonslr. opmyna [Inanka cBsi3u SHEPTHH (HOTOHA C €T0 YACTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTe u uccienoBanue ¢Gotoddpdexra. Onwvitel A. I'. CroseroBa. 3akonsl ¢oTodpdexra.
VYpasHenue DitamreitHa 1151 porodddexra. «Kpacnas rpanuna» dpororddekra.

JHasnenue ceera. OnbitTel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuyeckue ycTpoicTBa U MpakTUUYECKOe MpUMEHEHHe: (HOTOINEMEHT, (POTONATUUK, COMHEUHAS
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodhdeKTa.

CBeTOoqUOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mognens atroma Tomcona. Omnbithl Pesepdopaa no paccessHuio o -yactun. [lnanerapnas mopenb
atoma. Iloctynarer bopa. M3nydyenne u mornomenue (GOTOHOB MPH MEPEXoje aromMa C OJHOTO YPOBHS
SHEpPIruM Ha Apyroil. Buasl criekTpoB. CeKTp ypOBHEH SHEPIUU aTOMa BOJOPOIA.

BosHoBsie cBolicTBa yacTuil. Bonubl ge bpoinsa. KopryckyisipHO-BOJHOBOM JTyaiu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHu4yeckue ycTpoHCTBAa U MPAKTUUYECKOE NMPUMEHEHHE: CIEKTPaIbHBIA aHAINU3 (CHEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenne JIMHBI BOJIHBI J1a3epa.

Habumroienue nuHeRvaThIX CIeKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HabGmronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKpBITHE pagUOAKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paguoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, OeTta-, ramma-

n3ydeHus. BiusHue paaioakTHBHOCTH Ha KUBbIE OPTraHU3MBI.

OTtkpbiTHE IpOTOHA U HeWTpoHa. HykionHas monens siapa I'eiizenOepra—lBanenko. 3apsia spa.
MaccoBoe uncio sapa. U3oromsl.

Anbda-pacnaa. DOIEKTpOHHBIH W TMO3UTPOHHBIM Oera-pacmaf.
pPaaMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT maccol sipa.
Snepubie peakuuu. JleneHue u cUHTE3 €.

Snepusiii peakrop. TepmosimepHblii cunTe3. [IpoGneMbl M MEPCHEKTUBBI SJIEPHOM IHEPrEeTHKU.
DKOJIOTHYECKHE ACTIEKTHI SIIEPHON IHEPTETUKH.

I'amma-nznmyuenue. 3akoH

DnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
Metozb! HaOIIOAEHHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCcTHUI.
®dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO hrznyeckoi KapTUHBI MUpa.

TexHudeckue yCcTpOHWCTBAa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, KaMmepa BunbcoHa, siaepHbId
peakTop, aToMHast 6omo0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTUS acTpOHOMHUU. IpuKiiaqHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3nn0r0 HeOa. Co3Besnus, ipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE JIBUKCHUE.
CoJiHeuHas cucTeMa.

COJ'IHI_Ie. ConHeyHast aKTHMBHOCTh. VCTOYHHMK OHCPIun ConHna u 3BE3/I. 3Bé3I[LI, X OCHOBHBIC

XapakTepuUCTUKU. JluarpaMma  «CHEKTpaJbHBIM  KjlacC —  CBETHUMOCTBb».  3BE3[bl  IJIaBHOU

MOCJIEI0BATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY I 3BE3]] IVIaBHOM I1OCJIE0BATEIILHOCTH.
BuyTtpennee crpoenue 3B€31. CoOBpeMEHHbIE PEACTABICHHS O MPOUCXO0KACHUU U 3Boonuu CoJiHIa 1
3BE3. DTanbl )KU3HHU 3BE3.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxenue u npmxenue Connua B ['anaktuke. TUIIBI TATAKTHK.
Papnoranaktuku u kBazapbl. YEpHbIE AbIPHI B SIAPAX FalaKTHK.



Bcenennas. Pacimpenue Bceenennoil. 3akon Xa06isa. PasoOeranue ramaktuk. Teopust bonbioro
B3pbIBA. PENIMKTOBOE M3ITy4YeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnelie npo0OiaeMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGumronieHuss HEBOOPYXEHHBIM TJ1a30M C HCIOJB30BAaHUEM KOMIBIOTEPHBIX HNPUIIOKEHUN JUIs
oTpesieNieHus MOJIOKEHNUs HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ius CeBepHOro
MOJIIApHS U IPKHE 3BE3/BI.

Habmonenus B treneckon JlyHsl, rianet, Mneunoro IlyTu.

O0o0maroniee NOBTOpeHHe

Pons ¢u3uku M acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHMYECKOW, COIHATBHOM M ITUYECKOU
cdepax OesTeIbHOCTH YeJIOBEeKa, pOjb U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOM HAayyHON KapTHHE
MUpa, poib (PU3NUECKO Teopur B (POPMUPOBAHUHU MPEACTABICHUHN 0 GU3NUECKON KapTUHE MUPA, MECTO
¢u3nvecKoil KapTUHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUHA O
MIPUPOJE.

MesknpeaMeTHble CBSI3H

Nzyuenue kypca ¢puzuku 6a30B0ro ypoBHs B 11 kiracce ocyiecTBiIsieTcs ¢ y4€TOM COAEPIKaTEIbHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nousimusi, CBA3aHHbIE C MU3yUYEHHEM METOJIOB HAYYHOI'O MO3HAHHUA: SIBJICHHE,
HayyHbIl (akT, rumnoresa, (Qu3MuUecKas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHMUE.

Mamemamuxa: pelieHne CUCTEMbl ypPaBHEHHUN, TPUTOHOMETpUYECKHEe (QYHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HUX MPOEKIUU Ha OCH
KOOp/IMHAT, CJOXEHHWE BEKTOPOB, IPOU3BOAHBIE 3JIEMEHTapHbIX (GYHKUMH, NpPU3HAKKW [OJ00US
TPEYTOJILHUKOB, ONIpeIeIeHUe MO IU MIIOCKUX GUryp u o0béma Tel.

bBuonoeusn: snekrpuueckue SBICHHS B JKMBOH IpHpoJe, KoyieOaTelabHbIE IBM)KEHUS B IKUBOU
MIPUPO/IE, OTITUYECKUE SIBJICHUS B )KUBOU MpUpOAE, AeCTBIE pajuallii Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAUINYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEHIETKH, CIIEKTPAIbHBIN aHaJIH3.

l'eoepaghus: MarHWTHBIE TIONIOCa 3€MIIM, 3aJ€KM MArHUTHBIX pyaA, (oTochéMKa 3eMHOU
ITOBEPXHOCTH, IIPEACKAZAHNE 3EMIIETPSICEHUI.

Texnonocus: JMHUM DIEKTPOIIEpEeNad, TEHEPaTOp IEPEMEHHOTO TOKAa, JJIEKTPOJIBHUIATElb,
WHAYKIMOHHAs 1e4b, pajap, paAuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, npoeKIMOHHbII
amrmapar, BOJIOKOHHasI ONITHKA, COJTHEYHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro npeamera «Dusnka» Ha ypoBHE cpeaHero odmero obpasoBaHus (0a30BBIi
YPOBEHB) JIOJDKHO O0ECIICYHTh TOCTH)KEHUE CIEAYIONINX JTHYHOCTHBIX, METAIPEAMETHBIX M TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI
JIn4HOCTHBIE PE3yJIbTATHl OCBOCHHS YU4eOHOTO npeaMeTa « DU3HKay JTOJKHBI OTPaXKaTh TOTOBHOCTh
U CIOCOOHOCTh 00YYarOIIUXCSl PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH MO3ULIUEH JTUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHEHTAllui, MO3UTHBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINeCTBa, paCHIMPEHUE >KU3HEHHOTO OIbITa M OIbITa



JeSATEILHOCTH B IMPOLIECCE peain3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHON AESTENBHOCTU, B TOM
YHClie B 4aCTH:

1) rpamaaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

MIPUHATHE TPATUIIMOHHBIX O0IIEYEIOBEUECKUX TYMAaHUCTUIECKUX U IEMOKPATUIECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECAX IPaKAaHCKOT0 00IeCTBa, y4acTBOBATh
B CAMOYIIPaBIIEHUHU B 00pa30BaTEIbHON OpraHU3aIuy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIILHBIMH WHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKUIUAMU U
Ha3HAaYCHHUEM,;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JEATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUMCKON TPakIaHCKON UIACHTUIHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSIM POCCUHCKHUX YUYEHBIX B
obnactu GU3UKU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTh OLIGHUBATh CHUTYallMI0O M TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyIyIIEro;

4) 3cTEeTUYECKOT0 BOCTIUTAHMSI:

JCTETUYECKOE OTHOUIEHME K MHpYy, BKIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, IPHUCYLIETO
¢uznueckoil Hayke;

5) TpyaoBoro BocnutaHus:

HMHTEpEC K pa3nu4HbIM chepam mpodeccroHaNbHON AesITeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOI M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oynymiei npodeccuu u peanrn3oBbIBaTh
COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTB M CHIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00J1aCTH (PU3HKHU HA TIPOTSKEHUN
BCEM JKH3HMU;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTH FKOJIOTMUECKOH KyJIbTYPbl, OCO3HAHHE TT100aIbHOI0 XapaKTepa IKOJIOTHYECKUX
npo0em;

IUTAHUPOBAHUE M OCYIIECTBICHHE JEHCTBUN B OKpYXKaIOIIEH cpele Ha OCHOBE 3HAHUA Leneit
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHe OIbITa IEATEIbHOCTH SKOJIOIMYECKOI HAaPpaBI€HHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUI
1o pu3HKe;

7) IEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHA
(bu3nvecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAay4HOH JesATeNIbHOCTH, TOTOBHOCTh B IIpollecce H3yueHUs (QU3UKU
OCYIIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUYAIBLHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBeEPCAJbHbIE YUeOHbIE TeHCTBUS

Ba3oBble Jjornueckue aeiicTBHA:
CaMOCTOSITENbHO (POPMYITUPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OHpe,ZleJISITb OeJan ACATCIbHOCTHU, 3aaBaTh napaMeTpLI 158 KpI/ITepI/II/I HUX JOCTHUXKCHUA,



BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UUECKUX SIBICHUSX;

pa3pabarbiBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ y4E€TOM aHajan3a HMMCIOIIMXCS MaTepUANBHBIX W
HEMaTEPHUATBLHBIX PECYpPCOB;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJSIM, OILICHUBAThH
PUCKH TIOCTIEACTBUIA e TENLHOCTH;

KOOPJIMHUPOBATH U BBITIONHATE PA0OTY B YCIOBHSIX PEATBHOTO, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.

basoBble ucciienoBare/ibCKie AeHCTBUSA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOYEBBIMH MTOHITHSIMHI U METOIaMU (PU3UYECKON HAYKU;

BJIJICTh HaBBIKAMH y4e€OHO-HCCIICIOBATEILCKON M TPOSKTHOMW ACSITEILHOCTH B 00JIaCTH (PHU3HMKH,
CIIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY MOWCKY METOJOB pEIIeHHs 3aAad (PU3NUEeCcKOoro
COJIep>KaHusl, MPUMEHEHUIO PA3IMYHBIX METOAOB MMO3HAHUS;

BIIAJICTh BHUJAMU JIEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIPETalny,
PeoOPa30BAHUIO ¥ TPUMCHECHHIO B PA3JIUIHBIX YUCOHBIX CUTYAIUAX, B TOM YHCIIC PU CO3TaHIH YUSOHBIX
MMPOEKTOB B 00J1aCTH (HDU3UKH;

BBISIBIISITh TIPUYUHHO-CIIE/ICTBEHHBIC CBSI3W W aKTyalIM3UpPOBATh 3aJady, BBIIBHIaTh THIOTE3Y €&
pElICHUs, HAXOJIUTh apTyMEHTBI NJIS JOKA3aTeNIbCTBA CBOWX YTBEPXKICHHUH, 3aqaBaTh MapamMeTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IOJIyYCHHbIE B XOJ€ PEUICHHs 3aJaud Pe3yJbTaTbl, KPUTUUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON JEATEIHLHOCTH, B TOM YUCIIC
MIPU U3YUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KUZHEICATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTell;

BBIJIBUTATh HOBBIC WJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pabora ¢ nnopmanmei:

BIIICTh HABBIKAMH MOJy4YCHUS WHGOpMAIUU (PU3UIECKOTO CONEPKaHUsI M3 MCTOYHUKOB PAa3HBIX
TUTIOB, CAMOCTOSITEIIEHO OCYIIECTBIIATH TIOUCK, aHAIIN3, CHCTEMATH3AINI0 U HHTEPIPETAINI0 HH()OpMAIHH
Pa3IMYHBIX BUJOB U (POPM MpeacTaBICHUS;

OLICHHUBAThH JJOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHA B DPEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX 33724 C COOI0OICHUEM TPeOOBaHUH SPTOHOMHUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBl, pecypcocOepexeHHs, MPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJCPKAHUS B Pa3NUYHBIX (opMarax C yd€TOM Ha3HAYCHUS
nH(OPMAIINHY U TICJICBOH ayUTOPHH, BEIOHpAsk ONTUMATBHYIO (DOPMY TIPEICTABICHUS U BU3YaTH3AIHIH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eiCTBUA:
OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEIBHOCTH;
pacro3HaBaTh MPEAINOCBUIKA KOH(l)JII/IKTHBIX cmyaunﬁ U CMATYaTh KOH(i)JII/IKTI)I;
pa3BEPHYTO U JOIMYHO U3J1araTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
IIOHUMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/HOW U MHIUBUYalbHON pabOThI;
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JICHCTBHI ¢ y4ETOM OOLIMX HHTEPECOB U BOZMOKHOCTEH
KaX/I0T0 WIEHA KOJUIEKTUBA,;



MIPUHUMATh L€ COBMECTHOM JIEATENIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHUCTBUS 110 €€
JOCTHKEHHIO: COCTABIIATH TUIaH JEHCTBUM, pacTIpeesIsITh POJIK C yUETOM MHEHUHN YYaCTHUKOB, 00CYK/1aTh
pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOETr0 BKJIAJa W KaXJOr0 y4YaCTHHKAa KOMAaHIbl B OOWIMH pe3yJbTaT Mo
pa3zpaboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJEH C TMO3UUMHA HOBHU3HBI, OPHUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISATh TMO3UTHUBHOE CTPATETUYECKOE IOBEJCHUE B PA3JIMYHBIX CHUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHBIe YHUBepcaJibHbIe y4eOHbIe /1eiicTBUA
Camoopranuszaums:

CaMOCTOSITENIFHO OCYILECTBIIATH IO3HABATENIbHYIO JESATEILHOCTD B 00JaCTH (DPU3UKU M aCTPOHOMHUH,
BBISIBJIATH TIPOOJIEMBI, CTABUTH M (POPMYIINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISAThH IJIaH PEUICHHs paCYETHBIX U KaUYECTBEHHBIX 33/1a4, MJIaH BHIMOIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MTPEOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsaTh paMKH y4eOHOro IpeAMETa Ha OCHOBE JIMYHBIX NIPEATIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHMIO U MPOSBICHUIO SPYAULUMU B 00JaCTH (HU3UKH, HOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE
PE3yJIbTATOB LIEIISIM;

BJIaJIeTh HAaBBIKAMU MO3HABATENBHOM pe(IeKCMM KaK OCO3HAHMSA COBEpIIAEMBIX ICHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

UCIOJIb30BATh MPUEMBI pe(IIeKCHHU AJIS OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYIHX IIPHU aHAIM3€E PE3yJIbTaTOB ACSTEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTHX IIPHU aHAIU3€E PE3yIbTATOB ACATEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporuiecce nocTH)EHHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPAMMBI 10 (PU3UKE Ui YPOBHS
cpenHero oOmiero oOpa3oBaHHs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN HHTEIJIEKT,
IpearnoiararoInil copMUpPOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAJIBHOE COCTOSHHE, BUIETh
HaNpaBJICHUS Pa3BUTUS COOCTBEHHON AMOIIMOHAILHON Cepbl, ObITh YBEpEHHBIM B cele;

caMOperyJIMpOBaHMsl, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJIEHNE, CLIOCOOHOCTh alalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHUSIM U NPOSBISATh THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAllMH, BKJIIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJTU U YCIEXY, ONTHUMH3M,
MHULUATUBHOCTh, YMEHUE EMCTBOBATh UCXO/sI U3 CBOUX BO3MOYKHOCTEH;

SMIIATUH, BKJIKOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE APYTHX, YUYUTHIBATH
€ro MpH OCYIIECTBICHUHU OOLIEHHS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOLICHUS C JPYTUMHU JIIOJIbMH,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3peraTb KOHPIUKTEHI.



NPEJMETHBIE PE3YJIBTATHI

K xon1my o0yuenus B 10 kiacce mpeaMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y OOYYAFOIINXCS YMEHUMN:

JIEMOHCTPHPOBATh HA MPUMEPAxX POJb U MeCTO (pu3MKH B (POPMUPOBAHUU COBPEMEHHON HAy4HOMH
KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHOU TEXHUKU U TEXHOJIOTHI, B IPAKTUYECKOMN AEATEIBHOCTH JIKOIEH;

YYUTHIBAaTh TPAHUIBI TPUMEHEHHS] HM3YYEHHBIX (PH3UYECKHX MOJEIe: MarephaibHas TOYKa,
WHEepIMaabHasl CUCTEMa OTCcuéra, abCOJIOTHO TBEPAOE TEJIO, MACATBHBIN Ta3, MOJEIH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUSCKHUM 3apsil MPU PEIICHUH (PU3NIECKHUX 3a/1a4;

pacno3HaBaTh (pU3MUYECKUE SIBICHUS (IIPOLIECCHI) U OOBICHITh UX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUHU CTPOCHUS BELIECTBA W JJICKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBMKEHHUE, CBOOOTHOE TMAJCHHWE TeJ, JBIKCHHE IO OKPYXHOCTH,
WHEPIUs, B3auMojieicTBre Ten, Auddy3usi, OpOyHOBCKOE JBIKCHHE, CTPOSHUE JKHIKOCTEH W TBEPIBIX
TeN, W3MEHEHHe Oo0BhEMa TeNl MpU HarpeBaHWU (OXJAXKIEHUH), TEIJIOBOE PABHOBECHE, HCIApEHUE,
KOHJICHCALMsI, TUIAaBJICHUE, KPUCTAIUIN3AlMs, KAIIEHUE, BIAXKHOCTh BO3AYyXa, MOBBILICHUE JABJICHUS ras3a
MpY €r0 HarpeBaHWM B 3aKPBITOM COCYJ€, CBSA3b MEK]Y MapaMEeTpaMu COCTOSIHUS ra3a B M30IPOIECCaXx,
AJIEKTPU3ALIMS TEJ, B3AMMOACHCTBHUE 3apSJIOB;

OMKCHIBATh MEXAaHMYECKOE [BIDKEHHUE, HCIONb3ys (U3NYECKHE BEIWYMHBI: KOOPAMHATA, MYyTh,
MEpEMEINIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Tejla, Cuila, UMIIYJbC TeJla, KUHETHYECKas SHEPTrusl,
MOTEHITMAIbHASL DHEPTUs, MEXaHW4YecKasi paboTa, MeXaHWYecKasi MOITHOCTh; MPU OMUCAHWUU TPABHIHHO
TPaKTOBaTh (DU3WYECKUIA CMBICT HCIOJIB3YEMBIX BEJIMYMH, WX O0O3HAYCHUS W CIAWHMIIBI, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEIMYHHAMU;

OIMHCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJN M TEIUIOBBIC SIBICHUS, UCIONB3Ys (pu3mdeckue
BEJIMYMHBI: JABJICHUE Ta3za, TEMIIEpATypa, CPEIHsS KUHETHYECKas HHEPrusi XaOTUYECKOTO JIBUKEHHUS
MOJICKYJI, CPETHEKBAIpaTUIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, paboTa
raza, K03(QpQHUIMEHT MOJIE3HOTO AEHCTBHS TEIIOBOTO JBUTATENS; MPH OMUCAHUH MPABUIHLHO TPAKTOBATH
(u3MUeCKUi CMBICIT HCIIOJIb3YeMbIX BEIMYMH, WX OOO3HAYCHWS W EIUHHIIBI, HAaXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMYUHY C IPYTUMHU BEITMUUHAM;

OTIMCHIBATh N3YYCHHBIC AIICKTPUIECKHE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE SBJICHHS! (POIIECCHI),
UCTONB3Ysl (hU3MUECKHe BETUYMHBIL: DJIEKTPUUECKHUM 3apsfl, dJMEKTPHUUECKOoe TMoJe, HANPsSHKEHHOCTh MO,
MOTEHIIUAJ, PAa3HOCTh IOTCHIMAJIOB, TPU OMUCAHUHM TNPABWIBLHO TPAKTOBATh (DU3MUECKHA CMBICIT
WCIIOJIb3YEMBIX BEJIMYHH, UX O0O3HAUCHUS W CJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BETHIMHAMU;

aHAIM3UPOBATh (PU3NYECKUE MPOIIECCH] U SBIICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL:
3aKOH BceMupHoro tarorenus, I, II u I 3akonsl HptoTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTHH,
3aKOH COXPAHEHHUS WMITYJIbCa, NPUHUUIN CYNEPHO3ULMU CWJI, MPUHLMI PABHOINPABUS HHEPIIUATBHBIX
CHUCTEM OTCUETa, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUS BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpenHel KMHEeTHYECKO SHEPTruu TEIIOBOrO ABMXKEHUS MOJIEKYN ¢ aOCONIOTHON TeMIepaTtypoi, MepBblii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3ToM pa3inuyatrhb
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHUE M yCIOBUS (TPAHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC MPUHIMIMBI ACHCTBHS MAIWH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3nuyaTth yCIOBUS MX O€30MMaCHOTO MCIOIh30BaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJHATh  OKCIIGPUMEHTBI 10 HMCCICAOBAHUIO (DHU3MYECKHX SBJICHHA W MPOIECCOB C
WCIIOIb30BaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHH, MpU 3TOM (OPMYJIUPOBaTh MpodieMy/3amady u
TUIOTE3y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO0 000pYyA0BaHUs, IPOBOIUTD
OTIBIT ¥ (POPMYITHPOBATH BBIBOIBL;



OCYUIECTBIISATh MPSIMbIE U KOCBEHHBIE W3MEpeHHs] (U3MYECKUX BEIMYUH, TPU ITOM BBIOMPATH
ONTUMAJBHBIA CMOCOO M3MEpPEHUS U UCIOJIb30BaTh W3BECTHBIE METOJBI OIEHKH MOTPEIIHOCTEN
U3MEPECHMUI;

WCCIIEeIOBaTh 3aBHUCHUMOCTH MEXIy (U3MUYECKUMU BEIWYMHAMH C UCIHOJIb30BAaHUEM MPIMBIX
M3MEpEeHUi, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3yNIbTATHI MOJIYYCHHON 3aBUCUMOCTH
(u3MYECKUX BEIIMYUH B BHUJIC TaOJIUI] ¥ TPa(HKOB, IEIaTh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHMS;

cobmoiaThe MpaBujia 0€30mMacHOr0 TpyAa MPU MPOBEACHHH HCCICIOBAHUN B pamMKax ydeOHOTO
JKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATEeIbCKOM M  TMPOEKTHOM JeATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0OBAHUS;

penraTh pacyE€THHIC 33]]a9H C SIBHO 33JaHHOU (PH3UIECKON MOJICIBIO, UCTIONB3YsI (PU3HUECKUE 3aKOHBI
Y IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4H BBIOUPATh (PU3NUECKYIO MOJICIb, BBEIACIATH (PH3ndYecKue
BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE 7S €€ peleHUs, MPOBOAUTH PAcuéThl U OLEHUBATh PEATLHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pemiaTh Ka4eCTBEHHBIE 3aJauyM: BBICTpAaUBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO  IEMOYKY
paccyXJIeHHI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBJICHNUS,

WCIIOJIb30BaTh MPH pEIICHUH y4eOHBIX 3a7auy COBPEMEHHble MH(DOPMAIMOHHBIE TEXHOJOTHH [T
MOWCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMU M TMPEACTABICHUS Y4eOHOW UM HAYYHO-TIOMYJISPHOU
nH(pOpMAaLIUY, TONYYCHHOH W3 PA3JIMYHBIX HMCTOYHUKOB, KPUTUYECKH AHATU3UPOBATH TOIYYaEMYIO
nH(pOpMalLIO;

MIPUBOJIUTH MPHUMEPHl BKJIAJa POCCHUMCKMX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYyKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;

WCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B TIOBCETHEBHOW KH3HU JUIS OOECIIeYeHUS
0€30macHOCTH MpU 00paIIeHUH C TPUOOPAMH M TEXHUYECKUMH YCTPOUCTBAMHU, JIJIs COXPAHEHUS 3I0POBbBS
1 COOTIOICHUS HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY KaIOILEH Cpee;

paboTaTh B TPpyIIe C BHIMOIHEHUEM PA3IMUHbIX COLIMATBHBIX POJICH, TUIAHUPOBATh PabOTy IPyIIIbL,
palMOHAIBHO PACTIPENENISATh 00SI3aHHOCTU U TUIAHUPOBATH JIEATEIIbHOCTh B HECTAHJAPTHBIX CUTYyaIlUsX,
aJICKBaTHO OIIEHUBAThH BKJIAJ KAXJJI0T0 U3 YYACTHUKOB IPYIIIHI B PEIICHUE PAaCCMAaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenus B 11 kiacce npeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00yUaOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaX Pojb U MeCTO (PU3UKK B (POPMHUPOBAHUHM COBPEMEHHOW HAay4HOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B TPAKTUUECKOU AEATEIIBHOCTH JIFOAEH,
L[EJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHULBI MPUMEHEHHUS W3YYEHHBIX (PU3MUYECKUX MOJENEH: TOYEUHBIH AIEKTPUUYECKUil
3apsijl, JIyd CBETa, TOUYCHUHbI UCTOUHUK CBETA, siICpHAs MOJENb aTOMa, HYKJIOHHAst MOJIEJIb aTOMHOTO Si7jpa
MU peuIeHnr (PU3UIECKUX 3319,

pacrio3HaBaTh (u3nmyeckue SABICHUS (MPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKHU: DJIEKTpUYECKas TMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs WHIYKIIHS,
JEHCTBUE MAarHUTHOTO TIOJISI HA MPOBOAHUK C TOKOM U ABUKYIIUNACS 3apsi/l, SJICKTPOMArHUTHBIE KOJIeOaHUs
U BOJHBI, MNPSMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, OTPaKEHUE, MpeoMIIeHue, UHTepdepeHIus,
mudpaknus W TOJISIpU3alusl CBETa, JUCIEepPCUs CBeTa, ¢oTodnekTpudeckuid ddpdext (horoaddekr),
CBETOBOE JIABJICHHE, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa aToMa BOJOPOJa, €CTECTBEHHAas U
HCKYCCTBEHHAs! PaIMOAKTHBHOCTH;

ONKCHIBATh HU3YYEHHbIE CBOMCTBAa BelleCcTBAa (JIIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKUE,
ANEKTPUYECKYIO MPOBOJIMMOCTh PA3IMYHBIX CPeJl) U SJEKTPOMArHUTHBIC SIBICHUS (TIPOLECCHI), UCTIONIb3YS
(bu3nuecKre BEIMYUHBL: JIEKTPUICCKHUI 3apsi], CHUIa TOKA, DIEKTPUIECKOE HANPSHKEHUE, AIEKTPUIECKOE
COTPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYINAS CUiia, padoTa TOKAa, UHIIYKIIUSI MATHUTHOTO
nosisi, cuyia Amriepa, cuiia JlopeHiia, MHAYKTUBHOCTh KaTYIIKH, YHEPTHUS AJIEKTPUIECKOTO M MAarHUTHOTO



MoJIeH, Mepuox M 4YacToTa KojieObaHuil B KojeOaTenbHOM KOHTYpE, 3apsJl M Ccuja TOKa B Ipolecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHUil, (POKYCHOE pacCTOSIHUE M ONTHYECKasi CUIa JIMH3bI, TIPU
ONMCAaHUU TPABWIBHO TPAKTOBaTh (M3MYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAUCHUS U
€/IMHUILIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLIHE TAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BEJIMYUHAMY;

OIMCHIBATh M3yUEHHbIC KBAHTOBBIC SBJICHUS U MPOLECCHl, MUCHONB3YsAd (PU3MUECKUE BEIUYMHBI:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTHSI M UMITYJIBC ()OTOHA, TIEPHUOT
noJrypacmajia, SHeprus CBS3U aTOMHBIX e, IPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCHOJIb3YEMBIX BEJIMYMH, MX 00O3HAUEHMsI U €AMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLINE TaHHYIO
(U3NYECKyI0 BEJIMYMHY C APYTUMH BEIMUYUHAMHU, BBIYUCIIATH 3HaYCHUE (PU3NUECKOI BETUUNHBL;

aHAM3UPOBaTh (PU3MUYECKHE MPOIIECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe 3aKOHBI U TPUHIIUIIBL:
3akoH OMa, 3aKOHBl MOCJIENOBATEIBHOIO M MAPAIEIBHOIO COEAMHEHHs] IPOBOJHUKOB, 3aKOH
Jbxoynsa—JIeHna, 3aKOH JIEKTPOMarHUTHOM MHIYKIIMH, 3aKOH IPSIMOJIMHEHMHOIO PacpOCTPaHEHUS CBETA,
3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI ITPEJIOMJICHHUS CBETa, ypaBHEeHHE DiHIITeHA 115 poTorddekTa, 3aKoH
COXpaHEHUsl DHEPI'uM, 3aKOH COXPAHECHMs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3apsiad, 3aKOH
COXPAaHEHHs MacCOBOI0 4MCJIA, MOCTyJIaThl bopa, 3aKOH paJuOaKTUBHOIO pacmnaja, pu 3TOM pa3Ingarb
CJIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIPA)KEHUE U YCJIOBHUS (IpaHUIbI, 00JIacTn)
IIPUMEHUMOCTH;

ONPENEATh HANPABICHUE BEKTOpAa MHIYKIMM MAarHUTHOIO IIOJISL IIPOBOJHHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH M ONMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh  OKCIEPUMEHTHl [0 HCCIEIOBAaHMIO (U3MYECKUX SBJICHUH M TPOLECCOB C
WCTIOJB30BAHUEM MHPSAMBIX M KOCBEHHBIX M3MEPEHHI: Impu 3TOM (GOpMYyIHpOBaTH Mpobdiemy/3agady u
TUIOTE3y y4eOHOro SKCIEpPUMEHTa, COOUpaTh YCTAHOBKY M3 MPENTI0KEHHOT0 000pYy10BaHus, IPOBOIUTD
OIBIT U (POPMYJIUPOBATH BBIBO/IBI,

OCYILECTBIISATh NPSMbIE U KOCBEHHbIE HM3MEpEHHsI (PU3MUECKUX BEJIMYMH, NMPH 3TOM BBIOMpAThH
ONTHMAJbHBIA CHOCOO M3MEPEHHs M HCIIOJIb30BATh W3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEN
U3MEPECHMUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUM: IIPH 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBAThH PE3YJIbTATHI OJyY€HHON 3aBUCUMOCTH (PU3MUECKUX BETUUUH
B BUie TabauIl U rpaduKoB, 1e1aTh BBIBOJABI 110 pE3yIbTaTaM HCCIIeI0OBAHMUS;

coOuoaTh npaBuiIa OE30IIaCHOTO TpyAa IPU MPOBEICHUM HCCIENOBAaHMHM B paMKaxX y4eOHOro
JKCHEPUMEHTa, Yy4eOHO-MCCIE0OBATENbCKOM M TPOEKTHOM  JESITENbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOT0 000PYI0BAHUS;

pemaTh pacy€THBIC 3a/1a4H C IBHO 33JJaHHOM (PU3UUECKOM MOJIEIBIO, UCTIONbB3Ys (pr3nyecKue 3aKOHbI
Y TIPUHIIMIIBI, Ha OCHOBE aHAJIM3a YCIIOBHUS 33/1a4H BEIOUPATh (PU3MUYECKYIO MOJIEITh, BBIIEIATh (PH3NUECKUE
BEJIMYUHBI U (GOPMYJIbI, HEOOXOAUMBIE JUIsl €€ PEeleHMs], IPOBOJUTh PAacUEThl U OLIEHUBATh PEAIbHOCTh
MOJIyYEHHOTO 3HaueHHsI (PU3NYECKON BEIINUMHBI,

pemaTh KAa4eCTBEHHBIEC 3aJa4M: BBICTPAaUBAaTh JIOTUYECKH HEINPOTHUBOPEYUBYIO  LEMOYKY
paccyXJIeHH ¢ ONOPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHIS,

UCIOJb30BaTh IPU PELICHUU Y4eOHBIX 3a/a4 COBPEMEHHbIE MH(OPMAIMOHHBIC TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpUPOBAHMs, HUHTEPHpETAllMd M MPEJCTaBICHUS Y4eOHOM U Hay4HO-IOMYJIIPHON
uHpOpMalUY, TOJYYEHHOM M3 pa3iWYHbIX HMCTOYHHKOB, KPUTHUYECKH aHAIM3UPOBATH MOIY4YaeMYIO
uH(pOopMaLIO;

OOBSICHAT IPUHLIMIIBI JEMCTBUS MALLUH, IPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3ianyaTh yCIOBHS
ux 0€3011aCHOT0 MCI0JIb30BaHMsI B TOBCETHEBHOM KU3HU;

NPUBOAUTH IMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHbIX yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE NPOLIECCOB OKPY>KAIOILEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;



UCIOJb30BAaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B IMOBCEJHEBHON XHU3HHM s oOecredeHus
0€30MMacHOCTH P 00paleHNH ¢ TpUOOpaMu U TEXHUUYECKUMHM YCTPOMCTBAMH, I COXPaHEHUS 310POBbS
1 COOIOICHNUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPY KaloIlel cpene;

paboTath B IpyIIE C BBIMOJIHEHUEM Pa3IMYHbIX COLUANBHBIX pOJIeH, IIaHUPOBATh pabOTy TPYIIIEI,
palMoHaNbHO paclpeneNniaTh 00A3aHHOCTU U TUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHWBATh BKJIA]] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBAaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos D1eKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Kontpoabubie | I[lpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmbl padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
L1 dusuka 1 METOIBI ) bu6mmoreka [JOK
' HAy4HOT'O ITO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
21 KyHeMaTiKa 5 bubmuoreka [JOK
. WHEMATH
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hpramika https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUSI B 6 | | bubnuorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
O
3.1 M(():JI'-II;)I]: LJI'IH HO 9 1 bubmmorexa HOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETUYECKOUN Teopuu
319 OCHOBBI 10 | bubnuorexa [JOK
' TEPMOIMHAMUKHU https://m.edsoo.ru/7f41bf72
33 ArperarHbie 5 bubmmoreka [JOK




COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHABIH
47 AJIEKTPUYECKUM TOK. 12 bubmuorexa [JOK
' Toku B pa3mTuIHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBILEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




11 KJIACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e T I | PYSv— (undposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
M .
1.1 9;;1:: T:;aerflzﬁag 11 I 3 bumuoreica [OK
' P https://m.edsoo.ru/7f41¢97¢
UHIYKINS
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
21 5 ZiaHZqZCKHe " . 9 1 bubmuoreka [JOK
. JIEKTPOMArHUTHBI
P https://m.edsoo.ru/7f41c97¢c
KoJeOaHus
27 MexaHHYecKue u 5 1 bubnuorexa [JOK
' AJIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
frmia https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crieIUANILHOM 4 1 bubmuorexa [JOK
' TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOM 6 bubnuorexa [JOK




OIITUKH https://m.edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
4.2 4
Crpoerue aroma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE 71O > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU

51 DNIeMEHThI aCTPOHOMUU U 7 | bubnmoreka [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3nen 6. OBOBILIAIOHIEE IOBTOPEHHUE
bu6mmoreka [IOK
1 4
6 Obobuiatouee nosToperHe https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 4
PesepBHoe Bpemst 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10-A KJIACC
Jara o v
° H3ydeHus! 2 =
: : | E
< Sz|8 3
=z F = =2 2 als
1 ®dusuka — Hayka o npupoze. Hayunsie meTozsl 1 01.09 bu6nmoreka [JOK
MO3HAHUS OKPY’KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usnku B GopMUPOBaHUN COBPEMEHHOM BuGnorexa LIOK
2 Hay4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU JIEITEIHLHOCTH 1 04.09 httos:/m.edsoo.ru/ff0c33e6
Toaen :
Mexaaundeckoe aBmxkeHrne. OTHOCUTEIBHOCTh BuGmorexa LIOK
3 MEXaHU4EeCKOTO ABMKeHus. [lepemerienue, CKOpocTsb, 1 08.09 htps://m.edsoo ru/f0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPAMOIMHENHOE JBHKCHHE 1 11.09 EH6HI;/OTGI:; HOK/ 03620
ttps://m.edsoo.ru/ff0c
5 PaBHOYCKOpEHHOE MPSAMOTMHEUHOE JBHIKCHHUEC 1 15.09 §H6H7/0Telila HOK/ 0372
ttps://m.edsoo.ru/f1t0c €
6 CBoOoaHoe majeHue. Y CKOpeHHue CBOOOTHOTO MaACHUS 1 18.09 E;ISS:I;/?E.G;ZI;E)(.):E/ Ff0c39cc
7 KpuBonuneiinoe npuxenue. [IBuxeHne MaTepuaabHON 1 2209 bubnuorexa [IOK
TOYKH 1O OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 KonTpoasnas padora Nel mo reme « Kunemaruka» 1 25.09 1
9 [Ipunuun otHocuTenbHOCTH ["anunes. MuepuuanbHbie ) 29.09 bubnnorexa [JOK
cucteMsl orcyera. [lepBriii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [Ipuniun cyneprosunuu cui. Bropou bubnuorexa [JOK
10 . 02.09
3akoH HploTOHa /U151 MaTepuaibHOU TOUKHU https://m.edsoo.ru/ff0c3bel
. bu6mmoreka [JOK
11 T H 06.10
peTur 3aKkoH HproTOHA 71 MaTepUaIbHBIX TOYEK hitps://m.edsoo. ru/ff0c3bes
3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas bubnuorexa [JOK
12 09.10
KOCMHUYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6munoreka [JOK
13 C .3 I'yka. B 13.10
I8 YHPYFOCTH. SaKOH & yka. Bee Tea https://m.edsoo.ru/ff0c3el8
C .K .C
14 c:rjlI aoziiizfm;l Za?d(biilp;i:;;i :JI;I: B >:;II aKOCTI/I W 16.10 bubmmorexa HOK
P puA A ' https://m.edsoo.ru/ff0c3{76
rase
[ToctynarensHoe araTeabHoe eHue abCOJIIOTHO
15 TBe"TyonroTTJeIJI;: Mi;EH;u c:mzlb HHHiIBOHZ;;;I yCJIOEI/ISITH 20.10 bubmmorexa LOK
P N ' ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TEIa
" .
16| tovex. Mvnyase ciun, Jakon coxpancaut mnyisca. 2310 b morera LIOK
' Y ' P FHRCA. ' https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
PaboTta 1 MOITHOCTE C . Kunernueckas sne
17 sanepramoff on. Teopeva of mvencunn 06.11 brmorera LOOK
p o ) P ' https://m.edsoo.ru/ff0c4502
KHHETUICCKOW SHEPTUU
II !
15| ynpyro schopmponaor mpysanns, Noreuansias lo.1 bibmorera LIOK
YHPYTO ACGOPMHD Py i el ' https://m.edsoo.ru/ff0c461a
SHEprus Tena BOIU3U MOBEPXHOCTH 3eMITU
[ToreHunanbHbIE U HETIOTEHIMABHBIE CUITBI. CBA3h
paboThl HEMOTEHIIUANBHBIX CHUJI C U3MEHEHHUEM bubmuoreka [JOK
19 . 13.11
MEXaHUYECKOU IHEPTUU CUCTEMBI TeJI. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOH SHEPTHH
20 Wuctpyxrax nmo OT. JIabopaTopHas padora Nel 17.11 bubnnorexa [JOK




«HMccnenoBanue cBsA3U pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPruHu Tejla Ha IPUMeEpPe PaCTHKEHUS
PE3MHOBOTO KIyTa»

https://m.edsoo.ru/ff0c478¢

Kontpoabnas padora Ne2 mo reme «/[unamuka.

bu6mmoreka [IOK

21 20.11
3aKoHbI COXpaHEHHUSI B MeXaHUKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYIIPHO-KMHETUYECKOM bubnmnorexa [JOK
22 24.11
teopun. bpoyHoBckoe askenue. Auddyzus https://m.edsoo.ru/ff0c4dc2
X o
23| nemeersa. Mot crpocia rason, santcocteli 2711 bGiorexa LIOK
.I_H oA P > A ' https://m.edsoo.ru/ff0c4fde
TBEPABIX TN
24 Macca monekyn. KonnyectBo Beniectsa. Ilocrosnnas 01.12 bubnnorexa [JOK
ABorajipo ' https://m.edsoo.ru/ff0c4fde
TermmoBoe paBHOBecue. TemnepaTypa u €€ U3MEpEHUE. bubnmnoreka [JOK
25 04.12
[Ikana Temneparyp Llenbcus https://m.edsoo.ru/ff0c4fde
. bu6mmoreka [{OK
26 Nneanbusiii ra3 B MKT. OcnoBHoe ypaBHeHne MKT 08.12 httos://m.edsoo.ru/ff0cdfde
AG i
27 KI/II{C:TJII;?{Z;EE; 2TIZGE;;YPEHI:§HI\;ZP;;§:£ H; HY aBHCHHE 11.12 bubnuorexa LIOK
pu A YL 7P ' https:/m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
bu6muoreka [JOK
28 3 T 15.12
axort JlansToHa. I'asoBbie 3akoHEL https://m.edsoo.ru/ff0cS11e
. I/I;IICprKTaH( o OT. JlabopaTopnast pabora No2 - BuGnorexa LIOK
«HMccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu :
A Ay 1ep P https://m.edsoo.ru/ff0cS11e
COCTOSTHUS Pa3peKEHHOTO Ta3a
N3omporieccrl B H1eaabHOM Ta3e U UX rpapudeckoe bubmuorexa [JOK
30 22.12
MIPE/ICTABJICHHE https://m.edsoo.ru/ff0c570e
31 BHyTpeHHsIsI SHEpTHs TEPMOIMHAMHYECKOU CHCTEMBI U 25.12 bubnnoreka [JOK

crocoObI e€ m3MeHeHus1. KommuecTBo TETUIOThI B padoTa.

https://m.edsoo.ru/ff0c5952




BuyTpeHHsIst sHeprust 0IHOATOMHOTO UJI€AIbHOTO Ta3a

bu6nmoreka [JOK
2 II i T.B 12.01
3 OBTOPHBIN UHCTPYKTax 110 O UJbl TEILIONEpEIayn 0 hitps://m.edsoo.ru/f0c5c36
VnenbHas TEMIIOEMKOCTH BemecTBa. KommaecTBo bubmuoreka [JOK
33 . 15.01
TEIUIOTHI ITPH TeIlIoNepeaaye. AquabaTHbIHN mporece https://m.edsoo.ru/ff0c5c36
IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K bubmumorexa [IOK
34 19.01
U30MpoIeccam https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs mporieccoB B mpupoje. Bropoii 3akon bubmuoreka [JOK
35 22.01
TEPMOJUHAMHUKHU https://m.edsoo.ru/ff0c6230
bu6mmoreka [IOK
IT 7 KIT, i 26.01
36 PYHINAN AEUCTBUS U J1 TenI0BOM MaITUHBI 6.0 httos:/m.edsoo.ru/ff0c600a
bu6nuoreka [JOK
K KIT 29.01
37 Huier Kaprio i ero K1 20 https://m.edsoo.ru/ff0cS11e
bu6mmoreka [JOK
38 DKOJIOTHYECKUE TTPOOIIEMBbI TEIIJIOHEPTETUKH 02.02 hitps:/m.cdsoo rw/f0es 1 le
O6o0matomuii ypok «MonexynspHas pusnka. OCHOBBI bubnuorexa [JOK
39 05.02
TEPMOJIUHAMUKI https://m.edsoo.ru/ff0c6938
40 [TapooGpa3oBanue u koHaeHcauus. Mcnapenue u bubmuorexa [IOK
KHUIICHUE 09.02 https://m.edsoo.ru/ff0c6a50
KonTpoasnas padora Ne3 mo treme «MoutekyasipHast bubmuoreka [JOK
41 12.02
¢pu3uka. OCHOBbI TEPMOAUHAMHUKI) https://m.edsoo.ru/ff0c63b6
4 AGCOIOTHAs M OTHOCUTEIbHAS BIIAXKHOCTh BO3yXa. 16.02 bubnnorexa [JOK
HaceImeHHbI# map ' https://m.edsoo.ru/ff0c64d8
“ ;Bépi)oe (T)eno. K[;H;Tannnq:c;neon a}Il\zop(bHZIe Te(JJIa;;JI 000 BuGmorexa [OK
HU30TPONHS CBOUCTB KPUCTAILIOB. JKuaKue KpUCTaIUIbL. . hitps://m.cdsoo ru/fl0c650
CoBpeMeHHbIE MaTepUabl
44 [InaBnenue u kpucramumsanus. Y AesbHas TeIIoTa 26.02 bubnnorexa [JOK

riassienus. Cyomumanus

https://m.edsoo.ru/ff0c6708




bu6mmorexa [{OK

4 2.

5 YpaBHeHHE TEIJIOBOTO OaaHca 02.03 httos://m.edsoo.ru/f0c6820
DrexTpu3anys Tei. JJICKTPUIecKuu 3aps. [IBa Buma bubmuorexa [JOK

46 05.03
IIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bec

47 [IpoBOIHUKY, AUANEKTPUKHU U MTOTYIPOBOIHUKH. 3aKOH 12.03 bubnuoreka [JOK
COXpaHEHUS AJICKTPUICCKOTO 3apsiia ' https://m.edsoo.ru/ff0c6bcc
B3aumonenctsue 3apsnoB. 3akoH Kymnona. Toueunsid bub6nuorexa [IOK

48 . 16.03
AIEKTPUUECKUH 3apsil https://m.edsoo.ru/ff0c6ced
H ) T

" ' an:ﬂx;iﬂﬂocn; B;I;KTPH;E;:KOFO() HSJ{HH PUHITUTT o0s BuGmiorexa LIOK

TIEPIIO3UIINHY DIIEKTPUICCKUX ToJieH. JIuaumn )
yiep . B P https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH

50 PaGoTa cuit anekTpocraruueckoro mojs. [lorenmnmann. 23.03 bubmuoreka [JOK
PasnocTh noreHnuaaos ' https://m.edsoo.ru/ff0c6100
[IpoBOHUKY U TUANEKTPUKH B 3IEKTPOCTATUUECKOM bubnnorexa [JOK

51 26.03
noJie. J{usnexkrpuyeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

. bubmuoreka [JOK
52 C) . K 06.04
FICKIPOCMIOUTE. DOHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs bubmmoreka [JOK

53 09.04
3apsHKCHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72¢0
Wuctpyxkrax mo OT. JlaboparopHas padota Ne3 bubnuoreka [IOK

54 . 16.04
"M3mMepeHue 3IeKTPOEMKOCTH KOHIeHcaTopa" https://m.edsoo.ru/ff0c740
[TpuHIMT AEHCTBUS U IPUMEHEHUE KOHIEHCATOPOB,

55 KOMMUPOBAJIBHOTO armnapara, CTpyWHOro IpuHTEpa. 20.04 bubmuoreka [JOK
DJeKTpocTaTUYeCcKas 3aluTa. 3a3eMIICHUE ' https://m.edsoo.ru/ff0c7410
AIIEKTPONPUOOPOB
DJIEKTPUYECKUH TOK, YCIOBHUSA €r0 CYIIECTBOBAHUS.

bu6 OK
56 ITocrosnnsiii Tok. Crita Toka. Hanpsbkenue. 23.04 nomoteia 11

Conporunenue. 3akon Oma J1s ydacTKa 1enu

https://m.edsoo.ru/ff0c7410




HOCJ’ICHOB&TCJ’IBHO@, napaajiCJbHOC, CMCIIAHHOC

bu6mmorexa [{OK

57 . JIab 60ta Ne4 27.04
coelMHEeHHe NMPOBOJHUKOB. JlabopaTopHas pabora Ne httos://m.edsoo ru/f0cT4f0
«/3yueHue cMeIaHHOTO COeIMHEHUST PE3UCTOPOBY» :

53 Pabota 1 MOILITHOCTD ANEKTPUYECKOTO TOKA. 3aKOH 30.04 bubnnorexa [JOK
Jxoyns-Jlenna ' https://m.edsoo.ru/ff0c7838
3axkoH OMa AJ1s1 TOJTHOM (3aMKHYTOI1) 3JIeKTpUUYECKON

59 uenu. Kopotkoe 3ambikanue. Muctpykrax nmo OT. 04.05 bubnmnoreka [JOK
JlaGopatopnas pabota Ne5 «M3mepenne I/1C ncrounnka ' https://m.edsoo.ru/ff0c7ae0
TOKA U €r0 BHYTPEHHETO COMPOTHBIICHUS
P i .K 0

S0 "necpomania’ / Becpocicras mponcposis 07.05 Eumorexa LIOK

oA P POBEP ' https://m.edsoo.ru/ff0c7838
pabota
O06o0maromuii ypok «JIeKTpOIUHAMUKAY / bubmuoreka [JOK

61 . 14.05
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/ff0c7838
6) J .

o ; gex:poigaﬂ ;‘I;)OB(())ZLI/IM(;CTL TBZpi[JI]:I); MZTaJ'IJ'IOB os BuGmorexa [OK

BHUCHUMOCTH CONIPOTHUBIICHUS METAJLJIOB OT .
P https://m.edsoo.ru/ff0c7ae0
Temneparypbl. CBepXIIpOBOIUMOCTh
DJNEeKTPUYECKUH TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX bubnuorexa [JOK

63 21.05
My4YKOB https://m.edsoo.ru/ff0c7ae0
IT , 0

o O(J)IyngOB(O)ZIHI/IKCI/I (I)/I)SCCOaCTBerIl{HaeH ZI l'([)pzMeCHaH BuGmorexa LIOK
npoBOAMMOCTE. CBOKCTBAa p—N-TMIepexo/a.

POBOA b pexol https://m.edsoo.ru/ff0c84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
3 .
65 snextpomiton. dnerpoamitsceka anccoraa BuGiorexa LIOK
P ' P A HHaL. https://m.edsoo.ru/ff0c82ba
DnexTponauns
K 0ota Ne4 ) .
OHTpO.J'IbHZtﬂ pabora Ne novTeMe «IJIeKTpOCTATHKA BuGmorexa LIOK
66 IHocTostHHBIN J1eKTpUYecKuil TOK. Toxku B

Pa3JMYHBIX cpeJax. DJIeKTPOANHAMH KA

https://m.edsoo.ru/ff0c86fc




DJIEKTPUYECKUU TOK B ra3ax. CaMOCTOSTCIbHBIN U

67 .
HECaMOCTOSTENbHBIN pa3psal. MonHus. [1nazma
O06o0maromuii ypok «JIeKTPOIUHAMUKAY.
68 DnekTpuueckue mpuOopbl U yCTPOMCTBA U UX | bu6nmoreka [JOK

HpakTHYeCcKoe MpuMeHeHue. [IpaBuia TeXHUKH
6e3onacuoctu . O6o0maronyii ypok no remam 10 kmacca

https://m.edsoo.ru/ff0c8a8a
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11 KJIACC
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BBoansiit unctpykrax no OT. IlepBuunbiii uHCTpyKTax mo OT.
1 1 g 124 P . Mpy B 01.09 bubmuoreka [JOK
OCTOSIHHBbIE MarHUThI U UX B3auMojeicTBue. MaruutHoe nose. Bekto .
. ! . P https://m.edsoo0.ru/ff0c9778
MarHUTHON MHIYKIUH. JIMHUY MarHUTHOW MHAYKIIUN
MaruutHoe noJie mpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. Bzaumoneiicteue bu6mmorexa [JOK
2 04.09
MIPOBOJTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Wuctpykrax mo OT. Jlaboparopras padota Nel «3ydueHre MarHuTHOTO bu6mmorexa [IOK
3 08.09 1
0JIs1 KaTyILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBrEe MArHUTHOTO MOJISI HA MPOBOJHMK € TOKOM. Cuiia Ammepa.
4 1 OT. J1a6 Gora Ne2 «U 11.09 | | bubmmorexa LIOK
HerpykTaxk o OT. JIaboparopnas padota Ne2 «MccnenoBanus .
. py patop p A https://m.edsoo.ru/ff0c9ac0
JIEUCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
5 JlelicTBME MAarHUTHOTO TOJIS1 HA JIBMDKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 15.00 bubmmorexa [JOK
Cwua Jlopenna. Pa6ota cuib Jlopenia ’ https://m.edsoo.ru/ff0c9df4
OnexTpoMarHuTHast UHAYKIMs. [IoTOK BeKTOpa MarHUTHOM MHIYKIIHH. bubnnorexa [JOK
6 . 18.09
OJ1C unayKIuu. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIIMK Dapagest https://m.edsoo.ru/ff0c9dt4
7 Wuctpykrax no OT. JlabopaTopnas padora Ne3 «VccaenoBaHue siBIEHUS 209 | bubnmoreka [IOK
AIIEKTPOMArHUTHON MHIYKIIUN ' https://m.edsoo.ru/ff0cal 50
8 NunyktuBHOCTH. SBNeHne camounaykiuu. J1C caMOMHAYKIWH. 25.09 bu6nmoreka [IOK




3H€pFI/I$I MAarauMTHOTIO IMOJIA KaTyIIKH C TOKOM. 3J'I€KTpOM3FHHTHO€ I10JIC

https://m.edsoo.ru/ff0ca600

Texuuueckue yCTpOﬁCTBa " UX MPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,

bubnuoreka [JOK

reHeparopa rNiIepeMCHHOro TOKa, JIMHAN QJICKTpOoIICpCcaa4d

9 3JIEKTPOMATHUTEI, DJIEKTPOABUTATEIb, YCKOPUTEITH DJIIEMEHTAPHBIX 29.09
p o yerop p https://m.edsoo.ru/ff0ca600
YaCTHUIl, MTHAYKIIMOHHAS [1€Yhb
bu6nmoreka [IOK
10 OooO0maromuii ypok « MarHuTHoOe 1oje. DNEeKTPOMarHuTHAs HHIYKIIHS 02.10
Harou yb P VKK https://m.edsoo.ru/ff0cab82
1 CBoOoaHbIe MeXaHUYECKHE KosieOaHus. ["apMoHnYecKkue KojaeOaHusl. 06.10 bubmuorexa [JOK
VYpaBHeHHe rapMOHUYECKUX KojiebaHui. [IpeBpaiienue sHeprun ’ https://m.edsoo.ru/ff0cadS8
12 KonTpoabnast pabora Nel mo teme «MarautHoe moJie. 09.10 bu6mmoreka [IOK
DJIEKTPOMATHUTHAS MHAYKIHSD ' https://m.edsoo.ru/ff0caf06
Hncrpykrax mo OT. JlabopaTtopHas padota Ned «MccaemoBanue
13 py patop 6p . A 13.10 bu6nmoreka [JOK
3aBHMCHMOCTH IIEPHOJA MAJIBIX KOJI€OaHM I'Py3a Ha HUTH OT JJIMHEI HUTH .
pHOA Py a https://m.edsoo.ru/ff0ca600
U Macchl Tpy3a»
Koiebarenbsapid KoHTYP. CBOOOIHEIE DIIEKTPOMArHUTHBIE KOJIEOAHUS B
14 5 P A A P 16.10 bubnuoreka [JOK
HJI€aILHOM KOJIE0ATEIbHOM KOHTYpE. AHAIOTUS MEXKIY MEXaHUYECKHUMU .
s yp Y https://m.edsoo.ru/ff0cb820
1 DJICKTPOMArHUTHBIMHU KOJICOaHUSIMHU
®opmyna ToMcoHa. 3aKOH COXpaHEHMSI SHEPTUHU B UACATLHOM bu6mmorexa [IOK
15 20.10
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
IIpencraBnenne 0 3aTyXarOMKUX KOIeOaHUAX. BEIHYKIeHHbIE
16 pex 6y H; B YHA 73.10 bu6nuoreka [JOK
MexaHH4YecKHe Koiiebanus. Pesonanc. BeinyxaeHHbBIE .
YA https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIE KOJIeOaHUs
ITepemeHHbIM TOK. CHHYCOUIAIBHBIN IEPEMEHHBIN TOK. MOIITHOCTE
17 P A yEOrA 13 - 06.11 bu6mmorexa [IOK
MIePEMEHHOI0 TOKa. AMILIUTYHOC U ACUCTBYIOIIEE 3HAUCHNE CHIIBI TOKA .
p A A IOt https://m.edsoo.ru/ff0cbd34
U HATIPSDKCHUS
13 Tpancdopmarop. [IponsBoactso, nepenaya u norpedieHue 1011 bu6muorexa [IOK
AIIEKTPUYECKON SHEPTUU ’ https://m.edsoo.ru/ff0cccOc
19 Y CTpoHCTBO M MPAKTUYECKOE TPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA, 1311 bubmmorexa [JOK

https://m.edsoo.ru/ff0cc324




DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE 3eKTpodHepruu. KynbpTypa

bubmuoreka [JOK

20 . 17.11
MCTIOJIb30BaHUS 3JICKTPOIHEPTHH B TOBCETHEBHOM KU3HU https://m.edsoo.ru/ff0cccOc
21 MexaHnuecKkue BOJIHBI, ycIoBUA pacnpocTpaHenus. [lepuos. CkopocTsb 20.11 bu6nuoreka LIOK
pacrpocTpaHeHHs U JJIMHA BOJIHBL. [lonepednbie U Mpo10JbHbIE BOJIHBI ' https://m.edsoo.ru/ff0cca54
bu6mmoreka [{OK
22 3Byk. C I .B . Tem6 24.11
ByK. CkopocTb 3ByKa. ['pomkocTh 3Byka. Bricota Tona. TemOp 3Byka htts://m.edsoo ru/ff0cecOc
DJeKTpOMarHUTHBIE BOJIHBI, UX CBOUCTBA U cKopocTh. lllkana bubnuoreka [IOK
23 27.11
AJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe(
24 [IpyHIIMIIBI paAMOCBS3HU U TEIEBUICHUS. Pa3BUTHE CPEACTB CBSA3H. 01.12 bu6nmoreka [IOK
Panunosnokanusa ’ https://m.edsoo.ru/ff0cd4e0
bu6mmorexa [IOK
25 K 0ora Ne2 Koned 04.12
OHTpoJIbHas paboTa Ne2 no teme «Kosiebanus u BOJIHBD) https://m_edsoo. ru/ff0ec6R
26 IIpssMonMHEHOE pacIIPOCTPAHEHUE CBETA B OJJHOPOIHOU Ccpeie. 08.12 bu6numoreka [IOK
Toveunslit ©ICTOUHUK cBeTa. JIyd cBera ' https://m.edsoo.ru/ff0cd350
OTtpaxkeHue cBeTa. 3aKOHBI OTpaXkeHHUs cBeTa. [locTpoeHne H300pakeHUNH bubmmoreka [JOK
27 11.12
B IUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
78 [Tpenomienue cera. [loiHOE BHYyTpeHHEEe OoTpaxeHue. [IpeneabHbI 15.12 bubnnorexa [HOK
YTOJI IIOJIHOTO BHYTPEHHETO OTPAKEHUS ’ https://m.edsoo.ru/ff0cd 76
Nuctpykrax o OT. JlabopaTopuas padota Ne5 «M3mepeHue mokazarens bubmuoreka [JOK
29 18.12
MIPEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue nzobpakenuii B innze. opmyiia TOHKON JTHUH3EIL. 212 bubnuorexa [JOK
VBeaudeHue JTNH3bI ’ https://m.edsoo.ru/ff0cddle
Huctpykrax no OT.JIabopaTopHas pabora Ne6 «lccnenoBanue cBOWCTB bub6nuoreka [IOK
31 . 25.12
n300pa’KeHHH B JIMH3AX). https://m.edsoo.ru/ff0cddle
" gOBTOpHHﬁ I/II-;—([:prKI”fIam o OT. ﬂmgel?cﬁﬂ gBeTa. Cnommgﬁ co;rTiB . BuGmorexa LIOK
enoro ceta. L{Bet. UnctpykTax nmo OT. JlaGopaTopHast pabora Ne .
14 paropHas p https://m.edsoo.ru/ff0cddle
«Habnronenue qucnepcuu cBeTay
33 WNuTtepdepentus creta. Judpakmnus ceeta. AudpaknponHas pemeéTka 15.01 bubnuorexa [JOK




https://m.edsoo.ru/ff0ced22

34 [TorepeyHoCTh CBETO osH. Ilo 3a CBeTa 19.01 bubmiorexa HOK
[IEPEYHOCTH CBETOBLIX BOJIH. [lospu3arust cBeT .
p prsall https://m.edsoo.ru/ff0cf02e
Onrtruueckre mpuOOPHI M YCTPOMCTBA, YCIOBHUS UX 0€30MacHOTo bubmmotexa [JOK
35 22.01
MIPUMEHEHUS https://m.edsoo.ru/ff0cf610
['paHMIIBI MPUMEHUMOCTH KJIACCHUECKOU MeXaHUKH. [TocTynaTsl Bbubnuoreka [JOK
36 . 26.01
CIEIMAIbHON T€OPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U bu6mmorexa [JOK
37 29.01
COKpAIICHHUE IJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMITYJIbC PENSTUBUCTCKON YacTHIIBL. CBSI3b MAaCChl C SHEPTUEH bubnuoreka [IOK
38 02.02
Y UMITYJIbCOM. DHEPTusl MOKOs https://m.edsoo.ru/ff0cfc68
19 KonTpoasnas padora Ne3 mo teme «Onrtuka. OCHOBBI CllelIHAJIbHOMN bu6mmoreka [JOK
TEOPHH OTHOCUTEJIHLHOCTH 05.02 https://m.edsoo.ru/ff0cf6f0
bu6mmorexa [IOK
40 o .D I1 .0 09.02
otoubl. ®opmyna [lnanka. DHEpPrus U UMITYIbC POTOHA https://m.edsoo.ru/f0cfel 6
bu6nuoreka [JOK
41 0] .0 AT.C 12.02
TKpBITHE U UccienoBanue GoTodrpdexra. OnbITh TOJIETOBA hitps:/m.edsoo ru/fl0cffcd
3akonsl hotodddexra. Ypasuenune DunHinrernna 1 porodddexra. bubmmoreka [JOK
42 16.02
«Kpacnas rpanuna» porodaddexra https://m.edsoo.ru/ff0d015¢
. bub OK
43 Jasnenue cBeta. OnbiTel [1. H. JIebeneBa. Xumudeckoe TEHCTBHE CBETA 19.02 htPtIDsJ,I:jI/(r)rTl.eeIiii(Ii).ru JE0d04a6
TexHu4yeckue ycTponCTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOITIEMEHT, bu6nuoreka [JOK
44 26.02
dboromatuuk, comHeuHas OaTtapes, CBETOINO/] https://m.edsoo.ru/ff0d0afa
bu6mmorexa [IOK
45 P 6] 5 02.03
eIlIeHNE 3a1a4 I10 TeEME «DIEMEHTEI KBAHTOBOM OIITHKI httns://m.edsoo.rw/f0d0302
46 Mogens aroma Tomcona. OnbiThl Pe3epdopaa mo paccesHUIO 0-4acTHII. 05.03 bubnnorexa [JOK

IInanerapnas mozens aroma

https://m.edsoo.ru/ff0d091a




bu6mmoreka [IOK

47 Hocryratet bopa 12.03 https://m.edsoo.ru/ff0d0afa
43 W3nydyeHue u noriomieHue (GoToHOB MPH MEPEXoie aTOMa C OJHOTO 16.03 bubnnorexa [JOK
YPOBHS SHEPTUH Ha APyTroil. Buabl ciekTpoB https://m.edsoo.ru/ff0d0afa
49 BonHoBrie cBoucTBa yactuil. Bonusl ne bpowns. KopmyckymnsipHo- 19.03 bubnnorexa [HOK
BOJIHOBOH Jiyaiin3M. CIIOHTaHHOE U BBIHYKICHHOE U3TyYCHUE https://m.edsoo.ru/ff0d0ca8
OtxkpeiTHe paguoakTuBHOCTH. OnbITh Pezepdopaa mo onpeneneHuo bub6mmorexa [IOK
50 23.03
COCTaBa PaIMOAKTUBHOTO H3ITYYCHHUS https://m.edsoo.ru/ff0d0fd2
CBowucrsa anb(da-, 6eTa-, raMma-u3aydeHus. BimsHue paanoakTHBHOCTH bubmnoreka [IOK
51 26.03
Ha >KUBbIE OPTaHU3MBbI https://m.edsoo.ru/ff0d1162
5) OTKpBITHE IPOTOHA M HEWTpOoHA. M30TONBI. Anbda-pacman. 06.04 bu6mmoreka [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIM OeTa-pacnai. ['lamMmma-usinydeHue https://m.edsoo.ru/ff0d1162
53 DHeprusi CBSI3M HYKJIOHOB B siipe. SlnepHble peakuuu. SaepHbIH peakTop. 09.04 bubnnorexa [JOK
[TpoGiembl, MEPCHEKTUBBI, IKOJIOTUUECKHE aCTIEKTHI SICPHOU SHEPTETUKU https://m.edsoo.ru/ff0d1356
DnemMeHTapHbIe YacTUllbl. OTKpBITHE TO3UTPOHA. MeTo1bl HAOMIOACHUS U
54 pEerucTpaIu AMeMEeHTapHBIX YyacTull. Kpyrisiii cTon 16.04 bubmmoreka [JOK
«DyHaMeHTaIbHbIC B3aUMOACHCTBHS. EAMHCTBO (DM3HUYECKON KapTHHBI https://m.edsoo.ru/ff0d0e38
MUDPa»
Drarnbl pa3BUTHS acTpoHOMHH. [IpHKITaTHOE 1 MUPOBO33pEHYECKOE
55 3HaquIEe aCTpOHOMIfI/I. Bun 3Bé3§[HOFO HeOa. C0311:.e3111/1;1f) SIPKHE 3BE3/IbI, 20.03 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d1162
TUTAHETHI, UX BUAUMOE JBIKeHUe. CoTHeUHasT CUCTeMa
. bubmuoreka [JOK
56 Comnne. ConHeunast akTuBHOCTh. McTounuk sHeprun CosHIa U 3BE3]] 23.04 hitps:/m.edsoo r/f0d1 162
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI [IIABHOU
57 HOCJ‘II;I[OBB.TCJ'II)HOCTI/I. BIfyTpelli)Hee CTpoeHI/IeH3Be"3n. CoBpeMeHHbIE 27.04 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d0e38
MIPEJICTABJICHUS O TIPOMCXOXKICHUH 1 dBOFOIH COJTHIIA U 3BE3]]
53 Mueunsn [Tyth — Hama ["anaktuka. [Tonoxenne u aprkenne CoHIA B 30.04 bu6nmoreka [JOK

lNamakTuke. ["anakTuku. YepHbIe IBIPHI B AIpax ralakTUK

https://m.edsoo.ru/ff0dOafa




59 Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3peiBa. 1| 0405 bubnnorexa [JOK
PenukroBoe nznydyenue. MeraragakTuka https://m.edsoo.ru/ff0d1162
60 Heperennsie npo0aeMbl aCTPOHOMUHT 1] 07.05
61 KonTpoasnas padora Ne4 no treme «j1eMeHTHI ACTPOHOMMH U 1 bubmmotexa [JOK
acTpopu3uKm» 14.05 https://m.edsoo.ru/ff0d0e38
2 | rexmatorasesson, comanuot n o spepes semremaoemt | 1| 1805 bGnorexa LIOK
’ https://m.edsoo.ru/ff0d0afa
YesoBeKa
63 O6o6maromuii ypok. Ponb u MecTo Gpu3uku u acTpOHOMUU B 1| 2105 bubmmoreka [JOK
COBPEMEHHOW HAyYHOH KapTUHE MUPA https://m.edsoo.ru/ff0d1784
64 O6o06matomuii ypok. Pons ¢puzudeckoit reopun B GopMUpOBaHUHT 1 bubmuoreka [JOK
MpPEACTABICHUH O (PU3NIECKON KapTHHE MUpa https://m.edsoo.ru/ff0d0e38
65 O6o0matomuii ypok. Mecto pu3ndeckoil KapTHHBI MUpa B 00ILIEM Py | bubnuoreka [JOK
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOIE https://m.edsoo.ru/ff0d1162
66 IToBTOpeHne. MarauTHoe nose. DIeKTPOMarHUTHAsE UHIYKIUS 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0dOafa
67 [ToBTOopenue. OnTrka. OCHOBBI CIIEIIUATBLHON TEOPUU OTHOCUTEIBLHOCTH 1 bubmiorexa OK
https://m.edsoo.ru/ff0d0e38
68 [ToBropenue. KBanToBas (hnznka. JieMeHTH aCTPOHOMUU H | bubnnorexa [JOK

acTpoU3UKH

https://m.edsoo.ru/ff0d1784
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHusA

10.1

JleMOHCTpHUpOBaTh Ha NMPUMEPAX POJib U MeCTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKU U

TEXHOJIOTHM, B IPAKTUYECKON IEATEIIbHOCTH JIFOAEH

10.2

Y4YuThIBaTh TPaHULBI TPUMEHEHHS HW3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHualibHas TOYKa, MHEepLHalIbHas CUCTEMa OTCUéTa, abCONIOTHO TBEpIOE
TE€JO, UICAIBHBIN Ta3; MOJEIN CTPOCHMS I'a30B, JKUIKOCTEH M TBEPIBIX Tel,

TOYEYHBIN AJIEKTPUUECKUI 3aps]l — IPH pelIeHnH (HU3NUECKUX 3a1a4

10.3

Pacno3naBate ¢duzmdeckue sBiaeHUs (IPOLECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJIAPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BEIIECTBA M DJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NpSMOJIMHEWHOE JBWXKEHUE, CBOOOJAHOE TMaJeHue Tell, ABUKEHHE IO
OKPY>KHOCTH, HHEpLus, B3auMmojelcTBue Ten; Auddys3us, OpoyHOBCKOE
JBIKEHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00béMa Tel
Ipu  HarpeBaHuM (OXJAXACHUH), TEIJIOBOE paBHOBECHE, WCIIApEHUE,
KOHJIEHCAIlUs, TJIaBJIeHUE, KPUCTAIN3AIlNs, KUIIEHHEe, BIaXXHOCTh BO3qyXa,
MOBBIIIIEHNE JABJICHUS Ta3a MPU €ro HarpeBaHWHU B 3aKPBHITOM COCYJI€, CBSI3b
MEXAy NapaMeTpaMH COCTOSIHHS Ta3a B M30Ipolieccax; AIEKTpHU3alus Tell,

B3aUMOJICUCTBUE 3apAaa0B

10.4

OnuchiBaTh MEXaHUYECKOE BIKEHUE, UCTONb3Yys (U3NYECKUE BEINUYHMHBI:
KOOpJMHATA, IMyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIa,
UMIyJbC Te€Ja, KUHETUYeCKas JHEeprus, MOTEHUUalbHas  JHEprus,
MexaHu4yeckas paboTa, MEXaHW4YeCcKasi MOUIHOCTh; IPU ONKUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICI MCIIOIB3YEMbIX BEJIIMYHMH, UX 0003HAUCHUS U
eMHUIIBI, HaXOAWTh (OPMYJbl, CBSA3BIBAIOUIME JAHHYIO (PU3HUECKYIO

BCJIIMYHHY C APYTUMH BCIUYNHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TN M TEIJIOBBIE SIBICHHUS,
WCTIONB3Ys (PU3MYECKUE BEIMYMHBI: JABIICHHE ra3a, TeMIepaTypa, CpeaHss
KUHETHUYecKas SHEprus Xa0THUYECKOTO JBHKCHUS MOJIEKYI,
CpeAHEKBaapaTUYHAsA CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSA
sHeprus, paboTa rasza, KOAIDPUIMEHT MOJIE3HOTO IEHCTBUSA TEMJIOBOTO
JBUTATEIIS; TPU OMUCAHWM TMPABWIHHO TPAKTOBATh (HU3WUYECKUN CMBICT
UCIOJIB3yEMBIX BEIIMYWH, UX 0003HAUCHUS ¥ CAWHUIIBI, HAXOJAUTHh ()OPMYIIBI,

CBA3BIBAOIIUC JAHHYIO (I)I/IBI/IIICCKyIO BCIIMYUHY C JPYTUMHU BCINYNHAM

10.6

OnuceiBaTh HN3YUYCHHBIC JICKTPUYCCKUC CBOMCTBA BEILIECTBA U OJICKTPHUICCKUC




SABIICHHUS (TIPOLIECCHI), HMCIIONB3YSl (PU3MUECKUE BEIHMYUHBI: SJICKTPUUCCKUN
3apsj, 3JEKTPUYECKOE I10JIe, HANPsKEHHOCTH IOJIsI, MOTEHIMAN, Pa3HOCThb
MOTEHIIMAJIOB; MPU OMHCAHUU MPABWIBHO TPAaKTOBaTh (DU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €UHUIIbI; YKa3bIBaTh (POPMYJIbL,

CBA3LIBAOIINEC JAHHYIO (bI/IBI/I‘-ICCKYIO BCJIIMYHHY C APYTMMU BCINYNHAMU

10.7

aHAM3UPOBATh (DU3UYECKUE MPOIECCHl M SBIICHUS, UCTONB3Ys (PU3nUecKue
3aKOHbl M TPUHLMIOBL: 3aKOH BcemMupHOro tsaroteHus, I, II m III 3akoHsbI
HproTroHa, 3aKOH COXpaHEHUS MEXAHUYECKOW JHEPIHM, 3aKOH COXPAHEHUS
WMIyJIbCa, TPUHUMUN  CYNEPHO3UIIMU  CWJI, TMPUHIUI  PABHOMNPABHUSA
WHEPLHMAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHUS BEUIECTBA, I'A30BbIC 3aKOHBI, CBS3b CPEAHEN KUHETUUECKON SHEPrUn
TEIJIOBOTO JIBHXKEHUS MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoid, MepBbIil 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO 3apsa, 3akoH KyioHa;
MIPU 9TOM pa3InyaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE

BBIPAKEHHUE U yCIIOBUSA (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHITH OCHOBHBIEC IPUHIIMITBI ICHCTBHSI MAILIUH, IPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3luyaTh yYCIOBHS MX OE€30MacCHOrO HCIIOJIB30BaHHUS B

HOBCGI[H@BHOﬁ KHU3HHU

10.9

BBINOMHATE AKCIIEPUMEHTHI O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPCHHI; TIPU ITOM
dbopmynupoBaTh npodieMy (3amady) W TUNOTE3Y Y4eOHOrO SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000PYI0BaHHUS, TPOBOANTH OMBIT U

(bopMyIIHpPOBATh BHIBOJIBI

10.10

OCYH_IGCTBJI}ITB MpAMBbIC U KOCBCHHBIC U3MCPCHUA (bI/I3I/ILIeCKI/IX BCJIMYHMH; IIPpU
3TOM BLI6I/IpaTB OIITHUMAJILHBIH CITI0C00 HU3MCPCHHA U NCIIOJIb30BATh U3BCCTHLIC

METO/IbI OIIEHKH MOTPEIIHOCTEN N3MEPEHUN

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKMMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUM; IIPH 3TOM KOHCTPYHPOBATh yCTaHOBKY,
(UKCUPOBATh PE3yIbTATHI MOIYYECHHONW 3aBUCUMOCTH (PM3NYECKUX BEIUYHH B

BUIC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CoOronats mpaBuia 0€30MacHOro TpyJa MpU MPOBEACHUU UCCIEIOBAaHUNA B
paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-MCCIIEeI0BATENLCKON U MPOEKTHON
JEATEIBHOCTH C  WCIOJB30BAHHEM  HM3MEPHTENBHBIX  YCTPOWCTB |

1ab0paTopHOro 000pyA0BaHUs

10.13

Pemate pacu€THpie 3amaum ¢ SABHO 3aJaHHON (DU3UYECKON MOJCIBIO,
I/ICHOJH>3y51 (1)I/I3I/I‘ICCKI/IG 3aKOHBbI 1 HpI/IHIII/IHI)I; Ha OCHOBC aHaJIn3a yCJIOBI/ISI
3a/la4¥l BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIACTATh (U3UUECKUE BETHUUHBI U
dhopmysibl, HEOOXOUMBIE JIJIs1 €€ PeIIeHHs], TPOBOIUTH PACYETHI U OIICHUBATH

peaTbHOCTh MOTYUYCHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUHNHBI

10.14

PemraTe kauecTBEeHHEIC 3aga4u: BbICTPanMBaTh JIOTHYCCKHU HCIIPOTUBOPCUYUBYIO

LIETIOYKY PACCYXKJICHHUI C OTMOPOM Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H




busnyeckue BICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHud  ydyeOHBIX  3aJady  COBpPEMEHHbIE
MHPOPMALIMOHHBIE  TEXHOJOTMH I TOMCKA,  CTPYKTYPHPOBAHUS,
UHTEpOpeTallud M TPEACTaBICHUS Y4eOHOH M HAy4HO-IIOMYJIAPHOM
MHpOpPMALMY, TOJNY4YEHHOW U3 pa3lIMYHbIX WCTOYHHMKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

10.16

[IpuBoauTE IpUMEpPHI BKJIa/la POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYXAIOIIEro MHUpa, B pa3BUTHE

TEXHUKUA U TEXHOJIOTUHN

10.17

Mcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (pU3HKe B IOBCEAHEBHOM KU3HH IS
obecrieyeHnss 6€30MaCHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHHUUECKUMHU
YCTPOWCTBAMM, Ul COXpPAHEHHUS 3J0pOBbS M  COOJIOACHUS  HOPM

HKOJIOTMYECKOTO MOBEICHUS B OKpY KaloIlel cpeae

10.18

PaGoTtaTh B rpymnme c BBINOJHEHHWEM pa3IUYHBIX COLUAIBHBIX POJIEH,
MJIAHUPOBATH PabOTy TPYMIIBI, PAIlMOHAIBHO PACTIPENENATh 00S3aHHOCTH U
MJAHUPOBATH JIEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYyalusX, aJIeKBaTHO
OLIEHMBAaTh BKJAJ KaXXJOTO M3 YYaCTHUKOB TPYINNbl B pELICHUE

paccMaTpuBaeMou MpoOIeMbl

11 KJIACC

Kon
NpoBepPsaAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOIN HAYYHOW KapTHUHBI MHPA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOMN JAEATETbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO

¢bu3nUecKoil KapTHHBI MUpa

11.2

Y4YuThIBaTh TPaHULBI TPUMEHEHHS W3YYEHHBIX (PU3MUYECKUX MOJEINeH:
TOYEUYHBIN IEKTPUUECKUN 3apsl, AACPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb

ATOMHOTI'O d1pa IIpHu pCIICHUA (bl/ISI/I‘ICCKI/IX 3aJda4

11.3

Pacnio3HaBath ¢usmueckue sBIeHUs (MPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB  DJJIEKTPOJAMHAMHKHA W  KBAaHTOBOW  (PM3UKH:  AJIEKTPHUECKAs
MIPOBOJIUMOCTB, TETIOBOE, CBETOBOE, XUMUIECKOE, MAarHUTHOE JICHCTBHUS TOKA,
B3aUMOJICHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHas MHIYKLUSA, JeicTBUe
MarHUTHOTO TIOJS HAa TPOBOAHMK C TOKOM M JBWKYIIUHCS 3apsil,
AJIEKTPOMArHUTHBIE KOJIEOAHMsI U BOJHBI, MPSMOJIMHEHHOE PacpOCTpaHCHUE
CBETa, OTpPaXXEHHWE, TNpeloMIIeHHe, WHTephepeHus, aupakuus U
MOJIIpU3alusl CBEeTa, JAuCIepcHsi cBera, (oTrodnexTpuueckuid dPQexT

(botoahdexr), cBeTOBOE HaBICHUE, BOSHUKHOBEHHE JMHEHYATOrO CIIEKTpa




aToMa BOoJopoaa, €CTECTBECHHAA U UCKYCCTBCHHAA PAAMOAKTUBHOCTD

11.4

OnuceIBaTh HN3YYCHHBIC CBOICTBa BeIIIECTBa (SHGKTpI/I'-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, AJIEKTPUYECKYI0  IPOBOAUMOCTb  pA3IUYHBIX Cpel) U
ANEKTPOMATrHUTHBIC SABIIEHUS (TIPOIECCHI), UCTIONB3YS (PHU3UUECKUE BEIUYNHBIL:
ANIEKTPUUYECKUI  3apsill, CWIa TOKa, OJJCKTPUYECKOE  HANpsHKCHHE,
AIIEKTPUIECKOE COMPOTHUBIICHUE, pa3HOCTh moTeHnuanos, IJC, pabora Toka,
HUHAYKIOWUA MAarouTHOTO ITOJIA, CUJIa AMHepa, cuiia HopeHua, HHAYKTUBHOCTDH
KaTYIIKH, YHEPTHUS SJEKTPHUUECKOTO ¥ MAarHUTHOTO MOJICH, IEPUOI U 4acToTa
KosiebaHuii B KoJeOaTeNbHOM KOHType, 3apsii W CHja TOKa B Tpoliecce
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KojieOaHuil, (HOKyCHOE PaCCTOSHUE H
OIITUYECKAsl CUJIA JIMH3BI; IPH OMUCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUI
CMBICTT HCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHHUS U EIWHUIII, yYKa3bIBaTh
(bopMyJbl, CBS3BIBAIONIME JaHHYH (U3MYECKYI0 BEIHYHHY C JAPYTUMH

BEiIn4YnHaMun

OnuceiBaTh M3y4YCHHBIC KBAHTOBBIC SBIEHUS M IPOLECCHI, HCIOJb3Ys
¢u3nyecKkne BETUYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHEI
Y 4acTOTa CBETa, SHEPTUA U UMIYJIbC (POTOHA, IEPUO IOy pacaia, SHEPTUs
CBSI3M aTOMHBIX S7ep; IPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBICJ MCIIOJIB3YEMbIX BEIMYMH, UX OO03HAYEHMsI U €JUHMIIBI; yKa3blBaTbh
(GbopMyIbl, CBS3BIBAIOIINE MaHHYIO (DHU3MUECKYI0 BEIUYHMHY C JIPYTHMH

BCIIMYMHAMU, BBIYUCIIATH 3HAYCHUC (1)I/I3H‘16CKOI>’I BCIIMYHMHBI

11.6

AHanu3upoBath (pu3HUYEcKre MPOLECCHl U SBJICHUS, UCHOIB3Ys (U3UUECKUE
3aKOHBl W INpUHIMIBL 3aKkoH Owma, 3aKOHBl IIOCJIENOBAaTEIBHOIO U
[IapaJUICJIbHOTO COSAMHEHUs IIPOBOAHMKOB, 3aKOH JIkoyisa — JleHua, 3akoH
ANEKTPOMArHUTHOM HMHAYKIMH, 3aKOH MPSIMOJIMHEWHOTO pacHpoCTpaHEHUs
CBETa, 3aKOHbl OTPa)XKEHUs CBETA, 3aKOHBI NPEJIOMIIEHHSI CBETa, YPAaBHEHUE
OiHiTeitHa a1 QoTorddexTa, 3aKOH COXpAaHEHHs] SHEPruu, 3aKOH
COXpaHEHUs MMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsI MaccoBOT0 4Mclia, mocTyiaTel bopa, 3aKOH pajMOaKTHBHOTO
pacmana; mpu 3TOM pa3iIuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro

MAaTEMATUYCCKOC BBIPAKCHUC U YCIIOBHU (rpaHI/ILIBI, O6J'IaCTI/I) IIPUMCHHUMOCTH

11.7

OHpe,Z[eJ'DITB HaIpaBJICHUEC BCKTOpA UHAYKIIMU MAIrHUTHOT'O ITOJIA IIPOBOJHUKA

C TOKOM, CHJIbI AMnepa M CHUJIBI HopeHua

11.8

CTpOI/ITB N OIIMChIBATh I/I306pa)KeHI/Ie, CO31aBacMOC TIINIOCKUM 3CPKaJIOM,

TOHKOU JTMH30H

11.9

BBIMONHATE AKCHEPUMEHTHI 10 HCCICIOBAHUIO (DU3MUYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHI; TIPU ITOM
dbopMypoBaTh TpodiieMy (3a7ady) M THIIOTE3y y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000PYI0BaHHUS, TPOBOANTH OMBIT U

(hopMyIHUpOBaTh BHIBOJIBI

11.10

OCYH.[CCTBJIHTB MIpAMbIC U KOCBCHHBIC NU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH; IIPpU




3TOM BI)I6I/IpaTI) OIITHMAJILHBIN CITOCO0 HU3MCPCHUSA U UCITI0JIB30BATh U3BECTHLIC

METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3UUECKUX BEIMYHH C UCIIOIB30BAHUEM TPSMBIX
U3MEPEHUH; IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOJIUI U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MCCIICAOBAaHMA

11.12

CobmronaTs mpaBuiia 0€30MacHOro TpyJa MU MPOBEICHUHU UCCIEJOBAHUN B
paMKax y4eOHOro 3KCIEpUMEHTa, yueOHO-ICCIIEeI0BATEIbCKON U TPOEKTHON
NEATeNIbHOCTA C  HCIOJIb30BAHUEM  U3MEPUTENbHBIX  YCTPOUCTB U

1abopaTopHOTO 000PYIOBAHUS

11.13

Pemarp pacuy€rHple 3amaud ¢ SABHO 3aJlaHHOW (PU3UYECKONW MOJAEIBIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHBI M MPUHIIMIBI;, HA OCHOBE aHaIW3a yCIOBUS
3a/1aud BHIOMPATh (PU3UYECKYIO MOJIEh, BBIICTATh (DU3NIECKUE BEIUYUHBI U
(dhopMyIIbI, HEOOXOAMMBIE TSI €€ PelIeHus, TPOBOAUTH PACUETHl U OIEHUBATH

PCAIBHOCTD MOJYUCHHOTO 3HAUYCHUA (I)I/IBI/ILICCKOI\/'I BCIIMYHHBI

11.14

Pemrate kauecTBEHHEIE 3ala4M: BBICTPAUBATh JIOTUYCCKU HCIIPOTHUBOPCUYHNBYIO
LCIIOYKY paCCY)K)IeHI/Iﬁ C OHOpOﬁ Ha M3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTU U

(bu3uvecKue SBICHUS

11.15

Hcnonp3oBaTe  OpuU  peumleHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE ~ TEXHOJOTHMH  JUIsi  TIOMCKAa,  CTPYKTYypUPOBAHUSA,
UHTEpIpETallMM W NPEJCTABICHUS Y4yeOHOH M  Hay4HO-NONYJSPHOU
uHpOpMalUY, TOJXYYEHHOW U3 pa3IM4YHBIX WCTOYHHMKOB; KPUTHUECKU

aHAJIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO

11.16

OOBSICHATH MMPUHIUIIBI JIeHCTBUS MalinH, HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB; pasjimiarb YCJIOBHUA HUX 0€30IIacHOT0  MCIIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBouTE IpUMEpPHI BKJIa/la POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE

TEXHUKUA U TEXHOJIOTUHN

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKe B TOBCEAHEBHOM KU3HH IS
obecrieyeHns 6€30MaCHOCTH NpU OOpalleHUuH ¢ MPUOOPaMU U TEXHHUYECKUMHU
YCTPOWCTBAMM, Ul COXpPAHEHHUS 3J0pOBbS M  COOJIOACHUS  HOPM

9KOJIOTMYECKOTO TIOBEJICHUS B OKPY KaIoILEel cpeie

11.19

PaGoratb B rpymnme ¢ BBINOJHEHHWEM pa3IMYHBIX COLMANBHBIX pOJEH,
TUTAHUPOBATh Pa0OTy TPYMIBI, PAlMOHAIBLHO PACIPENeisITh OOS3aHHOCTH W
IUIAHUPOBATh  JIEATEIIbHOCTh B  HECTAaHIAPTHBIX CUTYallUAX, aJC€KBATHO
OLICHMBATh BKJIAJ KaXJIOr0 M3 YYACTHUKOB TIpyHNnbl B  pELICHHE

paccmaTprBaeMoi mpoOIEeMBbI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3neia

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3UKA 1

METO/JbI HAYYHOI'O IIO3HAHUA

1.1

O®u3uka — Hayka o mpupojae. Hayunblie metombl
MO3HAHUS OKpYKaroIlero MUpa. Ponb
JKCIIEPUMEHTa U TEOPUHM B TMPOIECCe IMO3HAHUS

OpUPOABI. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue  (U3MYECKUX  SBICHUH U
nponeccoB. Hayunwie runore3pl. Puznyeckue
3aKOHBI M TEOpPUM. ['paHHMIBI NPUMEHUMOCTHU
¢uznyeckux 3akoHOB. [IpuUHIMI COOTBETCTBUS.
Pore u wmecro ¢usuku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa, B

[IPAKTUYECKON JCATEIBHOCTH JIIOEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JABHIKCHUC. OTHOCHUTENLHOCTD
MCXAaHUYCCKOIro JBHXCHUA. Cucrema orcuéra.

Tpaexropus

[lepememnienne, ckopocTh (CpedHsss CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaIbHOW TOYKHM, HUX TMPOEKIHH HA OCHU
cucteMbl koopauHaT. CloXeHue NMepeMelIeHU u

CJIOKCHHC CKOpOCTeﬁ

PaBHOMEpHOE " PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBHKCHUE. I'padpuxu
3aBUCHMOCTH KOOpPJMHAT, CKOPOCTH, YCKOpPEHHUS,
IIyTU WU IEepPEeMELICHUs MaTepUaJIbHOM TOYKU OT

BpEMEHHU

CBoOoaHoe majienre. Y CKOpeHue CBOOOTHOTO

maacHUu:A

KpHBOHHHeﬁHOe JABWKCHUC. PaBHOMepHOG
JABHXKXCHUEC MaTCpI/IaJ'II)HOI\/JI TOYKH ITIO OKPY’KHOCTH.

YrioBast CKOpOCTh, TUHENHHas CKOpOCTh. Ilepuon u




gacToTta. LIeHTpocTpeMuTensHOe yCKOPEHUE

TexHuueckue ycTpoucTBa: CIUAOMETD, JBUKECHUE

CHapAA0B, HCIIHBIC U pEMCHHBIC IICPCIaun

[IpakTuueckue paboTel. M3mMepeHHe MTHOBEHHOU
ckopoctu. MccnenoBaHue COOTHOIICHUS MEXIY
My TSIMH, MIPOWIEHHBIMU TEJIOM 3a
MOCJIEIOBATEIILHBIE PaBHBIE IIPOMEKYTKH BPEMEHU
IIpM PAaBHOYCKOPEHHOM JIBMJKEHMHM C HadaJbHOU
CKOpPOCTBIO, paBHOW HyJt0. M3yueHue nBUKEHUS
mIapukKa B BSI3KOM ®KUIKOCTH. V3ydueHue NBUKEHUS

TCIa, 6pOH_I€HHOF0 TOPHU30HTAJILHO

2.2

TMHAMUKA

2.2.1

[Ipunnun orHocutensHocTH [anmmies. Ilepssiid

3akoH HprotoHa. lHepranbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [lpuHuun cynepno3unuu cui

223

Bropoii 3akon HproTOHa 17151 MaTepUaIbHOW TOYKH
B nHepumainbHoi cucteme orcuéra (MCO). Tpernii

3aKkoH HproToHa AJId MaTCPUAJIBHBIX TOYCK

224

3aKOH BCEMHPHOro TAroteHus. Cuiia TSHKECTH.

[lepBast kocmMuyeckas ckopocTb. Bec Tena

225

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBXKEHUS U cujia TpeHus nokos. Koapduuuent
TPCHUA. Cuia COIMPOTHUBJICHUS IIPU IBUKCHHUU TCJIa

B XXUJAKOCTH HUJIM I'a3€

2.2.7

HOCTynaTeHBHOG H BpalliaTCJIbHOC AIBHIKCHHUC

a0COJIIOTHO TBEPIOTO TEJa

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIICHHI.
[Tne4o cumbl. YCIOBHS paBHOBECHS TBEPIOTO Tella
B UCO

229

Texuauueckue YCTPOWCTBA: MOIIUITHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboTel. M3ydeHuwe JBUMIKEHUS
Opycka 1o HaKJIOHHOW TUIOCKOCTH TOJ IeHCTBUEM
HECKOJIBKMX CII. MccrenoBanne 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHKAIOUIMX B Aedopmupyemoit
MPY’KMHE W PE3MHOBOM 00pa3Ile, OT BEJIMYHUHBI MX

I[e(bOpMaLlI/II/I. HccnenoBanue yCHOBI/Iﬁ paBHOBECHUSA




TBEP/OrO TeJla, UMEIOIIETO OCh BPALLEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

NMmnynec  MarepuanbHOM  TOYKHM,  CUCTEMBI

2.3.1 MaTepUaIbHBIX  TOYEeK. MMMmynbc  CHJIBI |
M3MEHEHHUE UMITyJIbca Teja
3akoH coxpaHeHus umiyibca B ICO. PeaktuBHOE
232
JBUKECHHE
233 PaGora cunbl
234 MomHOCTb CUIIbI
)35 Kunernueckass dSHepruss MaTepualbHOM TOYKH.
o TeopeMa 0 KHHETUYECKOUN YHEPTUU
[TorenunansHas sHeprus. [loreHunanpHas sHeprus
)36 yapyro nepopMHUPOBaHHON IIPYKUHBI.
2.3 o ITorennuanbpHas SHEprus Tea BOIN3HU
MOBEPXHOCTU 3eMIIH
[loTeHunanpHble M HENOTEHIMAIBHBIE CHIIBL. CBS3b
)37 paboOThl HENMOTEHUHUAIBHBIX CHJI C H3MEHEHHEM
o MEXaHUUYECKON DSHEPIUM CHUCTEMBl TeN. 3aKOH
COXpaHEHUS MEXaHUYECKON SHEPIUU
2.3.8 VYipyrue n Heynpyrue CTOJIKHOBEHUS
53.0 TexHudeckue yCTpOMCTBA: JBHKEHHE PAakeT,
o BOJIOMET, KOIIEP, IPYKUHHBINA TUCTOJIET
[lpaktnueckue  pabGotel.  M3ydeHue  cBs3uU
5310 CKOpPOCTEMl  Tenm  Mpu  HEYNpPYyroMm  yJape.
o HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM
MEXaHUYECKOM SHEPTuu Tela
3 MOJIEKYJISAIPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH
OcHoBHbIE I0JIOXKEHHUS MOJIEKYJISIPHO-
311 KMHETUYECKON Teopruu. BpOyHOBCKOE IBHIKEHHE.
o Huddysus. Xapakrep JBUKCHUS u
B3aMMOJIEHCTBHSI YAaCTHI] BEILIECTBA
3.1 Mopnenun cTpoeHHs ra3oB, KHIKOCTEH U TBEPIBIX

3.1.2 TEJI U OOBICHEHUE CBOICTB BEIIECTBA HA OCHOBE
3TUX MOJACICH
313 Macca  momekysn.  KoaudectBo — BelecTsa.
o [TocrosinHast ABoraapo
3.14 TernmoBoe paBHOBecue. Temmnepatypa u €€




n3mepenue. lllkana remneparyp Llenscus

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUH HIEaTbHOTO

rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KHHETHMYECKOW SHEpruM TEMJIOBOTO JBMXKEHUS

yactul rasza. [llkana remneparyp KenbBruna

VYpaBHenune Knanelipona — MennaeneeBa. 3akoH

HanpToHa

I"azoBbie 3akoHBI. M30mpoLiecchl B HACaIbHOM ras3e
C MOCTOSIHHBIM KOJIMYE€CTBOM BELIECTBA: U30TEPMa,

u30Xxopa, u3odapa

TexHuueckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuyeckne pabotel. M3mepenue  Macchl
BO3JyXa B KIacCHOM KomHate. HMccnemoBanue
3aBUCUMOCTH MCXKIY HapaMCeTpaMH COCTOAHUA

Pa3pCIKCHHOIO ra3da

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckass  cucrema.  BHyTpeHHss
SHEprus TePMOJIUHAMUYECKON CUCTEMBI U CTIOCOOBI

e€ N3MEHEHUA

322

KonunuectBo Temnotel u  paboTta. BHyTpeHHss

OHEPIrus OAHOATOMHOI'O UACAIIBHOTO Ir'a3a

3.23

Buner TeIIonepe1aun: TETUIONPOBOIHOCTb,
KOHBEKIMSA, W3JydeHue. Termno€éMKOCTh Tena.
VYnenpHas TEmJIOEMKOCTH  BelllecTBa. Pacuyér

KOJIMYCCTBA TCINIOTHI IPpH TCILIONCPCaaqucC

324

IlepBblit 3axk0H TepMoauHamuku. [IpuMeHeHue
IIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U30IIPOLIECCAM.

I'paduueckas naTEpHpeTanius pabOTHI Taza

325

TeroBble  MamuHbl.  [IpuHUOuMnel — necTBUs
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus JHEPruu B
TEIUIOBBIX MamuHax. KoapduiueHT mnoae3Horo
nerictBus (manee — KITJ1) TerutoBoit mammasl. [y
Kapno u ero KI1/]

3.2.6

Bropoii 3akon TepmoamHamuku. HeoOpaTtumocTthb

IPOLECCOB B Npupoze. TemIoBble JBUTATENH.

OKOJIOTUYECKHE HpO6HeMLI TCIUVIOOHCPICTUKU




3.2.7

TexHuueckue ycTpoucTBa: JBUraTelb BHYTPEHHETO

CropaHus, OBITOBOM XOJIOOUJIbHUK, KOHAUIIUOHED

3.2.8

[IpakTuueckue paboTel. M3MepeHue yaenpbHOU

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHUA BEHIECBA. ®A30BbIE ITEPEXO/IbI

[TapoobGpa3oBanue u konaeHcauus. Vcmapenue u

3.3.1 KUTIEHWEe. YJelbHas TeIuloTa MapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATypbl KUTIEHHSI OT JIaBJICHUS
330 AGcomoTHasT ¥ OTHOCHTEJIbHAas  BIAXKHOCTh
o BO3yxa. HacelmienHslil map
Teépmoe Temo. Kpucrammmueckue u amopQHbIe
333 Tena. AHU30TPOIUS CBOMCTB KpUCTALIOB. JKuakue
Kpuctayibl. COBpeMEHHbIE MaTepHaIb
3.3 334 [lnaBnenue u kpuctayuM3anus. Y JeabHas TEIUIOTa
o riasnenus. Cyomumanus
3.3.5 YpaBHeHHE TEIJIOBOTO OanaHca
Texuuueckue yCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IIOJyUEHUS
o COBPEMEHHBIX  MaTepuaioB, B TOM  4HCIeE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU
[Ipaktuuyeckue paboTel. M3MmepeHue BIaXXHOCTU
3.3.7
BO3/yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 Onexrpusanus Tel. DJIeKTpuueckui 3apsa. [IBa Buia
o ANIEKTPUYECKUX 3aps0B
4.1.2 [1poBOIHUKY, AUANEKTPUKHU U TTOTYTIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUS AMEKTPUIECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona
DneKTpuueckoe ToJe. Hanpspoxk€HHOCTD
4.1 4.1.5 ANEeKTpUYECKOro mojs. [IpuHIUN Cyneprno3uIuy.
JInHUM HanpsHDKEHHOCTH JIEKTPUUYECKOTO MO
416 PaGora  cumim  BNIEKTPOCTATUYECKOTO  TIOJIA.
o IMotennuamn. Pa3HoCTh MOTEHIINAIOB
[IpoBoAHMKM ¥ JUAIEKTPUKA B TMOCTOSIHHOM
4.1.7 INEKTPUYECKOM ToJIE. Jusnexkrpuueckas
POHUIIAEMOCTh
4.1.8 Onektpoémkocth. Konpencarop. DneKTpoEéMKOCTh




IIJIOCKOT'O KOHJACHCATOpA. 3H€pFI/I$I 3apsIKCHHOTO

KOHJIEHCaTopa

TexHnueckue yCTpOIiCTBa: JNEKTPOCKOII,

419 DJIEKTPOMETP,  DJIEKTPOCTAaTHUYECKAas  3alllMTa,

o 3a3eMJICHHE  BJIEKTPONpPHOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED

4110 [IpakTrueckue paboThI. N3mepenue

ANEKTPOEMKOCTH KOHJICHCATOpa

4.2

TIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1

YcaoBus CyHmCCTBOBAHHUA IIOCTOSITHHOI'O
QJICKTPHUYICCKOI'0 TOKaA. HUcrounuku Toka. Cwuna

TOKa. [1OCTOAHHBIN TOK

422

Hampsokenne. 3akon Oma 15 yyacTka Lenu

423

DJEKTPUYECKOEe  CONPOTUBIICHUE. Y EIBHOE

COIIPOTUBJICHHUC BCUICCTBA

4.2.4

HOCJ’IGI[OB&TGJ'IBHOG, nmapaji€JIbHOEC, CMCHIAHHOC

COCAMHCHUEC ITPOBOJIHUKOB

4.2.5

Pabora snexTpuueckoro toka. 3akoH JDxoyms —

Jlenna

4.2.6

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (manee — OC) wu
BHYTPCHHEE COINPOTUBJICHUE HWCTOYHHUKA TOKA.
3akoH Oma g8 nojaHOM  (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC

4.2.8

:‘)HeKTPOHHaH IMPOBOANMOCTD TBépI[BIX MCTAJIJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA MCTAaJlJIOB oT

Temnepatypbl. CBEpXIIPOBOAUMOCTh

4.2.9

DNIeKTpUYeCKuid TOK B Bakyyme. CBolicTBa

JIEKTPOHHBIX ITyYKOB

4.2.10

[HonynpoBoanuku. CoOcTBeHHAass W TNpPUMECHas
IIPOBOJIMMOCTh MOJYyNPOBOAHUKOB. CBOMCTBa p-n

nepexoa. [TonynpoBoJHUKOBbIE TPUOOPHI

4.2.11

9HeKTqueCKHﬁ TOK B QJICKTPOJINTAX.

DIEeKTPOTUTHYECKAs JUCCOMHAIIHS. DICKTPOIIN3

4.2.12

DNEeKTpUYECKHUil TOK B Tazax. CaMOCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA pa3psld. Pa3nuuHble THUIBI

CaMOCTOATENIBHOTO pa3pana. Monunus. [lnazma

4.2.13

TexHuueckue ycTpoucTBa: aMIepMeTp, BOJIbTMETP,




peocrar, UCTOYHUKU TOKa,
3JIEKTpOHArpeBaTesbHbIe npudopHl,
JJIEKTPOOCBETUTEIbHBIE  IPUOOPBI, TEPMOMETP
COIIPOTHBIICHUS], BAKYYMHBIH O], TEPMUCTOPHI U
(GOTOpPE3UCTOPBI,  MONYNPOBOAHUKOBBIA  JTHOJ,

rajJlbBaHUKa

4.2.14

[TpakTueckue paboTbl. M3ydyeHuHe cMeENIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wuCTOYHMKA TOKa UM €ro
BHYTPEHHET0  compoTHBIIeHUs.  HalOmonenue

OJICKTPOJIM3a

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro 3;1eMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE IT1OJIE. DJIEKTPOMATHUTHASA MHAYKIOUA

4.3.1

TlocTostHHEBIE MAarHuTEL. BzaumogaerictBue

IIOCTOAHHBIX MarHuTOB

4.3.2

MarautHoe  mone.  Bekrop — MarHuTHOM
uHaykiuu. [lpuHnun cynepnozunuu. Jluaun
MarHuTHoOW  wHAyKuuu. KaptuHa — nuHMM
MarHUTHOM MHAYKIUU TIOJISI  TIOCTOSIHHBIX

MAarHuToOB

433

MarHuTHoe mosie NPOBOJHMKA C  TOKOM.
Kaptuna 1nuHUH 108 JAJMHHOTO MPSIMOTO
MIPOBOJHUKA M  3aMKHYTOTO  KOJBIIEBOI'O
IIPOBOJHMKA, KATYIIKH ¢ TOKOM. OnBIT Dpcrena.

BzaumopeiicTBre mpoBOAHUKOB C TOKOM

434

Cuita AMniepa, €€ MOlyJIb M HAIIPABIICHHE

435

Cuna Jlopenima, €€ MoIynb W HampaBJICHHE.
JIBH>KEeHHUE 3apSKEHHOU YJaCTUIIbI B
OJIHOPOJIHOM MarHUTHOM Tosie. PaGora cuiibl

Jlopenua

4.3.6

SIBneHue BHGKTpOMaFHHTHOﬁ HHAYKOUU

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIOUH

4.3.8

OJIC wuHAOyKIuU. 3aKOH 3JIEKTPOMATrHUTHOMN




uHaykuu Papanes

BuxpeBoe  anextpuueckoe  moine.  IJIC

WHIYKIIMA B TMPOBOJHHKE,  JABHXKYIIEMCS

439 IOCTYyNaTebHO B OJHOPOJHOM MAarHUTHOM
nojue
4.3.10 [IpaBuio Jlenna
NHaykTuBHOCTh.  SIBIE€HHME  CaMOWHIYKIIUH.
4.3.11
O/1C camouHIyKIIMH
4.3.12 OHeprus MarHUTHOTO T0JIS1 KaTYIIKHA ¢ TOKOM
4.3.13 DNIEKTPOMArHUTHOE TI0JIe
TexHuyeckne ycTpolcTBa: MOCTOSHHBIE MATHUTBHI,
AJIEKTPOMAarHUTBHl, ANEKTPOBUraTENb,
43.14 YCKOPHUTEIHN JIEMEHTaPHBIX YacTHull,
VH]TyKIIMOHHAs [1€Yb
[IpakTuyeckue paboTel. M3yueHrne MarHuTHOTO
moJii  KaTyluku ¢ TokoM. MccnenoBanue
4.3.15 JEHCTBUS TOCTOSIHHOIO MarHuTa Ha paMKy C

TOKOM. HCCJ’ICI{OB&HI/IC SIBJICHUS

3JIEKTPOMArHUTHON UHIYKLIMHU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbhas cCUCTeMa. CBoboHBIE
koneOanusi.  [apmoHmueckue  KojeOaHUs.
[lepuon, wuwactota, ammuTyga U  ¢asa

KoJIeOaHMIt

IIpyxvHHBIM ~ MasATHHK.  MareMaTHuuecKkuil

MasiTHHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnyeckoe ¥ JUHAMHUYECKOE OMHCAHUE

K0J1€0aTeIbHOIO JBWKCHUA

[IpeBpamienue »HEPTUM TPH TAPMOHUYECKHUX
Konebanusax. CBs3p aMIUTUTYAbl KoJeOaHui
WUCXOMHOW  BEJIMYUHBI C  aMIUIATYIaMHU

Kosie0aHUl €€ CKOPOCTH U YCKOPEHHS

KonebarenbHblii KOHTYP. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJICOaHUS B WACATHHOM
KOJICOATEIbHOM KOHTYpe. AHAJOTUS MEeX1y

MEXaHNYCCKUMHU u SJICKTPOMAarHuTHBIMHA




xonebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHCPrun B HACAIBHOM

KoJIEOATEILHOM KOHTYpEC

BbIHyX/IeHHBIE ~ MEXaHHYEeCKHe  KOJIeOaHus.
Pesonanc. Pe3oHaHcHast kpuBasi. BeIHYKIEeHHbBIE

OJICKTPOMArdHuTHBIC KoJieOaHMSI.

[IepemenHbII TOK. CunyconanbHbId

HepeMeHHBIfI TOK.

MOIIHOCTB NEPpEMECHHOT'O TOKa. AMHJ'II/ITy,Z[Hoe
n HGfICTBYIOIHee 3HAYCHUC CHUJIBI TOKa H

HaIIpsPKCHU S

5.1.10

Tpancopmarop. I[IpousBoacTBo, mepenada u
noTpedIeHue JIIEKTPUYECKOU JHEPIUH.
OKOJIOTUYECKME PHUCKM IIPU  IPOU3BOJICTBE
JIEKTPUUIECKON SHEPIUHu. Kynerypa
UCIIOJIb30BaHUS NIEKTPO3HEPIUH B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue  yCTpoWCTBa: ceiicmorpad,

BHGKTpI/I‘ICCKI/Iﬁ 3BOHOK, JIMHUHU 3JICKTPOIICPCaaq

5.1.12

[IpakTrueckue paboTHI. Uccnenoanue
3aBHCUMOCTH NEPHO/Ia MAJIBIX KoJIeOaHuil rpy3a
Ha HUTH OT JUIMHBI HUTH W Macchl TIpys3a.
I/ICCJIC,Z[OBB_HI/IG NEPpECMCHHOTIO TOKa B HCHIH M3
MOCJIEZIOBATEIbHO COEMHEHHBIX KOHIEHCATOPA,

KaTyIIKU U peE3UcTopa

52

MEXAHNWYECKUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBUS

pacnpocTpaHeHusl. [lepuon. CkopocTb
> pacmpocTpaHeHHs U AJIMHa BOIHEL. [lonepednble

Y TIPOJIOJTHHBIC BOJTHBI

###Par###  Unrtepdepennus u  audpakuus
522 MEXaHUYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
>23 Bricota ToHa. TeM6p 3Byka

DNeKTPOMarHUTHEIE BOJIHBI. YcnoBus
594 W3ITy4eHus ANEKTPOMAarHUTHBIX BOJIH.

Bzaumnas opuentauusi BektopoB E, B u U B

AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe




525

CaoiicTBa JJIEKTPOMArHUTHBIX BOJIH:
OTpakKeHWE,  MpPEJOMIICHHE,  IOJSpU3aIHs,
TQpaknus, uHTEpEPEHIHSL. Ckopoctb

QJICKTPOMAarduTHLIX BOJIH

5.2.6

[[Ixana smeKTpoMarHuTHHIX BOJIH. [IpumeHnenune

QJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

HpI/IHI_[I/IHLI paI[I/IOCBHSI/I nu TCIICBUACHUSL.
Pagnomoxarmust. DJIEKTPOMArHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl

5.2.8

TexHuueckue  yCTpOMCTBA:  MY3bIKaJIbHBIE
WHCTPYMEHTHI, YIbTPA3BYKOBAsI JUATHOCTUKA B
TEXHUKE U MEIULMHE, pajap, paguolpUEMHUK,

TEJEeBU30p, aHTEeHHa, TenedoH, CBY-neup

53

OIITHUKA

5.3.1

[IpsAMonnHENIHOE paclIpOCTpaHEHHE CBETa B

oJIHOpOHOM cpene. JIyu cBeTa

532

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.

INoctpoenne n300pakeHHiA B THIOCKOM 3epKaie

533

[Ipenomiienne cBera. 3aKoHBI MPEIOMIICHUSI CBETA.

AOCOJTFOTHBIN MMOKa3aTeNb MPETOMIICHHS

534

ITomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN

YTOJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcusi cBeta. CnoxHbI cocTaB 0esoro

ceeta. [lBer

53.6

Cobwuparornue 1 paccenBaroye JUH3bl. ToHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M ONTHYECKast
cui1a TOHKOH uH3bL. [locTpoenune nzodpaxenuit
B COOMparolMX ¥ pAacCeMBAIOIIMX JUH3aX.
®opmysia  TOHKOW  JIMH3bl.  YBEIHMYEHHE,

JaBacMoO€ JIMH30H

5.3.7

Hpez[enbl MMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITHUKH

5.3.8

NuTtepdepennus CBETA. KorepenThsie
HWCTOYHMKHU. VYcenoBus HaO01eHus
MaKCUMYMOB u MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHMHE OT  JBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

539

Hudpaxius cera. udpaxinuonHas pemérka.




VYcnoBue HaOMIOAEHUS TJIaBHBIX MaKCHMYyMOB
IIpU IaJeHUH MOHOXPOMATHYECKOIO CBETa Ha

T(QPAKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceeta
TexHuueckue  yCTpOWCTBA:  O4YKHM,  JIyIIa,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmnapar,
>34 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TU(ppakMOHHAs PEeIIETKaA, MOJIIPOU
[IpakTuueckue padbotsl. M3mMepenue nokazarens
5310 MIPEJIOMJICHUS. Hccnenosanue CBOICTB

n3o0pakeHU B JWH3aX.  HaOmrogeHue

AUCIICPCHUU CBCTA

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/II_U:I IIPUMCHUMOCTHU KJIAaCCUYECKOM

MEXaHUKH. [Toctynaret TEOpUU
6.1 OTHOCUTENIHOCTU: HWHBAPUAHTHOCTb MOJYJIA
CKOPOCTHM CBeTa B  BaKyyme, [MPHHIIMII
OTHOCUTEJILHOCTH DUHILITeIHA
6 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
62 3ame yIeHHe BPEMEHH U COKPAIICHUE JITTHHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBsi3b Macchl C DHEprued H UMIYIbCOM
6.4 CcBOOOIHOI YaCTHIIBIL. DHeprus IIOKOS
CBOOOIHOM YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOU OIITUKU
®otonsl. Dopmyna I[lnaHka CBA3M SHEPrUHU
7.1.1 (OoTOHA ¢ ero 4acToToil. DHEPTHsi U UMITYJIbC
(dhoTtona
OtkpeiTHe W wucciuenoBanue (ororddexra.
712 Omnpithl A.I'. CTonerosa. 3akonsl GoTosddexra
71 VYpaBHenue OifHmrTelHa a1 ¢porodddekra.
713 «KpacHas rpanuia» potorbdexra
7.1.4 Hasnenue cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XUMHYECKOE JIEUCTBUE CBETA
16 TexHudeckue  ycTpoucTBa:  (OTOIIIEMEHT,

(bOTOHaT‘II/IK, COJIHCYHas 6aTape;1, CBCTOOHUO

7.2

CTPOEHHUE ATOMA




7.2.1

Mogens atoma Tomcona. OnbiTel Pezepdopna
TI0 UCCJICIOBAaHHUIO CTPOCHHSI aTOMA.

[Inanerapnas moxens aroma

7.2.2

IToctynarel bopa. M3nydeHue M moOrJomeHue
(OTOHOB MU MEepexo/ie ATOMa C OAHOTO YPOBHS
sHepruu Ha Apyrou. Buasl cnektpoB. Crnektp

yYpOBHEH HEPrUU aToMa BOAOPOIa

723

BousiHoBBI€ cBOMiCTBaA yacTull. Bosinbl 1e bpoiins.
KopnyckynspHo-BoIHOBOM Iyalinu3M.

Judpakiys 3JeKTPOHOB Ha KpUCTaiax

7.2.4

ChnoHTaHHOE W BBIHYXKJICHHOC HU3JIYyUCHUC.

VYcTpoiicTBO M MPUHIMIT PabOTHI J1a3epa

7.2.5

TexHuueckue  yCTPOMCTBA:  CHEKTPaJIbHBIN
aHaiu3 (CHEKTPOCKON), Ja3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[IpakTrueckue paboTHI. Hab6nronenue

JIMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonel  HaOmoOAEHUS M perucTpanuuu

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE paINnOaKTUBHOCTH. OnbIThI
Pezepdopna 1o  ompenmeneHuro  cocTaBa
pannoakTUBHOTO U3MydeHus. CBoiicTBa ambda-,
Oera-, ramMMa-u3J1y4eHusl. Bnusinue

PaaAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

OTtkpbiTHE TIpOTOHA M HeiTpoHa. HykionHas
Mmojens sapa I'eiizen6epra — MBanenko. 3apsin

anpa. MaccoBoe uncio sapa. M3oTomsl

7.3.4

Anbda-pacnian. DIEKTPOHHBIH ¥ TIO3UTPOHHBII
Oera-pacma. NamMMma-u3ityueHue. 3akoH

paaAMoOaKTUBHOIO pacnaaa

7.3.5

OHeprus CBA3M HYKJIOHOB B sjpe. SnepHble

cuibl. [ledekt macchl sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES AP

7.3.7

SAnepuslii  peaktop. TepMosSIEpHBII CHHTES.
[IpobnemMbl W TMEPCHEKTUBBI  SAEPHOM

OHCPICTHKHU. DKOJIOTHYECKHE aCITEKTHI H}IepHOI;’I

OHCEPICTUKU




7.3.8

DneMeHTapHbIE YaCTHULBI. OTtkpbiTHE
IIO3UTPOHA. @DyHIaMEeHTAIIbHbBIE

B3aMMOJIEUCTBUS

7.3.9

TexHuueckue yCTpOWCTBA: JO3UMETP, Kamepa

Bunbcona, sinepHblil peakTop, aToMHas 6oMba

7.3.10

[Ipaktrueckue pabotsl. McciemoBanue TpeKoB

gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 38é3nH0r0 Heba. Co3Be3aus, sipkue 3BE3bI,

IUIAHETHhI, UX BUANMOC JIBUXXCHUC

8.2

Conneunas cucrema. [1maHeTsl 3eMHOMN TPYIIIBL.
IInaHeThI-TUralThbl ¥ UX CIIyTHUKH, KAPJIUKOBBIC

raneTsl. Manble Testa COTHEYHOU CUCTEMBI

8.3

Comnnne, hotochepa u armochepa. ConmHeqHas

AKTHUBHOCTbH

8.4

Hctounuk sueprun CosiHIIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTHKHU: Macca,
CBETUMOCTb, pamuyc, TeMIIeparypa, X
B3aUMOCBS3b. J[MarpaMma «CHeKTpaIbHBIN Ki1acce
— CBETUMOCTD. 3BE3 b1 TJIaBHOM
MOCJICTIOBAaTEILHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTb) JUIS 3BE3] TJIaBHOM

TIOCJICA0BATCIIbHOCTH

8.6

###Par###BuayTpennee CTpOCHHE 3BE3I.
CoBpeMeHHbIE IPEACTABICHHS O IPOUCXOXKICHUT

¥ »Bostrory CoJTHITA M 3BE3/1. DTAaIlbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyte —  Hama  ['ajnakruka.
CnupanbHas CTPYKTypa lNanakTuku,
pacnpenesieHue 3BE3/, ra3a v nbuin. [lonoxenue
u newxenue Connna B 'anaktuke. [lnockas u

ceprueckas moJacucTeMsl [ aakTuku

8.8

Tunbel rajakTuk. PaguoranakThku U KBa3aphl.

YépHble AbIPHI B SApPAX ralaKTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xab6na. PaszOeranme ramakTuk. Bospact u
panuyc Beenennoit, Teopust bosbiioro B3pbiBa.
Mogens «ropsiueri Bcenennoit». PenukroBoe

U3ITy4yeHue




MacmrabHas CTPYKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménnble  mpoOiaembl

aACTPOHOMHHU

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YHEHUKA

- YMK: I'.fl. Mskues, b.b. Byxosues, H.H. Corckuii yue6HUK 17151 00111€00pa30BaTeNbHBIX OpraHu3aluit
«®m3uka» 10 xmacc, 0a30BBIA W YrayOnEHHBIM ypOBHH, 9-€ W3MaHHWE, CTEepeoTUriHoe, MOCKBa
«IIpocBemenuney 2022;

IS, Mskumes, b.b. ByxoBue, B.M. Yapyrun y4eOHHK ns1 o0mieoOpa3oBaTeIbHBIX OpraHU3aIdi
«®uzuka» 11 kmacc, 0a3oBbli W yriayOnéHHbIH ypoBHH, 10-¢ wu3manHue, crtepeotrunHoe, MockBa
«ITpocsemenne» 2022;

- 3agauynuk 1o ¢usuke 10-11 kmacc / PeimkeBuu A.I1.

- ucrnoip3oBanue M poBoit mabopatopun Releon Ha 6a3e «Touka pocTtay

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

- MenepanbHas paboyas nporpamma no «®Puzuka 10-11 kiacey.

- Coopuuk 3aaau no ¢pusukel0-11 xnaccol. bazoselii yposens / [lapdentseBa H. A. 2) @usuka.

- [Ipeamernas nunust yueOHukoB "Knaccuueckuit kype". 10-11 knacest / HlaTanuna A. B.

- caiit MBOY 10 «IIJJFOT» B momoris yuutento https://cdytsimf.crimeaschool.ru/fizika astronomiya

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

KOMILIEKTa IU(POBBIX 00pa30BaTEIBHBIX PECYPCOB, Pa3MEIICHHOTO B EAMHOM KOIEKIMK  TIUPPOBBIX
oOpasoBartenbHbIX pecypcoB: http://school-collection.edu.ru/

Buptyanbsnsie maboparopusie paboTsr: https://efizika.ru

DnexTpoHHas OMONIMOTeKa HayKa U TeXHHKa: https://n-t.ru
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