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ITosicHUTENBLHAA 3alIHCKA

PaGouas mporpamma mo (u3HKe Ha YPOBEHB CPEIHETO 00IIero 00pa3oBaHus s
obyuaroruxcs 10—11-x kimaccoB 'bOY mikosa Ne 484 pazpaboTraHa B COOTBETCTBHUH C
TpeOOBaHUSIMMU:

e @epaepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OG0 yrBepkaenuu denepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa CPEHETo 001Iero 00pa3oBaHus»
(c U3MEHEHUSIMH, BHECEHHBIMH TIpHKa3zoM MuHmpocBerieHus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MTPOrpaMMBbl CPEHETO 00IIEro 00pa30BaHUSY;

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu lopsaka
OpraHMU3ali U OCYIIECTBIIEHUSI 00pa30BaTENbHON 1€ATEIBHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeabHbIM ITPOrpaMMaM — 00pazoBaTeIbHBIM IPOrpaMMamM
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEAHEro 0011ero o0pa3oBaHus»;

e KOHIICTIIIMU MIPENnoAaBaHus yueOHOro npeamera «Dusukay;

e CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alusaM
BOCIHUTAHUS U O0yUEHUSs, OTAbIXA U 03JJOPOBIICHUS AETEH U MOJIOJICKI,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM INIaBHOT'O CaHUTAapHOTro Bpaya oT 28.09.2020 Ne
28,;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBbI U TPEOOBAHUS K 00ECIIEUEHUIO
Oe3omacHOCTH U (WK) 6€3BpPEeTHOCTH I YeloBeKa (haKTOPOB CPeIbl OOUTAHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e yueOHOTO IJIaHa CpeHEero 001Iero oopa3zoBaHus, yTBEPKIeHHOTo npukazom [ bOY
mikona Ne 484 ot 21.05.2024 Ne 347 «O BHECEHHH U3MEHEHU B OCHOBHYIO
00pa3oBaTeNbHYIO MPOTPAMMY CPEIHETO OOIIETo 00pa30BaHUM Y,

e (enepanbHOl paboueii mporpamMmsl o yueOHOMY TpeameTy «Dusnkay» 6a30Boro
YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha 1€JIE€BbIE IPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
benepanbHO paboyeil mporpaMMe BOCIUTaHUS U B paboueil nporpamme Bocnutanust [ bOY
mkosa Ne 484,

[Iporpamma o pusmke 6a30BOr0 ypOBHS HA YPOBHE CPETHETO 00IIEero 00pa3oBaHus
pa3zpaboTaHa Ha OCHOBE TOJIOKEHUH U TPeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTensHOU porpaMMmel, peactaBieHHbx B DI'OC COO, a Takxke ¢ yueToMm
(benepanbHON paboueit TPOrpaMMbl BOCIIUTAHHS M KOHIICTIITUU TIPETIOIaBaHMs Y4EOHOTO
npenmMera «Puznka» B o0pa3zoBaTeNnbHbIX opranu3anusx Poccuiickoii @eneparum,
peanu3yronmx OCHOBHBIE 00pa30BaTeIbHBIEC TPOTPAMMEBIL.

Coneprxanne mporpaMMbl TI0 (PU3KKE HAMPaBJICHO Ha (POPMHUPOBAHKE €CTECTBEHHO-HAYIHOM
KapTUHbI Mupa oOyyaromuxcst 10—11 kimaccoB npu o0ydeHnn ux Gu3uKe Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-/I€ATEIbHOCTHOTrO IoaxoAa. [Iporpamma no gusmke cooTBETCTBYET
tpeboBanusM @I'OC COO k r1aHupyeMbIM JTUYHOCTHBIM, IIPEAMETHBIM M METANpeIMETHBIM
pe3yabTataM 00y4eHHs, a TAKXKE YUUTHIBACT HEOOXOAMMOCTb Pealu3alii MEKIPEAMETHBIX
CBsi3el (PM3MKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU IIpeaAMeTaMu. B Hell onpenenstoTes



OCHOBHBIC LIEJTH U3yUeHHs (PU3MKHU HAa YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus, TNIAHUPYEMbIC
pe3yJIbTaThl OCBOCHHUS Kypca PU3HMKH: JINIHOCTHBIC, METAPEIMETHBIC, TPEeIMETHbIC (Ha
0a30BOM ypOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

e TUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (hU3UKU Ha 0a30BOM YPOBHE, B TOM
YHCIie TIPEMETHBIE PE3YIbTATHI 110 TOJaM O0YUCHHUS;
e cojaepxanue yueOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

®du3uka Kak Hayka o HanboJsee 00IIKX 3aKOHAaX MPUPOJIbI, BHICTYIIAs B KaUeCTBE Y4eOHOTO
IIpeIMeTa B ILIKOJIE, BHOCUT CYIIIECTBEHHBIIN BKJIa/ B CUCTEMY 3HaHUN 00 OKpYKaroIleM
mupe. LIkonpHBIH Kypc GU3UKN — CHCTEMOOOPA3YIOLIHH 17151 €CTECTBEHHO-HAYYHBIX
Y4eOHBIX IPEIMETOB, MMOCKOIBKY (PU3NYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOIIECCOB U
SIBJICHUH, N3y4aeMbIX XUMUEH, Ouonoruei, puznyeckoit reorpadueil 1 acTpOHOMHUEH.
Hcnonp3oBaHne 1 akTUBHOE IPUMEHEHNE (PU3UUECKUX 3HAHUI ONpPEAEIseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTH B chepe SHEPreTUKH, TPAHCIIOPTA, OCBOCHHUS
KOCMOCa, TIOJy4Y€HUSI HOBBIX MAaTEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Jip. W3yduenue pusuku
BHOCHUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa
oOyy4aromuxcs, B GOPMHUPOBAHNE YMEHHI TPUMEHSTH HAYYHBII METO/] IIO3HAHUS IIPH
BBITIOJTHEHUHN UMH YU4EOHBIX HCCIEIOBAHUN.

B ocHOBY Kypca Gpu3MKH Ul ypOBHSI CpeHero o0miero 00pa3oBaHus MOI0KEH psJ] HICH,
KOTOPBbIE MOKHO pacCCMaTpPUBATh KaK MPUHIUIIBI €70 IOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEl KypC SBIISETCS JOTMUECKHU 3aBEPLICHHBIM, OH
COZEPKUT MaTepuall U3 BCeX pa3iesioB (PU3UKH, BKIFOUAET BONPOCHI KaK KIIACCHYECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnes renepanuszanyu. B cooTBeTCTBUM ¢ HEW MaTepHal Kypca (pU3UKH 00beIMHEH BOKPYT
¢usnueckux teopuil. Benymmum B Kypce siBasieTcst popMUpOBaHUE PEICTABIECHUN O
CTPYKTYPHBIX YPOBHSAX MaTe€puH, BELIECTBE U IOJIE.

Wnes rymanntapuzanuu. Ee peanuzamus mpeamnonaraeT HCIoIb30BaHHE TYMaHUTAPHOTO
noTeHIHana pu3nyeckon HayKu, OCMBICIIEHUE CBA3H Pa3BUTHs (PU3UKH C pa3BUTHEM
00IIecTBa, a TAK)KE C MUPOBO33PEHYECKIMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKIMHU
npobiaemMamu.

I/I;[e;[ HpHKHaﬂHOﬁ HaIlpaBJICHHOCTH. Kpr (I)I/I3I/IKI/I npeanojaract 3HakoOMCTBO € IIMPOKUM
KPYTOM TEXHUYCCKUX U TEXHOJIOTHICCKUX HpI/I.]'IO)KeHI/Iﬁ HN3YUYCHHBIX Teopnﬁ " 3aKOHOB.

Wnes sxonoruzanuu peain3yeTcs MocpeICTBOM BBEICHUS SJIEMEHTOB COICP/KAHUS,
MOCBSIIICHHBIX YKOJIOTMYECKUM TIPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PA3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TAK)Ke 00CYKIEeHHUS MPoOIIeM parmoOHAIBHOTO
MIPUPOIONONB30BAHUS U IKOJIOTUYECKOM O€30MacHOCTH.

CrepxHEBBIMU AJIEMEHTaMU Kypca (PU3UKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
ABISIOTCS (pu3Hueckue Teopuu ((opMUPOBaHKE TPEACTABICHUN O CTPYKTYpE IOCTPOCHUS
¢busnveckoit Teopun, poin GyHIAMEHTAITBHBIX 3aKOHOB M TPUHITUTIOB B COBPEMEHHBIX



MPEACTABICHUSIX O MIPUPO/JIE, TPAHUIIAX TPUMEHUMOCTH TEOPUM JIJIsl OTIHCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MIPOLIECCOB).

CuCTeMHO-IeSITeNbHOCTHBIN MOX0/1 B Kypce (DU3MKU pean3yeTcs MPEeKIe BCETo 3a CUeT
OpraHU3aIMH YKCIEPUMEHTAIBHON IesTebHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs
Kypca (PU3UKHU — 3TO MCIIOIb30BaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB U Ja00paTOPHBIX PabOT, KOTOPBIE B MpOrpamMme 1o (pusnke 0ObeANHEHBI B
OOIIMI CIIMCOK YUCHUYECKUX MPAKTHUECKUX paboT. BeieneHne B yka3aHHOM MepeyuHe
1a00paTOPHBIX PadOT, MPOBOAUMBIX JJIs1 KOHTPOJIS M OLEHKH, OCYILIECTBIISICTCS Y4aCTHUKAMH
00pa3oBaTeNBLHOrO MPOIEcca UCXOIS U3 0OCOOEHHOCTEH IUTAHUPOBAHUS U OCHAIIICHUS
kabunera ¢usuku. [Ipu 3TOM obecrieunBaeTcs OBiaieHHe 00yJarOMIUMUCT YMEHUSAMU
MPOBOANUTH KOCBEHHBIE H3MEPEHUSI, UCCIIEOBAaHHS 3aBUCUMOCTEH (PU3NUECKUX BETHYUH U
MIOCTAHOBKY OIBITOB IO MIPOBEPKE MPEITI0KESHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaenseTcs pEHIeHUIO pACUETHBIX U Ka4yeCTBEHHbIX 3a1ad. [Ipu atom st
pacYeTHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a7a49H C SIBHO 33JIaHHON (PH3UYECKON MOJIENbIO,
MO3BOJISIIOIINE TPUMEHSTh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jelna
Kypca, TaK U UHTETPUPYsl 3HAHUS U3 Pa3HBIX pa3fesioB. s KaYeCTBEHHBIX 3a/1a4
MIPHOPUTETOM SIBIISIFOTCS 3aJaHUsI Ha 00BbsICHEHUE MPOTEeKaHUsI (PU3NUECKUX SBICHUM U
MIPOLIECCOB B OKPYIKAIOIIEH JKU3HH, TPeOYIoIHe BEIOOpa (pU3NIeCcKOl MOICIH JIsl CUTYaI[u!
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu GI'OC COO k maTepuanbHO-TEXHUYECKOMY 00ECIIEUEHUIO
yueOHOro npoiiecca 6a30Bblil ypOBEHb Kypca (U3UKHU HAa YPOBHE CPEIHEr0 OOIIETO
00pa3oBaHMs JOJDKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOrO KaOMHeTa (PU3NKU WU B
YCIIOBUSIX UHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOI 0 ITuKJa. B
KaOuHeTe PU3UKHU TOJIKHO OBITH HEOOX0IMMOE JIab0paTOpHOE 00OPYAOBAHUE JIS
BBITTOJIHEHUS YKAa3aHHBIX B ITPOrpamMMe 1o (PU3HUKe YYCHHYECKUX MPAKTUIECKUX paboT u
JIEMOHCTPAIlMOHHOE 000PY10BaHHE.

JlemoHCTpanronHoe o0opyaoBaHue GOPMHUPYETCSI B COOTBETCTBUU C IPUHITUIIOM
MUHUMAIbHON JOCTATOYHOCTH M 00ECTIEYNBAET MOCTAHOBKY MEPEYUCICHHBIX B IPOTpaMMe
1o ¢U3HMKe KIFOUEBBIX JIEMOHCTPAIUH ISl UCCIEOBAHUS N3YIaeMBbIX SBIICHUM U MPOIIECCOB,
AMOUPHUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopatopHoe 000pyI0BaHKE 7Sl YAEHUUECKUX MMPAKTUYECKUX paboT popMUpYETCs B BUIE
TEMaTUYECKNX KOMIUIEKTOB U 00eCreunBaeTcs B pacueTe OJJHOT0 KOMITJIEKTa Ha IBYX
oOyyaromuxcs. TemMaTHueckue KOMIUIEKTHI 1JaOOpaTOPHOro 000PYA0BaHUS TOJIKHBI OBITh
MTOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX U IIU(POBHIX MPHUOOPOB, a TAKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU HeJIsAMU U3YUCHUA (I)I/I3I/IKI/I B O6H.[CM O6pa30BaHI/II/I SABJIAIOTCA:

e (opMupOBaHUE UHTEPECA U CTPEMIICHUS 00YyJaIOIINXCS K HAYYHOMY M3y4EHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Ppa3BHUTHE MPEACTABICHUIN 0 HAYYHOM METO/I€ MMO3HAaHUS U (OPMUPOBAHUE
HCCIIE0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIMM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opMupoBaHUE YMEHUI OOBSICHSTH SBJICHUS C UCIOJIb30BaHUEM (DU3HUUECKHUX
3HaHWI U HAYYHBIX JIOKA3aTeIIbCTB;

e (opMUpOBaHUE IPEICTABICHUN O PO GUBUKH TSI PA3BUTHS TPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHA.

JlocTHKEeHHE ITUX IeJiei 00eCIIeunBaCTCs PEIICHUEM CIIEYIOIINX 3a/a4 B POIIeCCe
M3Y4eHHS Kypca (GU3UKH HA YPOBHE CPEIHEr0 O0IIeTro 00pa30BaHuUs:

e TPUOOPETECHUE CUCTEMBI 3HAHUH 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYISIPHYIO (DU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opMUpOBaHNE YMEHU PUMEHSATH TCOPETUUCCKHUE 3HAHUS JUISI OO bSICHEHUS
busznyecKuX SIBICHUN B IPUPOJIE U JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B
IMOBCEAHEBHOM XKU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHS PA3TUYHbIX 33/1a4 C BHO 3aJaHHON (hHU3HUECKOI
MOJIEIBIO, 33124, MTOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHne (PU3UIECKOM
MOJIeJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

e TIOHMMaHUE PU3NICCKUX OCHOB U IIPHUHIIUIIOB JICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

e OBJIAJICHHE METO/aMHU CAMOCTOSTEIHHOTO TNIAHMPOBAHUS M IPOBEACHUS
(bu3MYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAllMK UH()OPMALINH,
OTIpeIeNIeHNs JIOCTOBEPHOCTH TOJTYIEHHOTO PE3yiIbTaTa;

e CO3JIaHUE YCJIOBUIA /Ui PA3BUTHS YMEHUI TPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM IEATEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE CPEHETO OOIIETo 00pa3oBaHUs
orBoguTcs 136 wacoB: B 10-m kimacce — 68 yacos (2 yaca B Henento), B 11-M knacce — 68
4yacoB (2 4yaca B HEJIETIO).

[Ipeniaraemslii B mporpamMme 1o ¢pu3nKe nepedyeHs JJabopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHJOBAaHHBIM, YUUTENb JEJAeT BHIOOp MPOBEACHUS TAOOPATOPHBIX paboT U
OIBITOB C YYETOM MHJIUBUAYAIBHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

Jl1a peanuzanuy TporpaMMbl UCTIONB3YIOTCA YUeOHUKH, JONMYIIEHHBIE K UCIOIB30BAHUIO
MIPH peaTi3alii UMEIONUX TOCYIaPCTBEHHYO aKKPESIUTAIINIO0 00pa30BaTEIIbHBIX TPOrPaMM
HAYaJbHOTO 00IIEero, OCHOBHOTO O0IIETr0, CPeHEro 00IIero 00pa3oBaHusl OPraHU3AIHSIMH,
OCYIIIECTBIISIONTUMHI 00Pa30BaTEIBHYIO JEATEIBHOCTD, PUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858 (¢ MBMEHEHUSMHU U JOTIOJIHEHUSMU ).

o ®usuka, 10 xkmace/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nmox penakiuueii
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narensctBo "[Ipocsenienue»;
o ®usuka, 11 kmace/ Mskumes I'.JI., Byxosues b.b., Uapyrun B.M. nox penaxiueit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narensctBo "[Ipocsenienue»;
DeKTpoHHBIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOIB30BaHMIO MIPU PeaTn3aliun
HMMEIOIIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOTO
00111er0, OCHOBHOT'O OOIIET0, CPEIHEro 00I1ero oopazoBaHus MpUKa3oM MUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

o bubmmoreka marepuanos ®I'UC «Mos mkona — lib.myschool.edu.ru/market



IInanupyemble pe3yabTaThl 0CBOEHUS POrPaAMMbI
OcBoenue yuebHoro npeamera «Pusnkay Ha YpOBHE CpelHEro o0Iiero oopa3oBaHus

(6a30BEIil YPOBEHB) JOKHO O0ECTICUUTh JOCTHKCHUE CICTYIOIINUX JINYHOCTHBIX,
METAINpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

JInyHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Dusnkay J0JKHBI OTpaXxaThb
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOMIMXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTPEHHEH NO3ULMEN JTMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALIMN, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUNCKOTO
o0111ecTBa, pacUIMPEHHE KU3HEHHOTO ONbITa U OIBITA JIEATEILHOCTH B IIPOLIECCE pealn3alun
OCHOBHBIX HalpaBJ€HUI BOCIIUTATEIbHOMN 1€ATENbHOCTH, B TOM YHUCJIE B YACTH:

1) IpaKaAaHCKOI0 BOCIIUTAHUA:

C(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00YUYAIOIIEroCs KaK aKTHBHOTO H
OTBETCTBEHHOTO 4JICHA POCCHIICKOT0 OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAaHUCTUUECKUX U JIEMOKPATUUECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEILHOCTh B MHTEpEcaxX rpaKIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3alliu;

YMEHUE B3aUMOJIEUCTBOBATh C COLUAIIHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:
c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCHICKUX YUEHBIX
B 00y1acT (PU3UKH M TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLCHUBATH CUTYyAllUIO U IPUHHUMATL OCO3HAHHLIC PCIICHUSA, OPUCHTHUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMEBI U IECHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTH YUCHOT'O,

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;



4) 3cTeTHYEeCKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAst ICTCTHKY HAyYHOTO TBOPYECTBA, IPUCYIIETO
(hu3mIecKoil HayKe;

5) TPy10BOr0 BOCHUTAHUA:

MHTEPEC K pa3nuyHbIM chepam mpodeccuoHaTbHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOM, yMEHHE COBEpIIATh OCO3HAHHBIN BBIOODP Oyayiieit mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKH HA
MPOTSDKEHUH BCEH JKU3HU;

6) IK0J10rMYeCKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTH IKOJIOTHYECKON KYIbTYPHI, OCO3HAHUE III00ATHHOTO XapaKTepa
AKOJIOTHYECKUX MPOOIIeEM;

IUJITAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHUA LieJIen
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

paclIpeHue onbITa JesITeIbHOCTH SKOJIOTHYECKOM HallpaBJIeHHOCTH Ha OCHOBE UMEIOLINXCS
3HaHUU 1O (pU3HKeE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nueckoil HayKu;

OCO3HaHHUE IIEHHOCTU HAY4YHOH JEATEeIbHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUEHUS (PU3UKU
OCYILIECTBIIATD MPOEKTHYIO M UCCIIEN0BATENBCKYIO IEATENBHOCTh UHANBHTyaIbHO U B

rpymrmne.

MeranpeaMeTHble pe3yJbTaThl
IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
Ba3oBble Jjornyeckue aeiicTBUA:

e CAMOCTOATEIHHO (HOPMYIHPOBATH U aKTYAIU3UPOBAThH MPOOIEMyY, paccMaTpUBaTh
€€ BCECTOPOHHE;

e OIpeneNATh e AeITeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUN UX
JOCTHUKEHUS;

e BBISBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B pacCMaTPUBAEMbIX (PU3UUECKHUX
ABJICHUSX;

e pa3pabaThIBaTh IUIAH PELIEHUs IPOOIEMBI C YUETOM aHAIM3a UMEIOIINXCS
MaTepUalbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;



e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATEIBHOCTH;

e KOOPIMHUPOBATH U BBIMOJHATH paOOTY B YCIOBHUIX PEATHHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJEHCTBUS;

e pa3BUBATh KPEATHBHOE MBIIIJICHNE TIPU PEIICHUH KU3HEHHBIX POOIeM.

ba3oBble ucciaenoBaTelibCKHue AeiCTBHS.

e BJIA/IETh HAYYHOU TEPMUHOJIOIHEH, KIIFOUEBBIMU MOHATUSIMU U METOJIaMU
¢u3nUecKoil HayKu;

e BJIA/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U IPOEKTHON AEATEIBHOCTH B
obnactu (puU3MKHU, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METO/I0B pEeLICHUs 3314 (PU3MUECKOro COJCpKaHUs, IPUMEHEHUIO PA3IUYHbIX
METO/IOB TIO3HAHUS;

e BJIQJIETh BUJIAMU JIEATEILHOCTH 110 MOJIy4E€HHIO HOBOI'O 3HAHUSI, €r0
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMUHBIX YICOHBIX
CUTYallUsX, B TOM YHCJIE [IPU CO3/1aHUH YUE€OHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

e BBIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSA3H U aKTYAJIM3UPOBATH 3a/1a4y, BHIABUTAThH
TUIIOTE3Y €€ PEeLIeHMs], HaXOAUTh apryMEHThI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEP)KICHHI, 337aBaTh apaMeTPhl M KPUTEPUU PEIICHUS;

e AHAIM3MPOBATH MOJTYYEHHBIE B X0JI€ PEIICHUS 3a/1a4l Pe3yIbTaThl, KPUTUUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

e CTaBUTH U (OPMYIMPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIbHOM
JeSITeTTHHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HU3UKH;

e J1aBaTh OIICHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e YMETh EPEHOCHUTDH 3HAHUS 110 PU3UKE B IPAKTHUECKYIO 00JIacTh
KHU3HEIEATEIHOCTH;

e yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

e BBLIBUraTh HOBBIE MJIEH, IPEJIaraTh OPUTHHAIBHBIE MTOAXO0/bI U PEIICHUS;

e CTaBUTH NMPOOJIEMBI U 32/1a4H, JIOITYCKAIOIINE AJIbTePHATHBHBIC PEIICHHSL.

Pa6ora ¢ undopmanmueii:

e BJIQ/IETh HABBIKAMU MOJIy4YeHUs HH(OpMAIMU (PU3NIECKOTO COAEPIKAHUS U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH OUCK, aHAJIH3,
CHCTEMaTH3allMI0 U UHTEPIPETALNIO HHPOPMALIMU pa3IMYHBIX BUJOB U GOpPM
MpeJICTaBICHHUS;

e OIICHMBATH JIOCTOBEPHOCTH MH(OpMAIUH;

e HCIOJB30BATh CPEACTBA MHPOPMAIMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peLIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C
coOioieHreM TpeOOBaHUN IPTOHOMHUKU, TEXHUKUA 0€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHus1, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0€30I1aCHOCTH;

e CO3/aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3TUUHBIX (OopMaTaX C yIETOM
Ha3Ha4YeHHs] UHQOpMAaIMK U LEIEeBON ayJUTOPHH, BEIOMpasi ONTUMAaIbHYIO0 GopMy
IpEeJCTaBICHUS U BU3yaIH3alUH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

e OCYIIECTBJIATH OOIICHUE HA YPOKaxX (PM3UKU M BO BHEYPOUHOU JEATEIBHOCTH;



pacro3HaBaTh MPEANOCHUTKYA KOH(GIUKTHBIX CUTYAIlMH U CMAT4aTh KOH(DIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHMS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

IIOHMMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHIUBHyalbHON paboThI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yUE€TOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH KaKJOT0 WICHA KOJJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JEHCTBUSA 10 €€ TOCTHIKEHHUIO: COCTABIIATH IUIAH JEUCTBUM, PACIIPEAEIIATD POJIU C
Y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh pPe3yJIbTaThl COBMECTHOM paboThI;
OLIEHUBATh KaY€CTBO CBOETO BKJIAJA U KAXKJIOTO yYaCTHUKA KOMaH/Ibl B OOIINI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeAJIaraTb HOBBIEC IIPOEKTHI, OLICHUBATH UACH C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATH ITO3UTUBHOE CTPATETHYECKOE ITOBEICHUE B PA3JIMYHBIX CUTYALUAX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIUATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁllble JeHCTBUS

Camoopranmszanms:

CaMOCTOSITENILHO OCYIIECTBIISITh IO3HABATEIBHYIO JEATEIILHOCTD B 00JIaCTH (PU3UKH
U aCTPOHOMUH, BBISBIIATH POOJIEMBI, CTABUTH U (OPMYIIMPOBATH COOCTBEHHBIE
3a]a4u;

CaMOCTOSITENILHO COCTABJIATH IIJIaH PEIICHUs PacUeTHBIX M KaUeCTBEHHBIX 3ajiad,
IUIaH BBIMTOJHEHUS IPAKTUYECKOI paboThI C yUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIeHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIUU B 001aCTH (PU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCHUTH KOPPEKTHBBI B I€ITEIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HAaBbIKAMU MO3HABATENIbHOM pedIeKCHUN KaK OCO3HAHUS COBEPILIAEMBIX
JEMCTBUM U MBICTUTENBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHMUI;
HCIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMTPUHUMATH PEIICHHS TI0 UX CHUYKCHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JTOCTOUHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.



B mporecce nocTrKeHNs TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHSI IPOTPAMMBI 110 (PU3UKE /IS
YPOBHSI CpeJIHEro 0011ero 00pa3oBaHus y 00y4yaroIUXCsl COBEPIIEHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, IPEATOINIATaloLINi C(POPMUPOBAHHOCTD:

e CAMOCO3HAaHMS, BKJIFOYAIOILIEr0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAJIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHAILHON C(ephl,
OBITH YBEpEHHBIM B ce0e;

e CaMOPETyJUPOBAHHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTD 32 CBOE TIOBEJICHNE, CIIOCOOHOCTD Al TUPOBATHCA K
SMOLMOHAIBHBIM U3MEHEHHSIM U MPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

e BHYTPCHHEH MOTHBALMH, BKIIOYAIOIIECH CTPEMIICHUE K JOCTHKCHUIO LIENIH U
ycIlexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHE JEHCTBOBATH NCXOJA U3 CBOUX
BO3MOXKHOCTEI;

e OSMIATHUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUH OOIEHNUs, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

e COLMAIbHBIX HABBIKOB, BKJIIOYAOIINX CIOCOOHOCTh BBICTPaUBaTh OTHOLLEHUS C
JPYTUMHU JIFOAbMHU, 3200TUTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IIpenmeTHBIE pe3yabTaThI
10-1 kiaace

K koHnny o0y4yenust B 10-M KJj1acce rpeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCS YMEHUI:

e JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTO (HU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U
TE€XHOJIOTHH, B TPAKTUYECKON AESITEIbHOCTH JTIOACH;

e YYHUTHIBATh I'PAHUIIbI IPUMEHEHHUS N3YYEHHBIX (PU3NUECKUX MOJIEIICH:
MaTepHalibHas TOUKa, HHepLIHalIbHas CUCTeMa OTcueTa, abCOMOTHO TBEPOE TETIO,
WJCANBbHBIN Ia3, MOAEIIA CTPOCHHUS I'a30B, JKUJIKOCTEN U TBEPABIX TEJI, TOYECYHBIN
AIIEKTPUUYECKUI 3apsiji U pelIeHnn GU3NUECKUX 3a1au;

e pacrno3HaBaTh GU3NYECKUE SBICHUS (ITPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KNHETUYECKOW TEOPUHU CTPOCHHUS BELLIECTBA U
3JIEKTPOJIMHAMMKHN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MTPSMOJIIMHENHOE IBUYKEHHUE,
CBOOOJTHOE Ta/IeHHE TeJl, IBUKEHHE TI0 OKPY>KHOCTH, MHEPLIUS, B3aUMOICHCTBHE
ten, nuddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TET,
U3MEeHeHne o0beMa Tell MPH HarpeBaHUM (OXJIAXKICHUH ), TEIUIOBOE PAaBHOBECHE,
WCIIapeHue, KOHAECH AU, IUIABJIICHNE, KPUCTAIIN3ALNsl, KHIIEHUE, BIaXKHOCTh
BO3/yXa, IOBBIILIEHUE J1aBJICHUS T'a3a IIPU €r0 HArPEBAHUHU B 3aKPBITOM COCYZE,
CBSI3b MEXy [TapaMeTpaMu COCTOSIHMS ra3a B U30IIPOIIECCAX, IEKTPHU3aLUs TE,
B3aMMOJIEICTBHE 3apsi/10B;

e OIKCHIBaTh MEXaHUYECKOE JIBI)KEHUE, UCTIONb3Ys (PU3NUECKIE BETUYHHBDIL:
KOOPJMHATA, IIyTh, [IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
MMITYJIbC T€Ja, KHHETUYECKAas YHEPTus, IOTEHIUAIbHAS YHEPT U, MEXaHUYECKas
paboTa, MexaHu4YecKast MOIIIHOCTh; TIPY OMMCAHUU MPABUIIBHO TPAKTOBATh
(Gu3n4ecKnii CMBICI HCIIOJIb3YEMbIX BETMUMH, UX 0003HAUCHMSI U €IUHHIIBI,



HAXOJUTh (OPMYJIBI, CBA3BIBAIONINE TAHHYIO PU3NYCCKYIO BEIMIUHY C IPYTHMH
BEJIMYMHAMU;

e OIKCHIBATh U3yYCHHBIC TETUIOBLIC CBOMCTBA TEJ M TEIJIOBBIC SBJICHMSI, UCIIONbB3YS
bu3HYeCKUEe BEIMYUHBL: JTaBICHHUE Ta3a, TEMIIEPAaTypa, CPEIHAsI KHHETHYCCKas
SHEPrusl XaOTHYECKOTO JIBIKEHUS MOJICKYII, CPETHEKBAIPATHYHAS CKOPOCTh
MOJICKYJI, KOJIMYECTBO TEILJIOThI, BHYTPEHHSS YHEPIrHs, padoTa raza, koahGUinueHT
MOJIE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATEIIS;, IPU OMMCAHUH MPABUIBLHO TPAKTOBATH
(U3HYECKUI CMBICI HCITOJIb3yeMbIX BEJTUYHH, UX 0003HAYCHUS M CTUHHIIBI,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONINE TAHHYIO (PU3NICCKYIO BEIUINHY C IPYTUMHU
BEJIMYMHAMU;

e OIKCHIBATh U3yYCHHBIC IJIEKTPUICCKUE CBOWCTBA BEIICCTBA U AIEKTPUUCCKUE
SIBIICHHS (TIPOLIECCHI), UCTIOJB3Ysl (PU3NICCKHE BEIIMYMHBI: SJICKTPUUCCKUH 3apsi,
AIIEKTPUIECKOE T0JIC, HAMPSHKEHHOCTH TOJISl, TIOTEHITHUAII, PA3HOCTh TTOTEHITUAJIOB;
NIPY ONMCAHHUU NPABUIIBHO TPAKTOBATH (PH3UUCCKUI CMBICIT HCIIOIB3YEMbIX
BEJIMYMH, X 0003HAYCHHS U CAMHHUIIBI; YKA3bIBATh (DOPMYIIBI, CBSI3BIBAIOIIHEC
JAHHYIO (PU3UYECKYIO BEJTMUMHY C IPYTUMHU BETUYUHAMM,

e AHAM3HUPOBATH (PU3UYECKHEC MMPOIIECCHI U SABICHUS, HCIIONIB3Ys (DU3UUCCKHUE 3aKOHBI
Y TIPUHITUIIBL: 3aKOH BceMupHOTo TaroteHus, |, Il u 11l 3akonsr HerotoHa, 3akoH
COXPaHCHHS MEXaHMYECKOW YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, IIPUHITUTT
CYIIEPIIO3UIIMH CUJI, TIPUHIIMIT PABHONIPABUS HMHEPLIUAIBHBIX CHCTEM OTCUETA,
MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS BEIIIECTBA, Ta30BhIC 3aKOHBI, CBA3b
CpeHel KHHETHYECKOW SHEPTUH TEIUIOBOTO JABMKEHHSI MOJICKYJI C aOCOTFOTHOM
TEMIIEPATYPOH, IEPBBIA 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsa, 3aKkoH KynoHa, mpu 3TOM pa3nuyaTh CIIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €T0 MAaTEeMAaTUYECKOE BEIPAKEHUE U YCIIOBUS (TPaHUIIBL,
00JacT) MPUMEHUMOCTH;

e OOBSICHATH OCHOBHBIC IPUHIIUIIBI ICHCTBUS MAIlIWH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nuy4aTh yCIOBHUS UX O€30MaCHOTO HCIIONIb30BaHMS B TOBCEAHEBHON
KU3HU;

e BBINOJHSATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUI U MPOIIECCOB C
UCIIOJTb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUH, TIPU 3TOM (DOPMYITHPOBATH
npobiieMy/3aauy v THIOTE3Y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOJAUTH ONBIT U (POPMYITUPOBATEH BHIBO/IHI,

e OCYIIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEpPEHUsT GU3NUYECKUX BETNYHH, IPU STOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHUS M UCITOJIb30BAaTh U3BECTHBIC METO b
OIICHKH MOTPEIIHOCTEN U3MEPEHUI;

e WCCIIEJ0BATh 3aBUCHMOCTH MEXKIY (PM3MUCSCKUMH BEJTMYNHAMH C HCIIOIH30BAHHEM
MPSIMBIX H3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBATH
PE3yJIbTAThI TTOJIYICHHOM 3aBUCUMOCTH (PU3HUYECKUX BEIMYMH B BUJIC TAOJHUI] U
rpaduKoB, NeNaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHHS,

e COOJIFO/IaTh TIPaBHIIAa OE30ITACHOTO TPY/A MPU IPOBEACHUH HCCIICIOBAHUI B paMKax
y4e0OHOT0 IKCIIEPUMEHTA, Y4eOHO-UCCIEIOBATENLCKON U MPOSKTHON AEITeTbHOCTH
C WCIIOJIH30BAaHUEM H3MEPUTETBHBIX YCTPOWCTB M TaOOPATOPHOTO 000PYIOBAHUS;

e pelIaTh pacueTHHIC 33/1a4M C IBHO 33JJaHHOU (PU3MUECKON MOJIENbIO, UCTIONb3Ys
(bu3nyecKre 3aKOHbI ¥ IPUHIIAIIBI, HA OCHOBE aHAJIN3a YCIIOBHS 3a1a4d BRIOUPAThH
(U3UYECKYIO MOJIEINb, BBIACTATh (PU3NYECKUE BEIUYNHBI U (JOPMYIIBI,
HEOOXOIUMBIC JJIs €€ PEIICHHS, POBOUTH PACUYEThl U OIICHHBATh PEATbHOCTh
MOJTy4EHHOTO 3Ha4YCHUsI (PU3HUECKOMN BEIMIMHBL;



e pelaTh KAUECTBEHHBIC 33/1aUM: BBICTPAUBATH JIOTHUECKH HEITPOTHBOPCUHBYIO
IETIOYKY PACCYKICHUI C OOPON Ha U3y4YEeHHbBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHHUS;

e HCIOJIb30BATh MPH PEUICHUH Y4eOHBIX 337124 COBPEMEHHbBIC HHPOPMAIIMOHHBIC
TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, UHTEPIPETALUN U [TPEICTABICHHS
y4eOHOM ¥ HAYYHO-TIONYJISIPHON HHPOPMAIIHH, TOJYISHHON U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTHUCCKH aHAJIM3UPOBATH MOJIyYaeMyt0 HH(POPMAIIHIO;

e [IPUBOIUTH IPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOCIKHBIX YICHBIX-(DU3HKOB B
pa3BUTHE HAYKU, 00BICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B pa3BUTHE
TEXHHKH U TEXHOJIOTHH;

e HCIIOJB30BATh TEOPETUUCCKHUE 3HAHUS 110 (PU3HMKE B TOBCEIHEBHOM KU3HU TSI
obecrieueHus 6€30MacHOCTH PU OOPAICHUH ¢ TIPUOOPAMU M TEXHHYSCKUMHU
YCTPOMCTBAMH, JIJISI COXPAHEHUS 37I0POBbS M COOJIFOICHUS] HOPM DKOJOTHUECKOTO
HIOBE/ICHHSI B OKPYKAIOIIEH cpee;

e paboTaTh B IPYIIIE C BHITOJHCHUEM PA3IHYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIIbI, PAIIKOHATIBHO PACIPEACIATh O0SI3aHHOCTH U IJIAHUPOBATh
NCSITeIbHOCTh B HECTAHAPTHBIX CUTYAIMsIX, a/ICKBATHO OICHHBATH BKJIA/ KaXI0TO
U3 YYaCTHHUKOB IPYIIIBI B PEHICHHE pacCMaTPUBAEMOM MPOOIEMBI.

11-i1 kiaace

K xoHny o0y4enus B 11-M KJj1acce rpeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCS YMEHUI:

e JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTO (PU3UKH B (POPMUPOBAHUN
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON AESITEIbHOCTH JIOAEH, IEIOCTHOCTD U €IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

e YUUTBIBATh I'PAHULIBI IPUMEHEHMS N3YUEHHBIX (PU3MUYECKUX MOJeNeil: ToueUHbIH
AIIEKTPUYECKUH 3apsl, JIyd CBETa, TOUEUHBI HCTOYHUK CBETA, sIEpHAsi MOJEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT'O si/ipa MPpH pelieHnH (PU3NYEeCcKHX 3a/1a4;

e pacno3HaBaTh GU3NYECKUE SBIEHUS (IIPOLIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB 3JIEKTPOIMHAMUKH U KBAHTOBOM (DM3MKHU: 3IIeKTpUUecKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE AEMCTBUSI TOKA, B3aUMO/IEHCTBHE
MarHuTOB, JICKTPOMArHUTHAS MHYKIINA, IeHCTBIE MAarHUTHOTO OIS Ha
MPOBOJAHMK C TOKOM M JBHKYIIUICS 3aps]l, 3IEKTPOMAarHUTHBIE KOJIEOaHUs U
BOJIHBI, IPSIMOJINHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE, IPEIIOMIICHHE,
uHTepdepeHys, Tudpakuus 1 Moaspru3alns CBeTa, IUCIepcust CBeTa,
dorornekrpudeckuii apdext (poroarddexr), cBeTOBOE HaBieHNEe, BOSHUKHOBEHUE
JMHENYaToro creKkTpa aToMa BoJI0po/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs
PaliOaKTUBHOCTb;

e OIKCHIBaTh U3yYEHHbIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DIIEKTPUUECKYIO IIPOBOJAUMOCTD PA3IMYHbIX CPEN) U
3JIEKTPOMArHUTHBIE ABJIEHUS (TPOIIECCHI), UCTIONB3YS (U3HUECKHE BETHUNHBI:
IIEKTPUYECKUH 3aps]l, CHJIA TOKA, MEKTPUUECKOE HAIPSKEHUE, DIIEKTPUUECKOE
COTIPOTUBIIEHUE, PA3HOCTH MOTEHINAJIOB, 3JIEKTPOABIKYIIAsl cujia, paboTa ToKa,
MHAYKIMSI MAarHUTHOTO TOJIsA, cuiia Amriepa, cuiia JIopeHa, HHIyKTUBHOCTb
KaTyLIKH, SHEPIHsl EKTPHUUECKOr0 U MArHUTHOTO I10JIeH, IEpHOA U 4acToTa
KoJieOaHul B KoJieOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B Ipoliecce
TFapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJeOaHH, (OKYCHOE pacCTOSHUE U



ONTUYECKAask CHJIA JIMH3bI, IPU ONMCAHUH MTPABUIIBHO TPAKTOBATH (PU3NUECKUIA
CMBICJI UCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IMHUIIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH
BEJIMYUHAMU;

e ONKCHIBATh N3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCTIONB3Ys (PU3NIECKUE
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YaCTOTa CBETA,
SHEPTHUs U UMITYJIbC (POTOHA, MEPHOJ MONTypaciaaa, YJHEPTUs CBSA3U aTOMHBIX Si7ep,
IIPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHHIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETUUYHUHY C JPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHUE
(bU3HYECKON BEIMYNHBL;

e AHANU3HUPOBATHh (PU3UUECKHE MMPOLIECCHI U ABIEHUS, UCIIONb3Ys (PU3MUECKHUE 3aKOHbI
Y IPUHLUIBL: 3aK0H OMa, 3aKOHBI I10CJIEI0BATEIBLHOTO U NapajljIeIbHOTO
COEIMHEHUS TPOBOIHUKOB, 3akoH J[>koyns—JIeHI1a, 3aK0H 371eKTPOMarHUTHOM
MHAYKIIHUH, 3aKOH IPSIMOJIMHEWHOTO paclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI IPETIOMJICHUS CBETA, ypaBHeHUEe DHHIITeHa i poTosddekTa,
3aKOH COXPAHEHMsI SHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHHUs: MaCCOBOT'0 YKca, MOCTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO pacnaja, Ipyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHHIIbI, 00JIaCTH)
PUMEHUMOCTH;

e OIpeAeNsATh HApPaBICHHE BEKTOPA MHIYKIIUM MAarHUTHOTO IOJIS TPOBOAHHKA C
TOKOM, CHJIbl AMIiepa u cuibl JlopeHna;

e CTPOUTH U OIUCHIBATh U300pakeHUE, CO3aBAEMOE TUIOCKUM 3€pKajIOM, TOHKOH
JIMH30M;

e BBINOJHATH SKCIIEPUMEHTBI [0 UCCIIEAOBAHUIO (PU3MUECKUX SBICHUH U ITPOLIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI: TPU 3TOM (POpPMYIHpOBAThH
npobaeMy/3aady U TUIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

e OCYIIECTBIIATH NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEIUYHH, IIPU 3TOM
BbIOHMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHMS U UCIIOJIb30BATh U3BECTHBIE METO/IbI
OLICHKH MOIPEHIHOCTEN U3MEPEHNN;

e HCCIIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCIOIb30BAaHUEM MPSAMBIX
U3MEPEHUI: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTaThI
MOJIyYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE TAOIHIl U IpadUKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

e coOuso/aTh mpaBuiia 6€30MacHOro Tpy/aa Npy MPOBEACHUH UCCIeI0BaHUIN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, y4eOHO-UCCIIe0BATENLCKOM U IPOEKTHOM NesATETbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ja0OPaTOPHOTO 00OPYIOBAHUS;

e pelaTh pacyeTHHIE 3aJ1a4H C SIBHO 331aHHON (PU3NYECKON MOAEIBIO, UCIIOIb3YS
¢bu3nyecKkue 3aKOHbI ¥ IPUHIIMIIBI, HA OCHOBE aHANIM3a yCIOBHS 3aJa4u BEIOUPATh
(bu3nUECKyI0 MO/IENb, BBIIEIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXOUMBIE JJIs €€ pelIeHMs], IPOBOJUTH PAacUeThl U OLIEHUBATh PEAIbHOCTD
MOJIy4EHHOT0 3HaYeHUs (PU3NYECKON BETMUHHBI,

e pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATDH JIOTHYECKH HETIPOTUBOPEUNBYIO
LIENIOYKY PACCyKIEHHUI ¢ ONOPOH HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

e HCIIONB30BATh MPU PEUICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALUU U MPEICTABICHUS



y4eOHOI U HAyYHO-TIOMYJIIPHON MH(POPMALIUH, TTOJyYCHHOHN U3 pa3InYHbIX
UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATh IOJIYy4aeMyt0 HH(POpMALHIO;

e OOBSACHATH MPUHLUIIBI ACHCTBHSI MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB,
pas3nyaTh yciaoBUsA MX O€30aCHOTO UCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HM,

e TPHUBOJUTH MPUMEPHI BKJIAZa POCCHICKHUX M 3apyOCKHBIX YUCHBIX-(PU3UKOB B
pa3sBUTHE HAYKHU, B 00BACHEHHE IIPOLIECCOB OKPY)KAIOLIET0 MUPA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHI;

e HCIOJB30BAaTh TEOPETUUECKHUE 3HAHUS 10 (PU3MKE B TOBCEHEBHOM KU3HU JUIS
obecrieyeHns 6€30MACHOCTH MPpH OOpAIICHUHU C TPHOOpAMH U TEXHHUECKUMHU
YCTPOMCTBAMH, JJIs1 COXPAHEHUS 370POBbsl M COOIIOIEHUSI HOPM HKOJIOTHUECKOTrO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

e paboTaTh B IpyIMIE C BHIITOJHEHUEM PA3INUHBIX COLIMATIBHBIX POJIEH, INIAHUPOBATh
paboTy rpynisbl, pallMOHAIILHO pacIpelesTh 00513aHHOCTH U TUIaHUPOBATH
JESATEIIBHOCTh B HECTAHIAPTHBIX CUTYaLUsAX, aJ€KBaTHO OLICHUBATh BKJIAJl KaXKI0r0
U3 YYACTHUKOB TPYIIIbI B PELICHUE PACCMATPUBAEMON ITPOOIIEMBI.

Conepxxanue y4eOHOro npeamera

10-it knace
Pa3nea 1. ®u3nka 1 MeTOABI HAYYHOI'O NO3HAHUS

®dusuka — Hayka o npupoze. Hayuneie MeTOAbI IO3HAHUSA OKpYXKarolero mupa. Pois
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUS IPUPOABL. DKCIIEPUMEHT B (DHU3HKE.

MOI[GJ'II/IpOBaHI/Ie CI)I/I3I/I‘-ICCKI/IX SIBIICHUH U MpoLeCCoOB. Hay‘lHLIC runote3bl. PHU3NYECKUe
3aKOHBI 1 TCOPHH. FpaHI/IHBI IPUMECHUMOCTHU (1)I/ISI/I‘~I€CKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBHA.

Ponb 1 MecTo pu3Hku B popMUPOBaHNUN COBPEMEHHONW HAyYHOU KapTUHBI MUpa, B
MIPAKTUYECKOU JEATEIBbHOCTH JIIOIEH.

JeMoHcTpaunmn

AHaJ'IOFOBBIe 158 HI/I(i)pOBI)Ie I/ISMepI/ITeJ'II)HI)Ie HpI/I60pBI, KOMHBI—OTepHBIe JTATYUKH.
Paznen 2. Mexanuka

Tema 1. KunemaTnka

Mexannueckoe 1BukeHre. OTHOCUTEIBbHOCTh MEXAaHUUYECKOT0 IBUKeHUA. CucTema oTcuera.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTEpUaIbHOM TOUKH, UX NMPOEKIMHU Ha OCH CUCTEMBI KoopauHaT. Cll0)KeHHE NIepeMELICHUI
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIUHEHHOE ABMKeHHE. [ paguku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHN MaTCPUAIbHOU TOUKH OT BPEMEHHU.



CBobOoaHOe najzieHne. Y CKoOpeHrne CBOOOHOTO TIaICHHUS.

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTtepualibHOM TOUKH IO OKPYKHOCTH C IOCTOSIHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHENHAsA CKOpoCThb. [leprnosa u yactora
oOpanienus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

Texunueckue YCTpOfICTBa " IPaKTHYECKOC MPUMEHECHUEC. CIINIOMETP, ABMXKCHUC CHAPAI0B,
LCIHBIC U pCMCHHBIC IICPCaAAYN.

JlemoHCTpanuu

e Mogeinb cucTemMbl OTCUETA, IUTIOCTPALUS KHHEMAaTHUECKUX XapaKTEPUCTUK
JIBYDKEHUS.

o IIpeoOpazoBaHue ABMKEHHH C HCIIOJIB30BAaHUEM MPOCTHIX MEXaHH3MOB.

o [lageHue Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

o Habmonenne aBmwkeHus Tena, OpOIMIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

o H3mepeHue yckopeHus: CBOOOAHOIO MMaJCHHUS.

o HanpapneHue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTopHbIe pabOThI

e 3yueHue HEPaBHOMEPHOT'O JIBUKEHUS C LIEJIBbIO ONPEEICHUSI MTHOBEHHON
CKOPOCTH.

e lccnenoBanue COOTHOLIEHUS! MEKIY ITYTSIMH, IPOWIEHHBIMU TEJIOM 32
NIOCJIE0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

e l3yueHue NBUKEHUS IIAPUKA B BA3KOH JKUIKOCTH.

e l3yueHue nBUKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JIlunamuka

[Tpunaiun otHocuTensHOCTH ['anunes. [lepsslii 3akoH HeroToHA. MIHEpLIMabHBIE CUCTEMBI
OTCHUeTA.

Macca tena. Cuna. [Ipunmun cynepno3uiuu cuil. Bropoit 3akon HerotoHa st
MarepuaibHOU Touku. Tpetuil 3akoH HproToHA [11s1 MaTepHabHBIX TOUEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenwne. Buasl TpeHust (mokosi, ckoyibxeHus, kauenusi). Cwia tpenus. Cyxoe tpenue. Cumna
TPEHUSI CKOJIBKEHUS U cuiia TpeHus mokos. Koaddunuent tpenuns. Cuaa conpoTUBICHUS
TIPU ABUKEHUU TeJla B )KUJIKOCTH WU Ta3e.

HOCTYHaTeJIbHOe 1 BpalllaTCIIbHOC ABHUIKCHUC a0COJIIOTHO TBCPAOro TCJa.

MoOMEHT CHJIBI OTHOCHTEIILHO OCH BpaliCHus. IIneyo cunbl. YcinoBus PaBHOBCCHA TBEPAOTO
TEI1a.



TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: ITONIINITHUKH, IBUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpaunun

o JSIBneHHE MHEpPUUU.

o (CpaBHEHME MacC B3aUMOJECHCTBYIOIINX TEI.

o Bropoii 3akoH HeroTOHA.

o MU3mepenue cu.

o Crnoxenue cui.

e 3aBHUCHMOCTb CUJIBI YIIPYTOCTH OT JIehOpMaLnu.

o HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIbEME U NTaJICHHUH.
o (CpaBHEHME CWII TPEHUS NTOKOS, KAUYEHUS U CKOJIbKECHUSI.

e YcnoBus paBHOBeCHUs TBEpJOro Tena. Bunibl paBHoBecHs.

YdeHu4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe PabOTHI
e 3yuenue nBukeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.
e HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B IPY)KUHE U
PE3UHOBOM 00pasiie, OT uxX JnehopMaIuu.
e HccnenoBanue yciioBHil paBHOBECHsI TBEPJIOTO TeJa, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akoHbI cOXpaHeHHs] B MEXaHUKe

Nmnynec MmaTepuanbHON TOUKH (Tea), CUCTEMbI MaTepUaIbHBIX TOUYEK. VIMITyNbe CHIbI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABH)KEHHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBL.

Kunernueckas sHeprust MarepuaabHOM ToukH. Teopema 00 U3MEHEHUN KUHETUYECKOM
JHEPTHUH.

[TorennmansHast sHeprus. IloTeHuManbHas F3HEPTUs ynpyro 1ehopMUPOBAHHOMN NPYKUHBI.
[ToTenunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTennuanbHbIe U HEMOTEHITMAIBHBIE CUJIBL. CBSI3b PAa0OTHI HEMMOTEHIIMATBLHBIX CHII C
W3MEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TE. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUH.

anyrI/Ie " HCYIIPYTHUC CTOJIKHOBCHHA.

TexHuueckue YCTPOﬁCTBa U MPAaKTUYICCKOC IMPUMCECHCHUEC: BOAOMCT, KOIICP, Hp}/')KI/IHHHﬁ
IMUCTOJICT, ABUXKCHUEC PAKET.

JlemoHCTpanuu
e 3aKOH COXPAaHEHHUS UMITYJIbCA.

e PeakTHBHOE NBMKEHUE.
o [Ilepexon MOTEeHUMANBHON YHEPTUN B KHHETUYECKYIO M 0OpaTHO.



Y4eHn4ecKkuil SKCIIEPUMEHT, TabopaTOpHbIE pabOThHI

e l3yuenue abCONFOTHO HEYIIPYTOTO yAapa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e HccnenoBanue CBs3M pabOTHI CHIIBI C H3MEHEHHUEM MEXaHMYECKON YHEPTHH Tela Ha
pUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaasi puznka 1 TepMOIMHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TeOPUH

OCHOBHBIE TOJI0KEHUI MOJICKYJIﬂpHO'KI/IHeTI/IquKOﬁ TCOPHH U UX OIIITHOC 000CHOBaHUE.
BbpoynoBckoe nemwxkenue. Auddysus. Xapakrep NBHKCHHUS U B3aUMOICHCTBUS YACTHIL
BelecTBa. Moieau CTpOEHUs ra30B, JKUIAKOCTENW U TBEP/BIX TNl U OObSICHEHHUE CBOMCTB
BEIIECTBA HA OCHOBE ATHX MoJielneil. Macca u pa3mepbl MoJieKyil. KoiruecTBo BelecTa.
[TocTostnHast ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU
UJCATLHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETHIeCKON YHEPTHH
TEIUIOBOTO ABMKeHHUA yacTull ra3a. [llkana remneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knanelipona. 3akon Jlanstona. M3ompoiieccsl B UieaabHOM rase ¢
MOCTOSIHHBIM KOJTMYECTBOM BelllecTBa. [ 'paduueckoe mpeicTaBieHne H30MpOLeCCOB:
n30TEpMa, U30X0pa, n306apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp.
JleMoHCTpanuu

e OmbITHI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoneKys
OPTraHUYECKUX COCTUHECHUM.

e OmnpITel 10 MU Y3UN KUAKOCTEH U Ta30B.

e Moaenb GpOYHOBCKOTO JBUKEHUS.

o Mogens onbita llTepHa.

e OmnbITHI, JOKA3BIBAIOIIUE CYIIIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOICUCTBHUS.

e Mogaenb, WLTIOCTpUpYIOLIAs TPUPOY JABIEHUS ra3a Ha CTEHKH COCY/a.

e OmnbITHI, WJUTIOCTPUPYIOIINE YPABHEHNUE COCTOSHUS UI€ATIbHOTO T'a3a, U30MPOIIECCHI.

YdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOoThI
o OrmpeneneHne Macchl BO3/1yXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEpeHUil o0bema
KOMHAaThI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.
e HccnenoBaHue 3aBUCUMOCTH MEXKIYy TapaMeTpaMH COCTOSIHUSI pa3pesKeHHOTO rasa.

Tema 2. OCHOBBI TEPMOAMHAMHUKH

TepmoauHamMuueckas cuctema. BHyTpeHHsIs S3HEprUus TEPMOIUHAMUYECKON CUCTEMBI U
crnocoObl ee n3MeHeHus. KonndecTBo TemoTsl U pabota. BHyTpeHHsIs sHEprus



OJHOAQTOMHOI'0 HCaJIbHOro ra3a. Buasl TCIUIonepeaavyu: TCrIonpoBOJHOCTb, KOHBCKI WA,
HU3Ty4YCHHUCE. YIIGJ'IBHaH TCINNIOEMKOCTD BCIIICCTBA. KommyecTBO TENIOTH IIpu TCIuIonIEepEaauc.

[Tonstue 06 aquabatnom npouecce. [lepBrlil 3akoH TepMoinHaMuku. [IprMeHenne nepBoro
3aKOHA TEPMOAMHAMHKHY K H30mporieccaM. [ padudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh NpoI1ieccoB B IPUPO/IE.

Tennosele MamuHebl. [IpuHnune! neficteus TemoBbix MamuH. [IpeoObpa3zoBanus sHepruu B
TeroBbIX MamuHax. Koaddunument nonesHoro peiicreus termoBoi Mamusbl. Lukn Kapao
U ero Ko3(QQUIHEHT MOJIE3HOr0 AeHCTBUSA. DKOJIOrH4ecKre NpoOIeMbl TEII0IHEPTreTHKH.

TexHuueckue YCTpOﬁCTBa " NPAKTUYCCKOC MPUMCHCHUC: IBUT'ATCJIb BHYTPECHHCTO CIrOpaHUs,
OBITOBOI XOJIOAUJIbHUK, KOHAUIIUOHED.

JlemoHcTpamuu

o l3MeHeHHWe BHYTpEHHEN SHEPruy Teja IIPU COBEPILIEHUH PabOThI: BbUIET IPOOKHU U3
OYTBUIKH IO JICHCTBUEM CXKATOTO BO3lyXa, HarpeBaHue d(upa B IATyHHOU TpyOKe
yTeM TpeHHUs (BUICOEMOHCTPALIHS).

e lI3MeHeHue BHYTpEHHEN SHEPTUU (TEMIIEpaTypbl) Teja IpH TeIIoNnepeaaye.

e OmbIT N0 a1Ma0aTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYILIHBIM OTHUBOM).

e Mogenu napoBoil TypOUHBIL, ABUTaTENs] BHYTPEHHETO CrOpPaHMsl, pEaKTUBHOTO
JIBUTATEIIS.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI

o lN3mepeHue yAeIbHON TEIII0OEMKOCTH.
Tema 3. ArperaTHble cocTosiHUA BemiecTBa. Ma3oBble nepexoabl
[Tapoo6pazoBanue u koHaeHcaus. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napoodpazoBaHusi. 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
Tsepnoe teno. Kpucramnnueckue u amopdHble Tesa. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucramumzanus. Y genbHas
TeroTa miasieHus. Cyonumarus.
YpaBHeHHE TEIIOBOTroO OaaHca.
TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHNE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MTOJIyYE€HUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.
JlemoHCTpanuu

o (CBOJiCTBa HACHIIIEHHBIX MAPOB.

o Kunenue npu noHWKEHHOM J1aBJIICHUH.
e CrocoObl U3MEpPEHUS BIAXKHOCTH.



o Habmonenne HarpeBaHus ¥ IJIaBJICHHUS KPUCTAJUIMYECKOTO BEIIECTBA.
e JleMOHCTpauusi KpUCTAJUIOB.

Y4eHn4YeCKn IKCIIEPUMEHT, Ja00paTOpHbIE pabOThI

e H3mepeHne OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.
Paznen 4. DaekrpoauHaMmnka
Tema 1. DnekTpocTaTnka

DnexTpu3anys Ten. JNeKTpudeckuil 3aps. J(Ba Buna anekrpudeckux 3apsaaos. [IpoBoanukwy,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

Bsaumopeiictaue 3apsiioB. 3akoH Kynona. TouedHbli 3JIEKTPUUECKUM 3apsil.
Onexrpuueckoe noie. HanpsbkeHHOCTH dekTprdeckoro nosst. [Ipunnun cynepnosunuu
QJICKTPHUYCCKUX noneu. Jimaun HAIMpPsS’KCHHOCTHU BJICKTPUUCCKOT'O ITOJIA.

Pabota cui anexkrpocrarndeckoro nois. Ilorennuan. PasHocts norenuanos. [IpoBogauku
U IUJIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{uasiekTpuyeckas IpOHUIIAEMOCTb.

OnexkTpoeMKocTh. KoHeHcaTop. DIeKTpOeMKOCTh IIJIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsHKEHHOT0 KOHJIEHCATOopa.

TexHnueckue ycTpoucTBa U IMPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL, JIIEKTPOMETD,
UIEKTPOCTATUYECKAS 3aLIUTa, 3a3€MIIEHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMPOBAIbHBIH
anmnapar, CTpyWHBINA IIPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO M MPUHUMII AEUCTBUS AIEKTPOMETPA.

o BzanMopelicTBHE HARIEKTPU30BAaHHBIX TEIL.

e DIEKTPUUYECKOE T0JIC 3apSKEHHBIX TEll.

o IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM IIOJIE.

e DJEKTpOCTaTHUYECKas 3alUTA.

o JIMPNEKTPUKH B DJIEKTPOCTATUUECKOM IOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOLIA/AM MIJIaCTHH,
paccTosTHUA MEXY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI
o M3mepeHue dIEeKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTostHHBIN 1eKTPUYECKHi TOK. Tokn B pasjM4HbIX cpegax

DNEeKTPpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS SJIEKTPUUECKOr0 TOKA. ICTOUHUKHU TOKa.
Cuta Toka. ITocTOSAHHBIN TOK.

Hanpspkenne. 3akon Oma 1 ydacTka LETH.



DJIEeKTPUYECKOe CONPOTUBIICHHE. Y IeIbHOE COMPOTHUBIICHUE BellecTBa. [lociaenoBaTenbHoe,
napajielIbHOe, CMEIIAHHOE COCTMHCHUE TIPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH JIkoyns—JIeHna. MOIHOCTh AIEKTPUIECKOTO TOKa.

DNEeKTPOABUKYIIASL CHJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OMa Jyist
MOJTHOU (3aMKHYTOM) AJIEKTpUIecKOoi enu. KopoTkoe 3ambikaHue.

DNeKTpOHHAs IPOBOIMMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBJICHUSI METAJIIOB
oT Temreparypbl. CBepXIpPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TomynpoBosHuku. CoOCTBEHHAs M IpUMECHast IPOBOAUMOCTh HOIYIPOBOJHUKOB. CBOICTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTPUUYECKHUI TOK B paCTBOpaxX U paciuiaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHIECKAS
JIUCCOLUAIUS. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITEIBHBIN pa3psa. MoaHus.
ITmazma.

TexHnuyeckue ycTpoicTBa U IPAaKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKHU TOKA, 3JIEKTPOHATrpeBaTeNIbHbIE IPUOOPHI, SJIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBIH O], TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN MO/, FaJIbBaHUKA.

JlemoHCTpanuu

W3mepenue cuibpl TOKa U HAIIPSKEHHUS.

e 3aBHCHMOCTb CONPOTUBJICHUS LMINHAPUUYECKUX POBOJIHUKOB OT JUIMHBI, MJIOIAAH
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

o (CMemaHHO€ COeMHEHHE TPOBOJHUKOB.

o IIpsAMoe usmepeHune aeKTpoaABHKYILEN crilbl. KOpoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

e 3aBHCHMOCTb COIIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBHI.

e IIpoBOIMMOCTD 3JEKTPOIHUTOB.

e HckpoBoi pa3psi ¥ IPOBOJUMOCTE BO3yXa.

e  OIHOCTOPOHHSS MPOBOAUMOCTH AUOAA.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE PadOThHI
o l3ydeHune CMEMIAaHHOTO COCNMHEHUS PE3UCTOPOB.
o M3mepeHue dIeKTpOABIKYIIEN CUIIBI ICTOYHHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBIICHUS.

. Ha6J'IIO,Z[CHI/IC QJICKTPOJIN3A.

MesknpeamMeTHble CBSI3H



Nzydenue kypca pusuku 6a30Boro ypoBHs B 10-M Ki1acce OCYIIECTBISETCS C YIETOM
COJIePIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeaAMeTHbIE MTOHATHUS, CBSI3aHHBIE C U3YUEHUEM METOJI0B HAy4YHOT'O MTO3HAHUS: SIBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NYecKas BEIMUYMHA, 3aKOH, TCOPHs, HAOJIIOICHHE,
SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Martemaruka: petieHre CucTeMbl ypaBHEHUH, JInHeHHas GyHKIMs, napabona, runepooia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIUHA HA OCH KOOPJUHAT,
CJI0)KEHHUE BEKTOPOB.

buonorus: MmexaHu4eckoe ABMKCHUE B )KUBOU MpHUpoIe, THPPy3Hsi, 0CMOC, TETIIO0OMEH
KMBBIX OPIaHU3MOB (BU/IbI TEILJIONEPEayuH, TEINIOBOE PABHOBECHE), HIEKTPUUECKUE SIBIICHUS
B JKUBOU IIPUPOJIE.

Xumus: JUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHUEC aTOMOB 1 MOJICKYJI, MOJIb BEIICCTBA,
MOJISIpHas Macca, TCIIJIOBBIC CBOMCTBa TBEPAbIX TCII, )KPII[KOCTGIZ M Ira30B, SJICKTPUUCCKUC
CBOICTBaA MCTAJJIOB, QJICKTPOJIUTUYCCKAA AUCCOLMAlWA, IraJIbBAHHUKA.

I'eorpacdus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

TexHonorus: npeodpa3zoBaHue IBUKEHUN C HCIOIb30BAHNEM MEXaHU3MOB, YUeT TPEHHUS B
TEXHUKE, MOAINITHUKHA, UCITOJIB30BAHHUE 3aKOHA COXPAaHCHUS UMITYJIbCA B TCXHUKE (paKeTa,
BOJIOMET U JIp.), IBUTATENIb BHYTPEHHET0 CropaHus, aposas TypOuHa, ObITOBOM
XOJIOAUJIbHHUK, KOHAUITUOHCP, TCXHOJIOI'UH NMOJTYUCHUS COBPEMCHHBIX MAaTCPpHUAJIOB, B TOM
YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a36MIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBII PUHTED, dJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
3JIEKTPOOCBETUTENbHBIE PUOOPBI, FaJIbBAaHHKA.

11-i1 ki1ace

Paznen 4. DaekrpoanHaMuka

Tema 3. MarautHoe moJie. JJeKTPOMATHUTHAS UHIYKIHUS

[ToctossHHBIE MAarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX MArHUTOB. MaruutHoe noje. Bektop
MAarHUTHOM MHAYKUMU. [[puHINN Cynepro3uuy MarHUTHBIX MOJIEW. JIMHUY MarHUTHOU
MHAYKIMU. KapTuHa TuHW MarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.
MaruuTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa TuHUN MHAYKIUA MAarHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA ¥ 3aMKHYTOI'O KOJIBLEBOI0 TPOBOAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmonencTere NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, ee MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee Moysb U HanpasieHUE. [[BukeHNe 3apsyKEHHONW 9acTULIBI B OJHOPOIHOM
MarHuTHoM noJie. Pa6ora cumel Jlopenia.



SIBneHue IEeKTPOMAarHUTHOM UHAYKIUU. [I0TOK BEKTOpa MATHUTHOM MHIYKIUU.
ONEeKTPOABMKYIAsL CUJIa MUHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu @apanes.

BI/IXpeBOG OJICKTPHUYICCKOC IIO0JIE. SHeKTpOI[BI/I)KYH_IaH CuJia MHAYKIIMHU B IIPOBOAHHKE,
ABMIKYIIEMCS TOCTYIIATCIIBHO B OAHOPOJHOM MAaroiMuTHOM ITOJIC.

[IpaBuio Jlenua.

NuaykTuBHOCTE. SIBIEHNE CAaMOMHAYKIUU. DIEKTPOABIDKYILAS CUla CAMOMHIYKIIUH.
DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texuudeckue yCTpOfICTBa 1 NPaKTUHYICCKOC MPUMCHCHUC: ITIOCTOAHHBIC MAarHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN DJICMCHTAPHBIX YaCTUL, MHAYKITUOHHAA
I1€Yb.

JlemoHCTpanuu

e OmnsIT OpcTena.

e  OTKJIOHEHUE 3JEKTPOHHOTrO ITy4YKa MAarHUTHBIM I1OJIEM.

o JIMHUW MHAYKINU MarHUTHOTO MOJIA.

o B3saumoaeiicTBue AByX IPOBOJHHUKOB C TOKOM.

e Cuna Amnepa.

o JleiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

o SIBneHME 2IEKTPOMAarHUTHON UHIYKLMH.

o IIpaBuno Jlenna.

e 3aBHCHMOCTb JJIEKTPOABMKYIIEH CUIIBI MHAYKIIMA OT CKOPOCTU U3MEHEHUS
MarHuTHOTO TIOTOKA.

o SIBneHME caMOMHAYKLUU.

VYdeHuueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOoThI

e lI3yueHue MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

e HccnenoBanue AecTBUSI TOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

e lccnenoBanue siBIEHUS 3JEKTPOMAarHUTHON MHAYKLIUU.
Paspnen 5. KoJsieGanus U BOJIHBI
Tema 1. MexannuyecKkue M 3J1eKTPOMArHUTHBIE KOJ1e0aHus
KonebarenbHas cucrema. CBOOOHbIE MEXaHUYECKHE KosleOaHus. ['apMoHndeckue
kosneOanus. [lepuon, yacrora, ammnrynaa u ¢aza konedanuil. [Ipy>KMHHBIN MasSTHUK.
MaremaTHueckuii MassTHUK. Y paBHEHUE rapMOHMUYECKUX Kosiebanui. [IpeBpalenue sHepruu

[IPY TAPMOHUYECKHUX KOJIEOaHUSX.

Konebartenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHbIE KOJeOaHus B UACaIbHOM
Kos1e0aTeIbHOM KOHTYpe. AHAIOTHS MEX1Y MEXaHUYECKHUMHU U 3JICKTPOMAarHUTHBIMU



kosneOanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B U1€ATIbHOM
KoJ1e0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BolHy X /IeHHbBIE MEXaHUUYECKUE KOIeOaHuUs.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€OaHusl.

[Tepemennsbiii Tok. CHHYCOUJATBHBIN TEPEMEHHBIN TOK. MOITHOCTH EPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUYCHNE CUJIbl TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IponszBoacTBo, nepeaaya u NOTPeOICHUE ITCKTPUIECKON SHEPTHH.
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE AIEKTPOIHEpruu. KynpTypa ucrnoab30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, IMHUU MIEKTPOIEepeaayn.

JlemoHCTpanuu

e lccnenoBanue napaMeTpoB KojaedaTeabHOW CUCTEMBI (IPY>KUHHBIN UITH
MaTeMaTUYECKUN MasiTHUK).

o HaOmroneHue 3aTyXxarmmux KoJIeOaHmii.

e lccnenoBaHue CBOMCTB BBIHYKIECHHBIX KOJICOAHHIA.

e Habmronenue pe3oHanca.

o CB0OOJHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSI.

e  OcumorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS] OT BPEMEHH) 1St
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

e Pe3oHaHC NpH MOCIEeI0BaTENbHOM COEIMHEHNN PE3UCTOPA, KAaTYILIKH

MHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TUHUY 3JEKTPOIepeIadH.

VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOoThI

o lccnenoBaHue 3aBUCUMOCTH MEPUOJIAa MAIIbIX KOJeOaHUM rpy3a Ha HUTH OT JJMHBI
HUTH U MacChl rpysa.

o HccnenoBanue nepeMeHHOr0 TOKa B IIEMH U3 MOCIIEI0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. MexaHn4yecKkue M 3J1eKTPOMArHUTHBIE BOJIHBI

MexaHnuecKkne BOJIHBI, ycloBus pacnpocTpanenus. Ilepuoa. CkopocTs pacipocTpaHEHUS U
JuiiHa BouiHbl. [lonepeunsie 1 npoionbHbIe BOJIHBL MHTepdepenuus u qudpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHHUs SJIEKTPOMarHUTHBIX BOJIH. B3anMHas
opueHTanus Bektopos E, B, V B anexkrpoMarautHoit BosiHe. CBOICTBA 37€KTPOMarHUTHBIX
BOJIH: OTpaKCHHE, MPEIIOMIICHHE, TOJIsIpu3aus, nudpakuus, uartepdepenuus. CKopocTh
3JE€KTPOMArHUTHBIX BOJIH.



[Ikana 351eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHRIX BOJH B TEXHUKE U OBITY.
[IpuHIMIIBL paIUOCBA3Y U TEJIEBUACHUS. Pagronokanus.
DNEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEJIbI.

TexHr4ecKue ycTpoMCTBa U IPAKTUUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIBTPa3BYKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE, Pajiap, paIuONPUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBY-meus.

JeMoHcTpauuun

e OO6pazoBanue U pacHpOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJILHBIX BOJIH.

o KoeOmromeecs TeJI0 Kak KICTOYHUK 3BYKa.

. Ha6J'IIO[[€HI/Ie OTpaXXCHUA U NPCIIOMIICHHUA MEXaHNYCCKUX BOJIH.

o HaGmonenue unatepdepeHiyu u TuppaKkiui MEXaHHUECKUX BOJIH.

e 3BYKOBOI pe30oHaHC.

o HaGmoneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOH U 4YaCTOTOM
KoJicOaHuH.

e HccnenoBanue CBOMCTB JIGKTPOMArHUTHBIX BOJIH: OTPAXKCHHE, MPEIIOMIICHHE,
noJsipu3anus, Tuppakuus, HHTepdepeHIus.

Tema 3. OnTukKa

I'eomerpuueckas ontuka. [IpsamonuHeliHOE pacpoCTpaHEHUE CBETa B OJTHOPOIHOM Cpelie.
JIyu cBeta. To4yeuHbI HICTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHbI OTpaykeHus cBeta. [locTpoenne n3o0pakeHui B IIOCKOM
3epKaie.

IIpenomienue cBera. 3aKOHbI IPENOMIICHHS CBeTa. AOGCONIIOTHBIN MOKa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPaKEHMS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparoiue u paccenBaromiye JUH3bL. ToHKas MuH3a. DOKYCHOE PacCTOSHUE M ONTHYECKAs
cuia TOHKoOM nuH3bL. [locTpoeHne n300pakeHnii B COOMPAIOIINX U PACCEUBAIOIINX JTHMH3aX.
dopmyJia TOHKOM JUH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS HAOIIIOICHUS
MaKCHUMyMOB 1 MUHUMYMOB B HUHTEPPEPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakius ceera. AudpakironHas peuieTka. Y cJoBHe HaOl0IeHUs TTIaBHBIX MAaKCHMYMOB
IIPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEUIETKY.

ITonspusanus ceera.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JIyTa, (oToanmnapar,
IIPOEKIMOHHBIN annapar, MUKpOCKOII, TEIECKOII, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAsS
pelieTka, oJsIpou.

JlemoHCTpanuu

o [IpsmonuHeliHOE pacpOoCTpaHEHUE, OTPAKEHUE U TIPEIIOMIICHUE CBETA.
OnTuueckue mpuoOOpHI.

o [losHoe BHyTpeHHEE OTpaxkeHne. MoJienb CBETOBO/IA.

o MHccnenoBanue cBOMCTB M300pakeHUH B JTMH3AX.

e Mopuenu MUKPOCKOTIA, TEIECKOIIA.

o HaOmronenue nHTEpPEPEHIINU CBETA.

o HabOmonenue nudpaknuu cBera.

e Habmronenue qucnepcuu CBeTa.

o [losyueHue crekTpa ¢ MOMOIIBIO TPU3MBI.

o [lomyueHne cexTpa ¢ MOMOIIBIO JUPPAKINOHHONW PEIIETKH.

o HaGmoaeHue nossipu3aniu CBeTa.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

o M3mepeHue nokazaresns NpeoMIICHUs CTEKJIA.

e HccnenoBanue CBOMCTB M300pakKeHUN B JIMH3AX.

e Habmronenue qucnepcuu cBeTa.
Pa3jnen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHUTEILHOCTH
['panHuIBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [IocTynarsl crienuaibHONM TEOpUU
OTHOCHUTEIIbHOCTU: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe€, PUHLIUII
OTHOCHUTEIILHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.
Paszpnen 7. KBanToBas pusuka

Tema 1. Di1eMeHTHI KBAHTOBOH ONTHKH

®oronsl. opmyina [1nanka cBs3u sHEpruu GOTOHA C €ro YaCTOTOW. DHEPTUs U UMITYJIIbC
¢doroHna.

OtkpsiTue u uccienoBanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl poTorddeKTa.
VYpaBuenue Diinmreitna i poroaddexra. «KpacHas rpanuna» hororddexra.

JNasnenue ceera. OnbitTel I1.H. JIeOenena.

XUMHNYECKOE NENCTBUE CBETA.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: (POoTorIeMeHT, (OTOIaTIHK,
COJIHEYHas Oatapes, CBETOAUO.

JeMoHcTpaunun

e ®oTo3(ddekT Ha yCTAaHOBKE ¢ IUHKOBOU IIIACTHHOM.

e HccnenoBanue 3akoHOB BHemHero Gororddexra.

o Caeronuon.

e Comnneynas 6arapes.
Tema 2. CTpoeHue aToma
Monens atoma Tomcona. OnbiTel Pezepdopaa o paccesauro o -yactuil. [lnanerapuas
Mmozenb atoma. [locrynatsl bopa. zny4yenue u norsomienrne ¢OTOHOB MPH MEPEXOJIE aTOMa
C OJIHOTO YPOBHS 3HEPruu Ha Apyroil. Buael ciektpoB. CrieKTp ypoBHEN SHEPTUH aTOMa
BOJOPOJA.
Bonnogsie cBoiicTBa yactull. Bonnbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOH Ayaau3M.

CroHTa"HHoe U BBIHYXXICHHOC U3JIYUCHUC.

Texnnveckue ycTpoiicTBa U MPaKTHYECKOE IPUMEHEHHE: CIIEKTPaIbHBIN aHAIN3
(ciekTpockoI), 1a3ep, KBAaHTOBBIM KOMITBIOTED.

JeMoHCTpanuu
e Mopnens onbita Pezepdopna.
o Omnpenenenue AIUHBI BOJIHBI JIa3epa.
o HaOmntonenne TuHENYaThIX CIEKTPOB U3TyYSHHUS.
o Jlazep.
Y4eHnuecKkuil HIKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI
o HalOmntonenue nuHeyaToro crekTpa.
Tema 3. ATomMHOeE sIAPO
OKCIEPUMEHTHI, TOKA3bIBAOIINE CII0KHOCTh CTPOEHUs sAapa. OTKPBITHE PaMOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeneneHnto coctaBa paanoakTUBHOTO u3nydeHus. CBoiicTBa

anb(ba-, 6eTa-, ramMmma-us3JIydCcHUs. Bansane PAaAOAKTUBHOCTH HA KUBBIC OPraHU3MBI.

OTtkpsiTHE IpOTOHA U HeWTpoHa. HykionHast mozens siapa ['eitsen6epra—Banenko. 3apsin
anpa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacna. ['lamma-uznydyenue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macch sapa.

Snepusle peakuuu. JleneHre U CUHTES SIED.



Snepusiii peakrop. TepmosiaepHsiii cunTes3. [Ipo0ieMbl U TEPCIEKTUBHI SIEPHOM
JHEPreTUKU. JKOJIOTHYECKUE ACTIEKTBI AICPHON SHEPIEeTUKH.

OnemeHTapHbIe YacTULBl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOACHHUS U PETUCTPAIIUH SIEMEHTAPHBIX YacTHII.
@dynnameHTaIbHBIE B3aUMOAeHCTBUS. EqHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHu4yeckue yCTpOHCTBA U MPAKTUIECKOE TPUMEHEHHE: JJO3UMETP, Kamepa Bunbcona,
SIIEPHBIN peakTop, aToOMHas 6oMoa.

JlemoHCTpanuu

o CUeTYNK MOHMU3UPYIOIIMX YACTHII.
YdeHn4ecKuil IKCIIEPUMEHT, TabopaTopHbIe pabOTHI

e HccnenoBanue TpekoB dacTuil (110 roToBeIM oTorpadusim).
Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH
Oransl pa3BUTUA acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.
Bun 3Be3anOro HebGa. Co3Be3nus, SpKue 3BE31bl, IUTAHETHI, KX BUIUMOE JIBIKEHHE.
ConneuHas cucrema.
Connue. Conneuynasi akTuBHOCTh. McTounnk sneprun CosHiia u 38e34. 3BE3/bl, UX
OCHOBHBIE XapaKTEePUCTHKH. [larpaMmma «CreKTpallbHbINA KJIacC — CBETUMOCTbY. 3BE3/bl
TJIABHOW TIOCIIEIOBATEIBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTBY JUIS 3BE3/1 TJIAaBHOU
MocJeI0BaTeIbHOCTH. BHYTpeHHee cTpoeHne 3Be31. COBpeMEHHBIE TTPECTABICHUS O

MPOUCXOKIACHUHN U 5BOJIFOITUU COJ'IHI_[a " 3BC3/I. OTaIbl JKU3HU 3BC31.

Mnineunsiii [1yTs — Hama [Manaktuka. [lonoxenue u auxenue Connna B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u KkBazapbl. YepHbIE ObIPHI B SIAPAX FaJaKTHK.

Bcenennas. Pacumupenue Beenennoit. 3akon Xa66:ma. PazOeranue ranaktuk. Teopust
Bosnbmioro B3psiBa. PennkToBoe usnyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepemennsie mpob6ieMbl aCTpOHOMUH.

Yyennueckue HaOIIOIACHUS

Ha6JIIO,Z[€HI/ISI HCBOOPY’KCHHLIM I'J1Ia30M € UCIIOJIB30BAHUCM KOMIIBFOTCPHBIX HpI/IJIO)KGHI/Iﬁ JJIS

OIIpeJIeJIEHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nosymapus 1 sipkue 3Be3/bl.



Habmonenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.
O0o0maroniee NoBTOpPEeHUE

Ponb ¢usuky 1 acTpOHOMUYN B SKOHOMHUYECKOHN, TEXHOJOTHYECKOMN, COIIMAIbHON U ATHYECKOM
cdepax AeaTeTbHOCTH YeIIOBEKa, POJIb U MECTO (DU3HKHU M ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MHPA, POJIb (U3UIECKON TEOPUH B (HOPMHUPOBAHKUH MPEICTABICHUHN O
(bu3MUECKOl KapTUHE MUPA, MECTO PU3MUYECKON KApTUHBI MUpPa B O0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MMPEACTABICHUIN O MPUPO/IE.

MesknpeamMeTHble CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11-M kitacce oCyIIeCTBISETCS C yUeTOM
COJIEPKATENIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMU MaT€MaTUKH, OMOJIOTHMH, XUMHH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHSATHUS, CBSI3aHHBIE C U3YUEHUEM METOJI0B HAyYHOTO MTO3HAHUSI: SIBJICHUE,
Hay4yHbIN (akT, runoresa, puznyeckas BeIHMurnHa, 3aKOH, TeOpus, HabIoIeHHe,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPEHHE.

MaremMaTHKa: peleHle CUCTEMbl YPaBHEHHA, TPUTOHOMETPUIECKHE QYHKIIUU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U UX
MIPOEKIIMU Ha OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB, IIPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH,
MIPU3HAKH 10100 TPEYTOJIbHUKOB, ONpeAeTIeHHUE TUIONIAAN TUIOCKUX GUTyp U oObema Tedl.

buonorns: OJICKTPHUYCCKUC SABJICHUA B KHBOM mnpupone, KoJieOaTeIIbHEIC JBHXCHUS B JKUBOH
IIpUpoacC, ONITUUCCKHUE ABJICHUA B JKUBOH npupone, HCﬁCTBHe paaranuu Ha KUBBIC

OpraHu3MBbl.

XHMHMS: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAst CTPYKTYpa TBEPABIX TEI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

I'eorpacdus: MarHUTHBIE MTOTIOCA 3€MIIH, 3a7I€)KH MAarHUTHBIX Py, POTOCheMKa 3eMHOMN
MTOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

TexHOIoruA: JINHUU 3IEKTPOIIEpeayt, TEHEPATOP IEPEMEHHOTO TOKA, JJIEKTPOABUTATENb,
MHIYKIIMOHHAs TIeYb, pajap, paIuoNpueMHUK, TeIEBU30D, aHTeHHa, TeaedoH, CBU-nieus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.

TemaTnuyeckoe NJIaHUPOBaHUE

10-i1 ki1ace

HaumenoBanu | KoanuecTBo 4acoB

Ne

L/ |€Pasnenosn DJIeKTpPOHHbBIe (M (POBHIE)
TeM Beer | KourpoubHbl | IIpakTHYECKH | ogpa3zoBaTelbHbIE pecypehl

" NPOrpaMMblI 0 e padoTnl € padoTsl




Pazgea 1.OU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

dusznka u bu6nuorexa ®I'NC «Mos
1.1 |MeTomst 5 mkosa» — lesson.academy-
"™ | Hay4HOTO content.myschool.edu.ru/03/1
TMO3HAHUS 0
Hroro mo pazaeny 2
Pa3znen 2.MEXAHUKA
Pocculickas 351eKTpOHHAs
2.1 | Kunemaruka 5 IIKOJIa —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7
3aKOHBI
2.3 | coxpaHeHHUs B 6
MEXaHUKe
Utoro no pazneny 18

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

3.2

OCHOBBI
TEPMOIMHAMUK
u

10

3.3

ArperatHble
COCTOSIHUS
BEILIECTBA.
da3oBbIE
IIEePEX OBl

Hroro no pazneny

24

Paszpen 4.9JIEKTPOJAUMHAMUKA

41 DIIEeKTPOCTaTUK 10
a
[TocTosHHBII
ANIEKTPUYECKHUI
4.2 | tok. Toku B 12
pa3IMYHBIX
cpenax
Hroro mo pazaeny 22
IToBTOpEHME 2
OBIIEE 68




KOJIMYECTBO

YACOB 10
[TPOI'PAMME
11-i kace
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne | HammenoBanmue (uadpoBbIE)
n/ |pasienoB U TeM |Beer | Konrpoawsnbi | [IpakTuueck 06pazoBaTebHbIE
| MpOrpamMmmbl 0 e paboThI ue paboThl | pecypebl
Pazpen 1.2JIEKTPOAUHAMUKA
MArHITHOE HOe bu6nunoreka ®I'UC «Mos
1.1 | Bnerer OMaFHI/ITH' 11 1 3 mKoja» — lesson.academy-
' p content.myschool.edu.ru/03/
ast MHYKIUS 11
Utoro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
MexaHnueckue u Pocculickas 351eKTpOHHas
2.1 | peKTpOMarHuTH 9 1 IIKOJIA —
bIe KOJICOaHUs resh.edu.ru/subject/28/11/
Mexanuueckue u
2.2 | BNeKTPOMarHuTH ) 1
bI€ BOJIHBI
2.3 | Ontuka 10 3
Hroro no pazneny 24

Paznea 3.0CHOBBI C

NEIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTHA

OCHOBEI
CIIelIaIbHON
3.1 | e 4 1
Teopuu
OTHOCUTCJIBHOCTHU
Hroro mo pazaeny 4

Pa3znea 4 KBAHTOBASA ®U3UKA

JIEMEHTHI
4.1 | kBaHTOBOM 6
OIITUKHU
4.2 | Ctpoenue aroma 4
4.3 | AToMHOE SApO 5
Hroro no pa3zneny 15




Pazgea S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIEMEHTHI

5.1 | actpoHOMUM U 7 1
acTpou3uku

Hroro no pazaeny 7

Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O0o0maroree 4
MOBTOPCHHE
Uroro no pazueny 4
[ToBTOpEeHUE 3
OBUIEE
KOJIMYECTBO
YACOB I1O 68 4 !
I[MTPOT'PAMME
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