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AHHOmayusa K paboueit npozpamme
yueOHoro npeaMera «Ouzuka

PaGouass mporpamma yuyeOHOoro mnpeamera «®Puszukay o00sg3aTETHLHON
npeaMeTHON o0macT «ECTeCTBEHHO - Hay4yHBbIE TMPEAMETh» pa3paboTaHa B
cootBeTcTBUU ¢ MyHKTOM 18.2. ®I'OC COO u peanuzyercs 2 rona ¢ 10 mo 11kiacc.
Pabouas nporpamma paspaboTraHa rpynmnoi y4uTeneil B COOTBETCTBUU C
«Ilomoxennem o0 pabouux mporpamMmax» U ONpeAesieT OpraHUu3aIUIo
oOpazoBatenbHON nearenbHocTH yuutenss B MBOY COII Ne2 r. bpsiHcka 1o
yueOHOMY mnpenmetry «®duszuka». Pabodas mnporpamma ydeOHOro mpeaMera
«Duzukanspugercsa yactbio OOIT OO0 onpenenstoniei:

- CofZIepIKaHUeE;

-IUIAHUPYEMbIE  pe3yJbTaThl  (JIUYHOCTHBIE,  METalpeAMETHbIE U
pEeIMETHEHIC);

- TEeMaTHYECKOe TUIAHUPOBAHUE C YUeTOM pabodeil mporpaMMbl BOCIIUTAHUS
1 BO3MOXXHOCTBIO Hctionb3oBanus DOP/LIOP.

PaGouas mporpamma oOCyXJeHa W TpPHUHATA PEIICHUEM METOIUYECKOTrO
oOBeMHEHUsI M  COrJlacOBaHa 3aMECTUTENEM JHUpeKTopa Mo  ydeOHo-
BocrniutarenbHol padote MBOY COIL Ne2 r. bpsincka
Hata: 30.08.2023



IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YpOBHE CPETHETO OO0IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeNIbHOM ITporpaMMmel, ipeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM denepaibHON
paboueii mporpaMMbl BOCIIMTAHHS M KOHLIENIMH NpenoiaBanus yaeOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatoutuxcsi 10-11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3ynpTaTaM OOyueHUus, a TaKK€ YYUThIBA€T HEOOXOJMMOCTb pealn3alliid MEXIPEIMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yNbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METANIPEIMETHBIE, TpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee OOIIMX 3aKOHAX MPUPOJIBI, BRICTYIAs B KAYECTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH, U3y4aeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MAaTepHAIOB C
3aJlaHHBIMU CBOICTBamMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpoOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (pu3uku 11 ypoBHA cpeAHero oOiiero o0pa3oBaHus MOJOXKEH P UAeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AesoB (DU3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (Gpu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHHME MPEICTABICHUH O CTPYKType MOCTPOSHUS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IESITETFHOCTHBIN MOJIX0 B Kypce (H3UKU pealln3yeTcs MPEkIe BCETO 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOpPhIE B TIporpaMme Mo (Qu3nke OObEeIWHEHBI B OOIIMI CIIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH IIaHMPOBaHMS U OCHaIleHHs kaOuHeTa pusuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE TIPUMEHSTh H3y4eHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeria Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. HJ’IH KauCCTBCHHBIX 3aJa4 IMPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecreueHno yaeOHOTro mpoiiecca 0a30BbIl ypOBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAY4YHOIo LUKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxonuMmoe j1abopaTopHoe OOOpPYIOBAaHUE JUIsl BHINOJHEHHUS YKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpanmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00eCreuyrBaeT MOCTAHOBKY MEPEUUCIICHHBIX B MPOrpaMMme IO
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaboparopHoe oOopynoBaHUE ISl YYCHHUECKUX IMPAKTUYECKHX padboT Gopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX TaOOpaTOPHi.
OCHOBHBIMH TENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAaydHOM MeETOJe TMO3HaHUS U (HOpMHpPOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



(dhopMupOBaHKE YMEHUI OOBSICHATD SBICHUS C UCTIOIB30BAaHUEM (PU3NUCCKUX 3SHAHUN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTiokeHne 3TUX Lenel oOecreyrBaeTcss PEelIeHHeM CIEAYIOIUX 3a/Jad B Ipolecce
M3YYeHHUS Kypca (pU3MKK HA YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs:

MPUOOpETEHNE CUCTEMBI 3HAHHUKA 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYISPHYIO (PU3UKY, FICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

dbopMHupOBaHHE YMEHUW TIPUMEHSATH TCOPCTHUYCCKUE 3HAHUS JUII OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHME CIIOCOOOB pEIIeHUs] PA3THYHBIX 3a/lad C SIBHO 3aJaHHON (QHU3NYECKOU
MOJENBI0, 33/1a4, I0JIPa3yMEBAOIINX CAMOCTOSTENbHOE CO3JaHNe PU3NIECKON MOIETH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHWe (U3MYECKHUX OCHOB M TMPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEyY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEILHOTO TUIAHHPOBAHUS U TPOBEACHUS (PU3NUECKUX
OKCIIEPUMEHTOB, aHaIW3a W  HMHTEPIpETaluu  HUHPOpPMALMU,  OMpeaeTIeHUs
JIOCTOBEPHOCTH TIOJIYUEHHOTO pe3yiIbTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JelaeT BBIOOp IMpOBEACHUs JabOpaTOpHBIX padoT |
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPHUH B MPOLIECCE NTO3HAHUS NPUPOIbl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp m mecto (us3uku B (OPMHPOBAHMU COBPEMEHHON HAyYHON KapTUHBI MHUpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrwkeHue MaTepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckne ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIUJIOMETD, IBUKEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE NTepEJayuH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKY ITYTSIMU, IPOHIEHHBIMH TEJIOM 32 MOCJIEA0BATEIbHbIE
paBHbIE MPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JABMKEHUM C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tskectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoOTUBICHHS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y citoBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJd, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprus maTepuanbHOW Toukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBID ABYX OJIMHAKOBBIX HUTSHBIX



MasiTHUKOB.
HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruM Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE 000CHOBaHHUE.
Bpoynosckoe nBmwxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUECKONH TEOpPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABMKEHUS yacTul rasa. [llkama remnepatyp KenbBuHa. ['a30Bbie 3aKOHBL. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporiecchl B UCaIbHOM Ta3e ¢ MOCTOSTHHBIM
KOJIM4eCcTBOM BemiecTBa. ['paduueckoe mnpeacraBieHHE H3OMPOIECCOB: H30TEpMa, H30XOPa,
n3o0bapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Gotorpaduu  MOJIEKYIT
OPraHNYeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3AUMOICHCTBHSL.

Mogenb, HWUTFOCTPUPYIOLIAask IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoJiMuecTBO TEIIOTHI MPH TEIUIONepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTr0O 3aKOHA TEPMOJIUHAMHKY K M3ompolieccam. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh Mpo1eccoB B MPUPOJIE.

Tennossie MammHbl. [TpuHiune! neiictBus TemnoBbix MamuH. [Ipeobpa3zoBaHus SHEPruu B
TeIuIoBbIX MamnHax. KoagduuuenT nonezxHoro aeictus TemioBoit Mamuusl. Lukn Kapao u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

TexHudeckne ycTpolcTBa W IPAKTUYECKOE IPUMEHEHME: JABUTATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpeHHEH HSHEpPruM Tejla IPH COBEPUICHWH paldOThI: BBUIET MPOOKH U3



OYTBUIKM TIOJ] AEHCTBUEM C)KATOT0 BO3/IyXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe MyTéM TpeHHUs
(BUIEOAEMOHCTpALIHS).

N3meHneHne BHyTpeHHEN aHEpruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcnapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXKHOCTh BO3ayxa. HackleHHblil map. YiaenbHas TemioTa napooOpa3oBaHMs. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasseHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

Texnuueckne ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBJIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pasznen 4. DiiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJYIPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

Bzaumopeiictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHUN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun sanekrpocraruyeckoro nost. [lorennuan. Paznocts notennuanos. [IpoBognuku
U JURJIEKTPUKU B 3JIEKTPOCTATUUECKOM MoJie. J(uanexkTpuieckas IpoOHUIAEMOCTb.

OnektpoéMkocTb. KonpeHcatop. DneKTpoEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuyeckue ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHUE: DIIEKTPOCKOII, JJIEKTPOMETD,
ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIbHBIH
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU30BAaHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B DJIEKTPOCTATUYECKOM IIOJIE.



DnexTpocTaTH4ecKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXAY HUMH U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTouHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB JIEKTPUYECKOTO TOKa.

DNEeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3aKkoH OMa st
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT TeMneparypsl. CBEpXIpPOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
[Ina3zma.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKUA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJICHUS, BAKyyMHBIH  JAHUOJ, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 37MeKTpoABUKYILIEeH cuibl. KOpoTkoe 3aMblkaHHME TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYILEH CHIIBI HICTOYHUKA TOKA U €M0 BHYTPEHHETO CONIPOTUBIICHHUS.

Habmnronenue snexTpoiin3a.

MexnpeamerHblie CBA3U

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 kiacce OCYIIECTBISETCS € Y4ETOM



COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcamMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3nMyeckas BeIWYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, THHEeHas GyHKIus, mapadoia, rurnepoora,
ux rpaduku u CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKUUHU HA OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

Buonoeusn: mexanndeckoe JIBIKEHHE B JKUBOW Mpupojie, TudQy3us, 0CMOC, TEILIO0OMEH
YKUBBIX OPraHU3MOB (BHJIbI TEIUJIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAIINS, TalbBaHUKA.

l'eoepaghus: BNaXXHOCTh BO3/AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTpPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHbe  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAHHKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHAyKIMU. [[pruHIUI Cyneprno3uiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SBneHue HIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMU B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUThI,



JJIEKTPOMArHMTBHI, 3JIEKTPOJBUTrATEIIb, YCKOPUTEIIN IEMEHTAPHBIX YACTHL], MHIYKLIMOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO IMOJIs KaTYIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIICHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyKUHHBIH MasSTHUK.
MareMaTnueckuii MasTHHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuid. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOAHHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMAarHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHY)X/ICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NMEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JCHCTBYIOIIEE 3HAUYEHNE CHUJIbI TOKA U HAIIPSHKCHUSI.

Tpanchopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texnuueckne ycTpoilcTBa U TNPAKTUUYECKOE MPUMEHEHHE: OJIIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmbel — (3aBUCMMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.



Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUH PE3UCTOpPa, KATYIIKH WHAYKTUBHOCTH U
KOHJEHCATopa.

Moienp TMHUH 3JIEKTPONEPEIAYUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
MAacchbl rpysa.

HccnenoBanne mnNEepeMEHHOr0 TOKAa B I[ENW W3 MOCIEIOBATEIIBHO COEAMHEHHBIX
KOHJEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomMacHUmMHbLE GOIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U JuHa BOdHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTtanus BekTopoB E, B, V B anexTpomarautHoit BostHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TIpeNioMJieHue, Tnojsapu3anus, audpakmus, wuHTepdeperus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WUHCTPYMEHTHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOH M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJsipu3anus, tudpakius, HHTepepeHIns..

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUWH B ILIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli Yrojg MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

CobOwuparoniue W paccewBarolivie JHH3bL. ToHKas nuH3a. DOKYyCHOE pACCTOSHHE H
OTITUYECKAs CHJIa TOHKOW NHH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyna TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast onrtuka. WHTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPEHITMOHHON KapTHUHE OT JBYX CHH(DA3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBa W IPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmnapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEeHIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosmHEtHOE pacnpoCTpaHeHue, OTpakeHWe M NperomiieHue cBera. ONTudeckue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

Ha6mronenue nudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[TonyueHue cekTpa ¢ TOMOUIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienNAJILHOH TEOPHUH OTHOCUTEILHOCTH
['panuIbl MPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. [locTymaThl crielMallbHOW TEOpHH
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BaKyyMme, IIPUHIUI
OTHOCHTEIBHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHHU M COKPAIICHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmul K6AHMOBOI ONMUKU

®otonbl. @opmyna Ilnanka cBsi3u sHepruM (HOTOHA C €ro YaCTOTOW. DHEPrusl U UMITYJIbC
¢doToHa.

OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHiTeHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onpitel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoHCTBa W INpakTHYECKOe NpUMEHeHHue: (oTorneMeHT, (OTOIaTUHK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jlemoncmpayuu



D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Moguens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mmozenb aroma. [locrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEepexoje aToMa ¢
OJIHOTO YPOBHS HEpPIruu Ha Jpyroil. Bunel cnexktpos. CriekTp ypoBHEN 3HEPTUU aToMa BOJOpoa.
BounnHoBbIe cBOMcTBa yacTull. BosHbl ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3y4CHHUE.
TexHuueckre YCTPOMCTBA MW NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM AaHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6mronenue nuHeHYaToro crexTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, TOKA3bIBAIOIINE CII0)KHOCTb CTPOeHHUS siipa. OTKPBITHE Pali0aKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpenenaeHuIo cocTaBa paaguoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA M HeWTpoHA. HykionHas monens siapa ['eizendepra—lBanenko. 3apsn
sapa. MaccoBoe uucio siapa. M30Tomsl.
Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepuble peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl M TMEPCHEKTHBBI  SACPHOU
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckre yCTpOWCTBA W MPAKTHYECKOE NMPUMEHEHHE: JI03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Dtanbl pa3BUTUA acTpoHOMUU. [IpHuKnaiHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMHUH.
Bun 3B€3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABIKCHUE.
ConHeuHas cuCcTEeMa.

Connue. ConneuHnast akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX



OCHOBHBIE XapaKTEPUCTUKU. JlnarpamMmMa «CIeKTpaIbHbIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
IIOCJIEJOBATEIPHOCTH. ~ 3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JUIsl  3BE3J  TIJIaBHOU
IocyieI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTAaBICHUS O
IIPOUCXOXKACHUU U 3BoJitonu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B I'anaktuke. Turbl
rajiakTuk. PajmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6usa. Paszberanue ranaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

Macrabnas ctpykrypa Beenennoil. Meraranakruka.

Hepewénnple npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNIEHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo Noymapus U sipkue 3BE3/IBL.

Ha6mronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

Oo0o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
ATHYECKOH cepax AesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHOM
HayyHOM KapTHHE MHpa, pojib (u3Mdeckoid Teopun B (OPMUPOBAHUU MPEACTABICHUN O
¢buznueckoil KapTUHE MUpa, MECTO (U3NYECKON KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI 0 IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢u3umku 06a30Boro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBA3aHHbIE C M3YyYEHHEM METOJIOB HAyYHOTO MO3HAHMUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHrne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIHUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0J1I00US TPEYTOJILHUKOB, OMIPEIEICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: anekrpudeckue IBJICHUS B )KUBOU MPUPO/IE, KoyieOaTebHbIE IBUKEHUS B )KUBOI
MPUPOJIE, ONTUYECKUE SIBJICHUS B AKUBOM NMPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKH, CIIEKTPAIbHBIN aHAU3.

l'eocpaghus: MarHUTHBIE TOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, TEHEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs TMeYb, pajaap, paJuoNpUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrO TpenMera «Dusuka» Ha ypOBHE cpemHEero oomero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE PE3ybTaThl OCBOEHHUS yueOHOro mpeamera «®dusmka» AOHKHBI OTpaXKaTb

TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JISATSIHPHOCTH B MPOIECCE PeaTH3ali OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEITOBEUYSCKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTHTYTaMH B COOTBETCTBHH C WX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOU JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKECHHUSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTHU, B TOM YHCJIE B ICSTEILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

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

5) Tpy/10BOr0 BOCIMTAHUSI:

HMHTEPEC K Pa3IMYHBIM chepam MpoecCuOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caM000pa3oBaHUIO B o0jacTu (U3UKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJTAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TeNeh
YCTOWYHBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIHHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPHUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEIHLHOCTH,

KOODAMHUPOBAaTh W BBINOJIHATh pPAa0OTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBUA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBHIMH TOHSATHUSMH W METOJIaMH (DU3NYIECKOH
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIE0OBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JaCTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIICHUs 3a71a4
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSAX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX POEKTOB B 001acTU (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI JUIs I0KA3aTeIbCTBA CBOMX YTBEPIXKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUECKU OI[CHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 0071aCTh KUZHEACSITENbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU TOJTydeHUs HMH(POpPMALUU (HU3NUIECKOTO COJEPKAHUS M3 MCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

UCIONB30BAaTh CpPEeNCTBAa HMHPOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alluH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa ypOKaX (DU3UKHU M BO BHE-YPOUHOU EATEIbHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAJIbHON paboThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JENUCTBUSA IO €€ TOCTUKEHHIO: COCTABIIATH IUIAH IEUCTBUM, pacpeeIsITh POJIU ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO NESATENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MIPABO APYrUX HA OIIHUOKU.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh NOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTH aJaTUPOBATHCS K IMOLIMOHAILHBIM U3MEHEHHSIM U MTPOSIBIISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOUW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHUYECKOMN
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarepualbHas
TOYKa, MHEepUHUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENIU
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TN, TOUCUHBIH AIEKTPUUECKUM 3apsl MpPU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MpOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBI)KEHHE, CBOOOJHOE TMaJeHHUE Tel,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMOIeicTBHUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTPOEHUE KUIKOCTEeH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXJIAXIACHUN),
TEIJIOBOE paBHOBECHE, HCMAPEHUE, KOHJIEHCALUs, IUIABJICHHE, KPUCTAIIM3AlMs, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEX]y MapaMeTpaMu COCTOSIHMS ra3a B H30Ipolleccax, AJEKTpU3alus TeJl, B3auMOJIECHCTBUE
3apsJI0B;

OTIMCHIBATh MEXaHUYECKOE JBIDKCHHE, UCTOJb3ys (M3MUYECKHEe BETUYMHBI: KOOpIMHATA,



IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTb; HpHU
OTHMCAaHUU MPABMWIIBHO TPAKTOBATH (PU3NUECKUN CMBICI HCHIOJIBb3YEMBIX BEJTMUUH, X 0003HAUCHUS
U eIMHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEJIHMYUHY C IPYTUMHU
BEJIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIlepaTypa, CpEeAHss KHHETHYECKash DHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MYECKHI CMBICI MCIIOJIb3YEMbIX BEITHYHUH,
uX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIUYUHBL: AJEKTPUUECKUN 3apsij, JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU ONHUCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BENUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIUUHHY C JPYTUMHU BEIHMUYNHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCa, TPUHLUI CYHEePIIO3ULIUU CUII, TIPUHIUIT
PaBHOMpPABUsI MHEPLHMATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEII[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBHYKEHHS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoil, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, mpu 3ToM pa3nnyarh CI0BeCHYI0 (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BBIPAKEHUE M YCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MaIIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB;
pasnuyath yCIOBHS UX O€30MaCHOTO HCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3MYECKHX SIBJICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POPMYIHPOBATH
npoOieMy/3aady U TUIOTE3y yueOHOTo SKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEUI0KEHHOTO
000pynoBaHus, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NPAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, HPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh H3BECTHBIE METOIbI OIICHKH
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIeI0BATh 3aBUCUMOCTU MEX 1Y (PU3HMUECKUMHU BEJTMUYUHAMU C HCTIOJIb30BAHUEM MPSIMBIX
WU3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAaThl IMOIY4YEHHOM
3aBUCHUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TaOIHIl U rpaKOB, J1e1aTh BBIBOJIBI [0 pe3yabTaTaM
UCCIIeIOBAHUS;

coOmoaTh MpaBuia O€30MaCHOrO TpyJda NpU TNPOBEJICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIBHOCTH C
UCTOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOPHOTO 000PYAOBaAHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENIbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIIBIL, HA OCHOBE aHAN3a YCJIOBHS 33Jauyil BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOAUMbIE Ui €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEAbHOCTH MOJyYEeHHOTO 3HaueHHs (PU3MYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUKY



paccyXJeHHU ¢ ONOPOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SIBIICHHS,

UCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 337124 COBPEMEHHbBIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUIL TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlMU M MpPEACTaBICHHS y4eOHOW W HaydHO-
MOTMYJISIPHON HH(POPMALIUH, TTIOJTYYCHHOH U3 Pa3IMYHbIX HUCTOYHUKOB, KDUTUYECKH aHATH3UPOBAThH
MOJIy4aeMy10 HH(POPMAIHUIO;

MIPUBOJIUTH MPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCI0JIb30BATh TEOPETUYECKHE 3HAHUS 10 (PU3HKE B TOBCEAHEBHOM KU3HHU JUIsl 00eCIeUeHUs
0€301acHOCTH TpU 00paleHny ¢ MPUOOPaMH U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3J10pOBbsI U COONIOAEHNS HOPM SKOJIOTUYECKOTO TOBEIEHUS B OKPYKaIOLIEH CpeIe;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYyallUsAX, aleKBaTHO OLIEHMBATh BKJIAJ KaX/JOrO U3 YYAaCTHHKOB TPYMIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHWHBI MUpPa, B Pa3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B MPAKTHYECKOU
NeSITEeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKH 3apsij, Ty4d CBETa, TOUEYHBI HCTOUHUK CBETA, SiZIepHas MOJETb aTOMa, HYKJIIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelieHUH (PU3NUECKUX 3a7a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBME MAarHUTOB, DIIEKTPOMAarHUTHAas
WHIYKIUS, ACUCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIUHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOISIpU3aLUS  CBETa, TUCHEPCUs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJOPO/I1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWMCTBA BEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE, ONTUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij, CuiIa TOKa, DIEKTPHUECKOe
HaIpsKEHUE, AMEKTPUUECKOE COITPOTUBIICHUE, Pa3HOCTh MOTEHLUUATIOB, JIEKTPOABUIKYILAS CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOr0 M MArHUTHOTO IOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOsIHME€ M ONTHYECKash CHUJla JUH3bI, IMPHU OIKCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUYHUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBbIE SBJIEHUS M TMPOLIECCHI, HCHONB3Ys (hu3nyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOJB3YEeMbIX BEIMYMH, MX OOO3HAueHHs WU
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHBI IOCJIEJOBATENIBHOIO M  MApPAJUIENbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOIO PaclpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETa, 3aKOHbI IPEJOMJICHUS
CBeTa, ypaBHeHUE DitHIITeHa 1714 hoTod(dh(PexTa, 3aKOH COXpaHEHUS YIHEPTHUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynarel bopa, 3akoH paaMOaKTHUBHOIO pacmajna, IOpU OSTOM pa3iuyaTh CJIOBECHYIO
(hOpMyIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKECHHE W YCIOBHS (TPaHHIBI, OOJACTH)
MIPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTh M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3MUECKUX SIBIEHUN M IPOLIECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobieMy/3aavuy ¥ TUIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0OKEHHOTO
000pynoBaHuUs, IPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE WU3MEpPEHHs (PU3MUECKHUX BEJIWYHH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJB30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (PMKCHpPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢buznyecKkux BEIWYMH B BHUAEC TaOMUIl M TpaQuUKOB, Je1aTh BBIBOABI MO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOnroaaTh mpaBuia O€30MacHOrO TpyAa MPH MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATENIbCKOM W MPOEKTHOM  JIEATENBHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(u3nyueckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACIATh (U3UUYECKUE BEIUYMHBI M (OpPMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HaYeHUs] PU3NUECKON BEIHUMHBI,

penaTh KaueCTBEHHBIEC 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO ILIEMOYKY
paccyXJeHUi ¢ OTOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHHUS;

WCII0JIb30BATh MPH PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, HUHTEPIpPETAlMd U TNPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJISIpHOM HH(GOPMAIIUH, TOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHATTU3UPOBATH
MOJIy4aeMyr0 HH(POPMAIIHUIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCIOBUS UX 0€30MaCHOTO UCTOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHNUS MO (PU3UKE B TOBCEJHEBHOM KU3HU [T 00ecIIeYeHUs
0€30MacHOCTH MpHU 0OpaleHUH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPONCTBAMH, /Il COXpaHEHHUS
3JI0pOBbSI U COOJIFOJIEHHS] HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTath B IpyIIe C BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYaLUAX, aJieKBaTHO OLICHMBATh BKJIAJ KaXJOrO M3 YYACTHUKOB IPYIIBI B



peLICHUE pacCMaTpUBaeMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTiueckne (uu¢pposrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pazngen 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 du3rka 1 METOIbl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' ART HAYE https://m.edso0.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlanamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIESCTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wtoro mno pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 JreTpocratuia 10 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTosHHBI neKTpuyecKuil TOK. Toku 12 1 bubnuoreka [IOK



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

‘ B Pa3JIMYHBIX Cperax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m e —— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Paznen 1. QJIEKTPOJIMHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJJEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pazgeny 24
Paznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
31 OCHOBBI cIEMATIBHOW TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

5.1 DeMeHTBl aCTPOHOMHH U acTPOPUIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaronee nosTopenme 4 https://m.edsg).ru/7f41097c
Hroro no pazneny 4
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME
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TPVKTYPA JIOKYMEHTA
Pabouast mporpamMma 1o ¢u3MKe MpeacTaBiseT cOOOH LENOCTHBIA JOKYMEHT, BKIIOUYAONTUI
pas3aensl:

1. TloscuuTenbHas 3alKCKa;
2. Ilnanupyemsle pe3yabTaThl OCBOCHUSI MaTEMaTUKH;

3. Conepxanue y4yeOHOTO IMpenMeTa;
4. Temaruuyeckoe IJIaHHUPOBAHHE.

IMMOSACHUTEJIBHAS 3AITUCKA
PaGouas nporpamMma yueoHoro npeamera «®uszuka» piasa aass 11 A kaacca ma 2023-2024
y4eOHbIi roJ pa3padoTaHa B COOTBETCTBUHU ¢ HOPMATHBHO IIPABOBOIi 0a30ii:

- ®enepanbublit 3akoH oT 29 nexabps 2012 r. Ne 273-93 «O6 oOpazoBanuu B Poccuiickoi
Oenepanuny» (B penakuuu ot 24.03.2021 Ne 51-D3);
- [Ipuka3 MunuctepcrBa oOpa3zoBanus u Hayku Poccuiickoit ®enepanun ot 17 mas 2012 rona

Ne 413 «OG0 ytBepxkneHuu GeneparbHOr0 rocyIapCTBEHHOT0 00pa3oBaTeNIbHOTO CTaHIapTa
cpemHero obmiero oopa3zoBanus» (B penakiuu npukazon ot 29 nexkabps 2014 r., 31 nexabps
2015 r., 29 urons 2017 r., npukazoB Munnpocsemenus Poccun ot 24.09.2020 Ne 519, ot
11.12.2020 Ne 712 )(manee — ®I'OC COO);

- Ilpuka3z MunucrepctBa npocBenieHus: Poccuiickoit @eneparnum ot 28 aBrycra 2020 roma Ne
442 «OG6 yrBepxnennu [lopsimka opraHu3aiy U OCYIIECTBICHUS 00pa30BaTeIbHOM
NeSATeTLHOCTH TT0 OCHOBHBIM 00IIe00pa30oBaTeIbHBIM IIPOrpaMMaM - 00pa3oBaTEIbHBIM
MporpamMMaM Hav4aJIbHOTO 00MIEro, OCHOBHOTO OOIIET0 U CPEeIHETO 001ero oopaszoBanus» (B
penakmuu mpukasza ot 20 HosOps 2020 roma Ne 655);

- CII 2.4.3648-20 «CaHuTapHO-3MTUIEMHOIOTHUECKUE TPEOOBAaHUS K OpPraHU3allid BOCIUTAHUS
u 00y4eHHs, OT/AbIXa U O3[OPOBJICHUS JETeH U MOJIOASKN», YTBEPKICHHBIMHU MOCTAHOBICHUEM
I'maBHOTO rocygapcTBeHHOTO canuTapHoro Bpada P® or 28 centsaops 2020 roma No28,
3aperucTpupoBaHnHbIMH B MuHIocTe Poccun 18 nexabps 2020 rona, peructpalliOHHBIN HOMEP
61573);

- [Tocranosnenue IIpaButenbcrBa bpsiackoit obmactu ot 22 anpens 2019 roga Nel71-m «O6
yrBepkaeHnu [lopsaka opraHuM3alui WHAMBUIYAJIBHOTO OTOOpa MpH mpueme Judo mepeBoie B
rocyAapcTBEHHbIE 00pa3oBaTeIbHbIE OpraHu3au bpsHcKoi 001acTH M MyHUIIUTIAIbHBIE
oOpa3oBarenbHbIE OpPTraHU3aIUu IS MIOJTYyYEeHHUsI OCHOBHOT'O OOIIETO U CPEeAHEro o01ero
o0Opa3oBaHHus C YrITyOJIEHHBIM H3YYCHHEM OTACIbHBIX YUYEOHBIX MPEAMETOB HIIH IS
npoQUIBHOTrO 00Y4YEeHUS;

- [Ipuka3 MunucrepctBa npocsemienus Poccuiickoit @enepanun ot 20.05.2020 Ne 254 "O6
YTBEPKJACHUH (PeaepabHOro nepevyHs yueOHUKOB, JONYIIEHHBIX K UCIIOIb30BAHUIO MTPU
peanu3alnuy UMEIOLIUX TOCYAapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTEeIbHBIX TPOTrpaMM
Ha4yaJbHOT 0 00IIEr0, OCHOBHOTO 00IIero, cpeHero oo1ero oopa3oBaHus OpraHUu3alusIMu,
OCYIIECTBISIOMNMEU 00pa3oBaTeIbHYIO nesTenbHOCTh " (3apeructpupoBan 14.09.2020 Ne 59808



- [Ipumepnas ocHoBHas oOpa3zoBareibHAs MpoTrpaMma cpeaHero odmero obpa3zoBaHus (Janee —
I[TOOIT COO) (omobpena pemeHueM ¢eaepaIbHOrO0 y4eOHO-METOAMYECKOT0 O0BEAMHEHUS 10
obmemy oOpazoBanunio) (mpotokon ot 28 uroHs 2016 roma Ne2/16-3);

- [Tucemo MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepauun ot 12 mas 2011
Ne03296 «OO6 opranuzanuy BHEYPOUHOM IESATEIbHOCTH IPU BBEAEHUM (erepabHOro
rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa O0IIEro 00pa3oBaHUM;

- [Tucemo Muno6paszosanust PO ot 22.05.1998 Ne 811.14-12 «O06 opranuzaiuy npernojaBaHus
OCHOB 0€30I1aCHOCTH JKU3HEAEATEIbHOCTU B 00111€00pa3oBaTeIbHbIX YUpexaeHuax Poccuny;

Pabouass nporpamMmMa cocTaBjieHa ¢ y4eTOM CJeAyI0Iero yue0Ho-MeTOAnYeCKoro
KOMILJIEKTA:!

- aBTOPCKOM Nporpammbl no ¢pmsmke ana 11 knacca ob6weobpasoBaTesibHbIX yuYpexRaeHUin Poccuinckom
depepaumm , Ha ocHose pabounx nporpamm no ¢usmke. 7 — 11 knaccol / Moa pea. M.J1. byxosues. — M.:
MNEKCA, 2017 , Ha ocHOBe aBTOpCKOM nporpammbl A.B.Msakuwes, E.M., c yueTom TpeboBaHMi
locypapcTBeHHOro o6pasoBaTeibHOro CTaHAAPTA BTOPOro NOKOIeHUSA

-®usnka.Paboune nporpammeol. MpeameTHas AMHUA y4ebHUKOB cepun «Knaccuueckmii Kype». 10-11
Knaccol: yyuebHoe nocobue ana obweobpasoBaT. copraHU3aLnii: 6a3oBblit U yraybieHHbIN
yposHu/A.B.lLlaTanmHa. M.:MpocseuweHmne, 2017

ObecneyeH yyebHMKamu:

-®usnka 10 Knacc yuebHUK 06Leobpa3oBaT. opraHM3aunii: 6asosblii U yraybaeHHbIN YPOBHU
/T.A.Msakuwes. b.6.6yxosues. H.H.CoTckuit; noa peaakument MaHdpeHTbeso.- M. MpocseuieHune. 2019
(knaccnueckuin Rypce)

®usmka 11 knacc yyuebHUK 0bweobpasoBaT. opraHn3aLmin: 6a30BbIn U yraybAeHHbI YPOBHM
/T.A.Msakuwes. b6.6.6yxosues. H.H.CoTckuit; noa peaakumeit MaHdpeHTbesoi.- M. MpocseuieHune. 2019
(knaccnueckuin Rypce)

HopmaTtueHoO npaBoBan 6a3a ann cocrasnaeHna paboyeit nporpammbl Ha 2021 - 2022 yuebHbIit roa;:
depepanbHblit 3aKoH oT 29 aekabpa 2012 r. Ne 273 - d3 «06 obpasoBaHum B Poccuiickon Peaepaunm»
(B pepakunm ot 24.03.2021 Ne 51- 93 );

Mpuka3 MuHo6pHayku Poccnm ot 17 aekabpa 2010 r. Ne 1897 «O6 yTeepaeHnM deaepanbHOro
rocyapcTBeHHoro obpasoBaTeIbHOro CTaHAApPTa OCHOBHOIO 06uwero obpasoBaHuaA» (B pegakumm
npuKasos oT 29 geKabps 2014 roga Ne 1644, ot 31 aekabps 2015 roaa Ne 1577, npukasa
MuHnpocseweHna Poccum o1 11.12.2020 Ne 712) (ganee — droc 000);

MpuKasz MunHUcTepcTBa NpoceelleHua Poccuiickon Peaepaumnm ot 28 asrycta 2020 roaa Ne 442 «06
yTBepaeHun MNopaaKa opraHM3aLnmn U ocyLLecTBNeHNs 0bpas3oBaTeIbHOM AeATeNbHOCTU MO OCHOBHbIM
061eo06pa3oBaTe/ibHbIM NporpaMmmam - obpasoBaTeibHbIM NPOrpPaMmMam HavaibHOro obLero,
OCHOBHOrO 061LLero 1 cpegHero obulero obpasosaHua» (B peaakumumn npmkasa ot 20 Hoabpsa 2020 roaa
Ne 655);

CMN 2.4.3648 - 20 «CaHMUTapHO-3NUAEMMOIOTMYECKNE TPpebOoBaHMA K OpraHn3aLmMm BOCIUTAHUSA U
0by4yeHus, oTabIXa M 0340POBEHUA AETEN U MONOAEKMY», YTBEPKAEHHbIMM NOCTaHOBeHNeM [aBHOro
rocyaapcTBeEHHOro caHuTapHoro Bpaya P® ot 28 ceHTabpsa 2020 roaa Ne28, 3aperncTpupoBaHHbIMU B
MuHtocte Poccum 18 aekabps 2020 roaa, perncTpaumoHHbI Homep 61573);

MoctaHoBneHue MpaButenbcTBa bpsaHckoi obnactm ot 22 anpens 2019 roga Ne171-n «06 yTBepXaeHUH
MopagKa opraHM3aunmn nHAnBKAYyaabHoro otbopa npu npueme AM60O NepeBose B rocyAapCTBEHHbIE
06pa3oBaTesibHble OpraHn3aummn bpaHckoi 061acTM U MyHULMNANbHble 06pa3oBaTesibHble
OpraHM3aunn 4aa Noay4eHmna OCHOBHOIO 06LLero u cpeaHero obuero o6pasoBaHus ¢ yraybaeHHbIM
N3y4YeHUeM OTAENbHbIX YYeOHbIX NTPeaMeTOB UK ANA NPODUALHOIO 0BYyYEeHUAY;

MpuKas MuHUcTepcTBa npocselleHusa Poccuiickoit Peaepaumm ot 20.05.2020 No 254 "O6 yTBepXaeHUn
benepanbHOro nepeyHs y4ebHMKOB, 4ONYLLEHHbIX K UCMO/Ib30BAHMIO NMPW peansaumm MMeroLLmX
rocy4apCTBEHHYIO aKKpeauTaL Mo 06pa3oBaTeibHbIX MPOrpaMm Ha4vaibHOro obLwero, OCHOBHOroO



obuero, cpegHero obuiero obpa3oBaHUA OpraHn3aLMAMM, OCYLLLECTBAAIOWMMN 06pa3oBaTe/IbHYIO
neatenbHocTh" (3apernctpuposand 14.09.2020 No 59808);

MNucbmo [enapTameHTa 06pasoBaHMA U HayKu bpaHckoi o6nactn Ne 1888 — 04 — O ot 5 anpensa 2021
r. «O npumepHom yuebHom nnaHe 1 - 11 Knaccos 06uweobpasoBaTenbHbIX OpraHnsauuii bpaHcKom
o6nactu Ha 2021 - 2022 yye6bHbii roa».

MonoxeHune o paboueii nporpamme yuntens MbOY COLL Ne2 r. BpAHCKa, yTBepKaeHHOe Ha
3acegaHUM NeaarorMyeckoro cCoOBeTa WKobl, NpoTtokon Ne 7 ot 24.05.2021 r (npukas Ne 88 ot
01.08.2021r.)

YyebHblit nnaH MBOY COLL No2 r. BpAHcKa Ha 2021 - 2022 yye6bHbii roa; (npukas MBOY COLL Neo2 r.
BpaHcka N2 88 0101.09.2021 r.) Cpok peanmsauuu nporpammbl - 1 roa.

Coznacno oeiicmeyrouiemy 6 uikone yueonomy niaany, ¢ 2020 - 2021 yueonom 200y na

uzyuenue npeomema «Duzuxkay omeooumcs 68 uaca 6 200, 2uaca 6 neoenio.(34 nedenu)

B coomeemcmeuu c yueono-xkanenoapuwvim cpagpukom MbOY COII No2 2. bpancka na 2021
- 2022 yu. 200 omeooumcs 64 u .

OcHOBHOE coaeps:KaHMe MPOrPaMMbI

1)

2)

SJEKTPOJAUHAMMUKA (34uacoB )
-MaruuTtHoe noJie (7 yacos )
-OyiekTpoMarHuTHasi mMHAyKius ( 8 yacos )
-Mexannuyeckue koJiebanus (5 yacon)

JyleKTpOMarHuTHsle kosedanns.Ilpon3BoacTBo U nepenaya

ajiekTpodHepruu(10yacon)

-MexaHU4YeCKHe M YJIeKTPOMATHUTHBIE BOJIHBI (4 4yacoB),
BzaumoneinctBue MarHuToB. B3anmMonelHCTBHE IIPOBOJHMKOB C TOKAaMHM H MAarHUTAMU.
B3aumopneiicTBue mpoOBOJAHMKOB ¢ TOKaMH. CBSI3b MEXKIY 3JIEKTPUYECKMM U MarHUTHBIM
B3auMojieiictBueM. ['unoreza Ammnepa. Marautaoe noje. MaruutHas uaayknus. Jlefcteue
MarHMTHOIO IOJI Ha IPOBOAHMK C TOKOM M Ha JABUXKYIIMECS 3apsKEHHbIC YacTULBL. SIBlIeHHE
BIIEKTPOMATHUTHOW HMHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW WHAyKIuu. [lpaBuno Jlenna.
SABnenne camouHAYKUMHM. WHAYKTUBHOCTH. DHeprus marHutHoro noss. IIlpoumsBoactso,
nepeaada W MOTpebIeHHne IIEeKTpOodIHEpruu. ['eHepaTop mepeMeHHOro Toka. AJbTepHATUBHBIC
WCTOYHHMKHU dHEpruu. Tpanchopmaropbl. DIEKTpOMarHUTHEIE BOJNHBI. Teopus Makcena.
Omneitel ['epua. JlaBnenue cBera. [lepegaua nHGpopManuu ¢ MOMOIIBIO IEKTPOMATHUTHBIX
BONH. M300pereHue paawo M TPUHLHUIBI PaJHOCBA3U. [ €HepupoBaHHE U U3IyYCHHE
panuoBoiH. [lepenaya u npuém paanoBoiH. [lepcrnekTUBEI 3IEKTPOHHBIX CPENICTB CBI3H

OnTnueckue siBjaeHusi( 16 yaca )
-CBetoBble BOJHBI(1149acoB)
-Teopusi oTHocHTeIbLHOCTH( 2 Yaca )
-Uziyyennss u cnexkrpsi(3uaca)

IIpupona cBera. Pa3BuTwe mpeacrtaBieHuil o mnpupoae cBerta. IIpsmonuHelHOe
pacnpocTtpaHenue cBera. OtTpaxeHue U npeinomsieHue cBera. Jluusbel. [loctpoenue
n3o0pakenuit B nuH3ax. ['na3 u ontuyeckue npudbopsl. CBeToBbie BoNHBI. MHTEpdepeHuns
ceera. Judpakuus ceera. COOTHOUICHUE MEXIY BOJHOBOH M T€OMETPHUYECKON ONTHKOM.
Hucnepcus ceeta. Okpacka NpeaMeToB.

Wndpakpacnoe mznyuenue. YnbTpapuoiaeToBoe H3IyUCHHUE.
JdeMoHcTpanuu
MarHuTHOE B3aMMOJEHCTBHE TOKOB.



3)

OTKJIOHEHHE 3JIEKTPOHHOrO IIy4Ka MAarHUTHBIM IIOJIEM.
MaruuTHas 3anuch 3ByKa.
KoJye0aHus.
OcuuninorpaMma epeMeHHOro ToKa.
I'enepaTop nepeMeHHOr o TOKA.
W3nydenue u npuém 3JIEKTPOMarHUTHBIX BOJIH.
OTpakeHHe U IPEIOMIICHUE DJIEKTPOMArHuTHBIX BOJIH
Wntepdepenuus csera. Audpaxmnus cseta. IlonyueHue cnekrpa ¢ HOMOLIbIO NMPHU3MBI.
[Tonyyenue cnekTpa ¢ HOMOIbIO AUPPAKLIUOHHON PEIIETKY.
ITonspuzanus csera. [IpsmonuHeliHOe pacipOCTpaHEHHUE, OTPAKEHUE U IIPEIIOMIICHHE
ceera. OntTuyeckue NpudoOpHI.
JlabopaTopHble padoThI
Onpenenenue nokasaress NPEIOMIICHHS CTEKIa.
HaGnronenne unrepdepeniiun u audpaxuum cBera.

KBAHTOBASI ®PU3UKA (12 u)

-CBeTOBBI€ KBAHTBHI(4 4aCOB)

-AToMHan puzuka(7 yacoB)

-JneMeHTapHble YacTulbI(1 yaca)

PaBHOBecHOE TeruioBoe m3nydeHue. YibTrpaduoneroBas karactpoda. I'mmoresa Ilmanka.
dotordpdexr. Teopus dororddexra. Ilpumenenune dorordpdexra. Ombir Pesepdopna.
IInanerapnast mopens atoma. IToctynarel bopa. ATomHble criekTpbl. CHIEKTpasIbHBIN aHAIU3.
Oneprerndeckue ypoBHU. Jlazeppl. CHOHTaHHOE U BBIHYXJIEHHOE u3nydeHue. [Ipumenenue
Ja3epoB. DJIEMEHTHl KBAaHTOBOM MeXaHUKH. KopmycKyaspHO-BOJHOBOH  JyallU3M.
BepositHOoCTHBIN XapakTep aTOMHBIX TpoiieccoB. COOTBETCTBHE MEXJY KJIACCHUYECKOU U
KBaHTOBOW MexaHukor. CTpoeHHe aTOMHOro sapa. SnepHbie cuibl. PanmoakTHBHOCTb.
PannoaktuBHbBIE mpeBpalueHus. fnepHble peakuuu. DHEprus CBA3M aTOMHBIX suep. Peakuun
CHHTE3a W JeleHus anep. SAnepHas sHepretuka. fAnepHbiii peaktop. LlemHsle saepHbIe
peakmuu. [lpuHOUN nKEWCTBUS aTOMHOW »dIeKTpocTaHuu. [lepcrnekTuBBl W TPOOIEMBI
SICPHOM JHEPreTHKU. BiusHue paguanuu Ha KMBbIE OpraHu3Mbl. MuUp 3J1€eMEHTapHBIX
gactun. OTKpbITHE HOBBIX 4yacTul. Kilaccupukanmss  3IeMEHTapHBIX  YacTHIIL.
dyHIaMeHTalbHBIE YACTHIIB U (PyHIaMEHTAIbHBIE B3AaUMOICHCTBUA.
JemMoHCcTpanuu
dororddexr. Jluneituarsie criekTpsl u3mydeHus. Jlazep. CUETUMK MOHU3UPYIOMIMX YACTHII.
JlabopaTopHbie padoThI
HalGntoneHue CriomHoro u TMHEHYaToro CleKTpoB.
W3yueHne TpeKoB 3apspKEHHBIX YacTULl MO (GoTorpadusim.
MopenupoBaHue pagl0aKTUBHOI'O pacnaja.

4) TloBTopenmue. ( 24acoB)



TpGﬁOBaHHH K YPOBHIO IIOJATOTOBKH yYallUXCHA- BBIINIYCKHHKOB.

JesaTenbHOCTh 00pa3oBaTEIbHON OpraHu3anuu obuero oopa3zoBaHus npu oOydeHUHu (U3UKE B
CpelHEH IIKOoJIe JOJDKHA OBITh HampaBjieHa Ha JOCTHKEHHE OOY4YaroIIMMHUCS CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTATOB:

YMEHHE YIPaBIIATh CBOEH IMO3HABATEIIBHOM JESATEIBHOCTHIO;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE€ CaMOOOpa3OBaHUIO, Ha
NPOTSHKEHUH BCEH KM3HM; CO3HATEIbHOE OTHONICHHE K HEMPEPHIBHOMY OOpa3OBAaHMIO Kak
YCJIOBHUIO YCIIEITHOM MpodecCHOHANIBHON U 00LIECTBEHHON NeATeIbHOCTH;

YMEHHE COTPYAHHYATh CO B3POCIBIM, CBEPCTHHKAMH, IETHMH MIIAJIIETO BO3pacTa B
oOpa3oBaTenbHON, y4uyeOHO-MCCIENOBAaTEIbCKONW, MPOEKTHOM W  JIPYyrUX  BHAAX
JeSITeIbHOCTH;

c(OPMUPOBAHHOCT MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH; OCO3HAHWE 3HAYMMOCTH HAYKH, BIIAJCHHS JOCTOBEPHON HMH(pOpManuei o
NEePeJOBBIX JIOCTH)KEHHUSX M OTKPBITHAX MHPOBOM W  OTEUECTBEHHOW HAYKH;
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpa M 00IECTBa; TOTOBHOCTD
K HAyYHO-TEXHHYECKOMY TBOPYECTBY;

YyYBCTBO TOPAOCTH 338 POCCHUHCKYIO (PH3MYECKYI0 HAYKy, TYMaHH3M;

MIOJIOKUTEIBHOE OTHOIICHUE K TPYHLY, LEeNeyCTPEMIEHHOCTD;

IKOJIOTHYECKass KyJbTypa, OepexHOe OTHONIEHHWE K POJHOM 3eMie, MNPUPOTHBIM
OorarctBam Poccum m Mupa, MOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSHHUE IPUPOTHBIX
pecypcoB M pa3yMHOE IPHPOAONOJIE30BaAHHE.

MeTtanpenMeTHbIMU Pe3yJbTATAMU OCBOCHHS BBIMTYCKHUKAMH CPEIHEH IIKOJBI MPOrpaMMbI IO
(bu3uKe ABISIOTCS:
- 0Cc60€eHUe PezyIAMUBHBIX YHUBEPCAIbHBIX YHEeOHbIX OeliCGuUiL:

CaMOCTOATENIbHO ONpPEAeNATh LeJH, CTABUTh U (POPMYIHPOBATh COOCTBEHHBIC 3a]a4H B
00pa30BaTeNbHON JEATEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

OLICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS M APYTHE€ HEMaTepHalbHbIE PECYPCHI,
HEO0OXOIMMBIE ISl TOCTHUKEHUS ITOCTABICHHON paHee Lemu;

COIOCTABIIATh MMEIOUINECS BO3MOXHOCTH U HEOOXOAMMBIC M AOCTHXKECHHS LIETU
pecypchl;

OIpENENSITh HECKOIBKO MYyTEH TOCTUKEHMS MOCTABICHHOM IIEJN;

3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOKHO ONPEIENIUTh, YTO LIEIb JOCTUTHYTA;
COIIOCTAaBJIAThH IMOJIYYEHHBIM pe3ylbTaT AEATEIbHOCTH € IOCTABICHHON 3apaHee IIEJIblo;
OCO3HaBaTh MOCJEACTBUS JOCTUIKEHHMS IIOCTAaBJICHHOM LeIM B  JEATEIBHOCTH,
COOCTBEHHOM JKU3HU U )KU3HU OKPYKAIOIIUX JTIOJCH;

~0CB80€HUE NO3HABAMEIbHbIX YHUGEPCAIbHbIX yueﬁnbtx Oelicmeuii:

KPUTHYECKH OIICHWBATh W HHTEPIPETHPOBATh MH(OPMAIMIO C Pa3HBIX TO3HIIHIA;
pacro3HaBaTh U (UKCUPOBATH MPOTUBOPEYHS B WHPOPMAIIMOHHBIX HCTOYHUKAX;
HCTIOJIb30BATh PA3IUYHbIE MOJEIbHO-CXEMAaTHUYECKUE CPEJACTBA JJIsl MPEICTaBICHUS
BBISIBJICHHBIX B HH()OPMAIlMOHHBIX HCTOYHHKAX TPOTUBOPEUHIA;

OCYIIECTBIATH Pa3BEPHYTHIM MH(DPOPMAIIMOHHBINA MMOUCK U CTABUTH Ha €TO0 OCHOBE HOBBIE
(yueOHbIC U TIO3HABATEIbHBIC) 3aa4H;

HCKaTh U HAXOAUTh 0000MEHHBIE CITOCOOBI PEIICHUS 3a/1ay;

MPUBOANTH KPUTHUECKHE aPTyMEHThI KaK B OTHOIIEHWH COOCTBEHHOTO CYXKJICHHS, TaK U B
OTHOIICHUH JEUCTBUN U CYXKJIEHUU APYroro 4eaoBeKa;

aHaJIM3UPOBaTh U MPEOOPa3OBBIBATH MPOOIEMHO-IPOTHBOPEUUBLIE CUTYAIUU;

BBIXOJIUTh 32 PAMKH Y4eOHOTO MpeaMETa U OCYIIECTBIISTH I[eJICHANPABICHHBIN MOUCK
BO3MOHOCTH IIUPOKOTO MEPEHOCA CPEJCTB U CIOCOOOB JICHCTBUS;

BBICTpPaNBaTh WHIUBUIYATLHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YYUTHIBAS OTpaHUYEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHUS;



3aHMMAaTh pa3Hble MO3UIMHU B TO3HABATEIbHOW JAESATEAbHOCTH (OBITh YYEHUKOM U
yauteneMm; GopMynupoBaTh 00pa30BaTEIbHBIA 3alPOC U BBHINOIHATH KOHCYJIbTaTUBHBIE
(GYHKIIMU CaMOCTOSTENbHO; CTAaBUTh MPpoOIeMy U paboTaTh Hal €€ pelIeHueM; yIpaBisiTh
COBMECTHOI MO3HABATEIbHOMU ACATENbHOCTHIO U OAYUHSATHCS);

-0c80€HUEe KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX Oelicmeuil:

OCYLIECTBIIATh JE0BYI0 KOMMYHMKALIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pPOCJIBIMHU (Kak
BHYTpU 00pa30oBaTeNbHON OpPraHU3alliu, TaK U 3a €€ ImpeaeamMu);

IpU OCYILIECTBIEHUU TPYNIOBOH pabOThl OBITh KAaK PYKOBOAMTENIEM, TaK M YJIEHOM
IIPOEKTHOM KOMAaHJBI B Pa3HBIX pOJIsIX (FeHepaToOpoM HJied, KPUTHKOM, HUCIIOIHUTENIEM,
NPE3EeHTYIOUM U T. 11.);

pa3sBEPHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX U MMMChMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(IMKTOTCHHBIE CHUTYyallUH M TPENOTBpaImaTh KOH(GIUKTBI 10 HUX
aKTUBHOMU (a3bl;

COIJIaCOBBIBATh MO3MILMM WICHOB KOMAaHABI B Ipolecce paboThl Haa o0muM
MPOYKTOM/pEIIEHUEM;

MPEACTABIATH MYOJUYHO PE3yNbTaThl MHAUBUAYAIBHON U TPYNIIOBON AESITEIBHOCTH KaK
nepes 3HaKOMOM, Tak U Mepel HE3HAKOMOW ayJIMTOPHEN;

moaoupaTh MAapTHEPOB IS JIEJTOBOW KOMMYHHWKAIIUU, HWCXOAS W3 COOOpaKCHHI
pPe3yAbTaTUBHOCTH B3aMMOJICUCTBUS, & HE IMUYHBIX CUMIATHI;

BOCIIPHHUMATh KPUTHYECKHE 3aMEYaHUsl KaK Pecypc COOCTBEHHOTO Pa3BUTHS,

TOYHO U EMKO (OPMyNIHpPOBATh KaK KPUTHYECKHE, TAaK M OJ0OpUTEIbHbIC 3aMEYaHHs B
ajipec Ipyrux JIOACH B paMKax JeJIOBOW W 00pa30BaTebHON KOMMYHHKAIIUHU, U30eras mpu
3TOM JMYHOCTHBIX OLEHOYHBIX CYKICHUM.

IIpenmMeTHBIMH Pe3yIbTATAMUOCBOCHUS BBIITYCKHUKAMHU CpEIHEH MIKOJIBI MPOrpamMMbl II0
¢u3nke Ha 0a30BOM YPOBHE SBIISIOTCS:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O 3aKOHOMEPHOU CBA3W W MO3HABAEMOCTH SIBIICHHI
MPUPOABI, 00 00bEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIA B MecTe (PU3UKN B COBPEMEHH O
HAay4YHOW KapTHHE MHpa; MOHUMaHHE DPOIM (QU3NKKH B (GOPMHUPOBAHWUU KPyrozopa Hu
(GyHKIHMOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHHS MPAaKTHYECKUX 3a/1a4;

BIIaJICHUE OCHOBONOJATAIOMMMH  (U3MUYECKUMH TOHSATUSAMH, 3aKOHOMEPHOCTIMH,
3aKOHAMH M TEOpUSIMH; YBEPEHHOE IOJb30BaHHE (U3MYECKOH TEPMUHOIOTHEH W
CHUMBOJHKOH;

c(hOPMHUPOBAHHOCTh TPEACTABICHUNH O (QU3UYECKON CYINIHOCTH SBJICHUH TPUPOIIBI
(MeXaHWYECKUX, TEIUIOBBIX, DJJIGKTPOMAarHUTHBIX M KBAHTOBBIX), BHJAX MAaTEPHUH
(BemiecTBO W TOJNE), OBIKEHWHM KaK CIOCOOE CYIIECTBOBAHUS MAaTEpPUHU; YCBOCHHE
OCHOBHBIX HJI€ MEXaHMKH, aTOMHO-MOJIEKYJSPHOTO YYEHHS O CTPOCHHMM BEIIECTBA,
AJIEMEHTOB JIEKTPOAMHAMHUKH U KBAHTOBOW (PM3MKH; OBJAJCHHE TMOHATHWHBIM arrapaTroM
Y CUMBOJHYECKUM SI3BIKOM (DU3HKH;

BIIaJICHUE OCHOBHBIMM METOJaMH HAyYHOTO MO3HAHHS, HCIOIb3yeMBIMH B (U3HKE:
HaOJIoZeHNe, OMICaHue, U3MEPEHHE, YKCIIEPUMEHT; BIIaJICHHEe YMEHUSIMU 00pabaThIBaTh
pe3ynbTaThl U3MEpPEHH, OOHAPYKUBATh 3aBHCHUMOCTh MEXKAY (H3MUECKUMH BEITUYNHAMH,
OOBSCHATH MOJTYyYCHHBIC PE3YNbTATHI U JICNIaTh BHIBOIBI;

BJIaJICHUE YMEHUSIMU BBIJBUraTh TUIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJAraroIInuX
(GU3MYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpeacTBamu, (oOpMynaupys Ledb HCCIEJ0BaHUS; BIAJEHHE YMEHUSIMU ONUCHIBaTh U
OOBSACHATH CAaMOCTOSTEIBHO MPOBEAEHHBIE YKCIIEPUMEHTHI, aHAJTU3UPOBATh PE3yJIbTAThI
MOJYYEHHOHW M3 HKCHEPUMEHTOB HH(OPMAIUH, ONPEIETATh JOCTOBEPHOCTh MOITYYEHHOTO
pe3yiabTara;

YMEHHE pellaTh MPOCThIE U CIOXKHBbIE (PU3NYECKUE 3a/1a4H;



c(OpMHUPOBAHHOCTb YMEHUS IMPUMEHSATh MOJy4Y€HHbIE 3HAHUS JUIs1 OOBSICHEHUS YCIOBUM
MPOTEKaHUsT (PU3NYECKUX SIBJICHUN B MPUPOJAE M JUIA MPUHATUSA MPAKTUYECKUX PEUICHUH B
IMOBCETHECBHOM KHU3HH;

MOHUMaHHEe (U3NYECKHMX OCHOB M MPHUHIIMIIOB JEUCTBHUS (pabOThl) MAalIWH M MEXaHU3MOB,
CPEACTB MEPEeIBUKEHUS U CBS3U, OBITOBBIX NMPHOOPOB, MPOMBIIUIEHHBIX TEXHOJIOIMUYECKHX
IIPOLIECCOB, BIMSHUSA UX HAa OKPYXAIOUIYI0 Cpeay; OCO3HAHHE BO3MOXKHBIX MPUYUH
TEXHOT€HHBIX U 3KOJIOTMYECKUX KaTacTpod;

c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIMU 110 OTHOLICHUIO K (pU3nyecKoit HHPpopManuu,
M0JIy4aeMoi U3 pa3HbIX HICTOYHUKOB.

IIpeaMeTHBIE pe3yabTaThl OCBOCHHUS BBITYCKHUKAMU CPEIHEH IIKOJIBI IPOrpaMMbl 110 (U3UKe
Ha yriyOaéHHOM ypOBHE JIOJIKHBI BKJIIOUaTh TPEOOBAaHMSA K pe3yiabTaTaM OCBOECHHs 0a30BOro
Kypca U JONOIHUTEIbHO OTPAXKATh:

cOpMUPOBAHHOCTh CHUCTEMBI 3HAHHUH 00 OOMMX (UINIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX
U TEOPUSIX U IpeACTaBIeHHIl o nelicTBuU Bo BeeneHHol Gu3nyecknx 3aKOHOB, OTKPBITHIX
B 36MHBIX YCJIOBMSIX;

O0TpabOTaHHOCTh YMEHHS HCCIE0BaTh U aHAJIU3UPOBATH pa3sHOooOpa3Hble (pusnueckue
SIBJICHUSI U CBOMCTBAa OOBEKTOB, OOBACHATH reo(pU3NUECKUE ABJICHUS U TPHUHLUIIBI PaOOTHI
U XapaKTepPUCTUKU NMPUOOPOB U YCTPOUCTB;

BIIAJICHUE METOJAMH CaMOCTOSATEIbHOTO IUIAHMPOBAHUS M TPOBENEHUS (U3HMUECKUX
HKCIIEPUMEHTOB, ONHCAaHHUS M aHalW3a IOJYYCHHOW H3MEPHUTENbHOM HH(OpMAINH,
OTIpeaeIeHUs JOCTOBEPHOCTH MOJNYYEHHOTO PEe3yIbTaTa;

c(OPMHUPOBAHHOCTh YMEHHMH MPOrHO3UPOBATh, AHAJIN3UPOBATH M OLEHHUBATH ITOCICICTBHS
OBITOBOM M TPOM3BOJICTBEHHOM NAEATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C (pu3nmueckumu
mporeccamMu, ¢ MO3UITUN IKOJIOTHYECKON 0€30MacHOCTH.



KanennapHO-TeMaTuquKoe IJIAHHPOBAHHUE

¢uzuka 11 kaace

Ne | lara | Tema ypoka
DiekTpoauHaMuKH (mpoaoskenune) (34 vacos)
1 YETBEPTH MaruutHoe noJie (7 4acos)

1 Wucrpykrax o T/b B kabunere pusuku. BzaumonelicTeie TOKOB.
MarnutHoe nosie. BekTop MarHuTHONW MHAYKIHHU

2 Mopyns BekTOopa MarHuTHOM nHAykuu. Cuita Amnepa

3 Jla6. pabora Nel «HaGmronenue neiicTBUS MarHUTHOTO TOJISI HA TOK»

4 Cuna Jlopenua. [lelicTBue Mar.mojisi Ha JBMXK. 3apSDKEHHYIO YaCTHUILY.

5 MarnuTHble CBOMCTBA BEIECTBA

6 Pemenue 3aa4 moAroToBKa K KOHTPOJIBHON paboTe

7 Kontp.paboraNel «MarautHoe 1moje B BEIIECTBE»
DyieKTPpOMarHuTHast MHAYKIuUsi( 8 yacoB)

8 SIBneHne 3JIEeKTpOMarHUTHOM WHAYKIWH. HampapiieHWe MHIYKIIMOHHOIO TOKA.
IIpasuio JIenna

9 MarHuTHBIN TOTOK DHEPTUs MATHUTHOTO TTOJIST TOKA

10 3aKOH JICKTPOMarHUTHOW WHIYKITUH.

11 DJ1C B MBMXYIHXCS MIPOBOTHUKAX.

12 Pemrenne 3amaq Ha 3aK0H JIEKTPOMAarHUTHON HHIYKITHH

13 Camounnnayknust. MTHAYKTUBHOCTE. DHEPTHsI MarHUTHOTO TIOJIS.
DIEKTPOMarHuTHOE TOJe

14 Pemenue 3amad mo reme «3aKOH 3IEKTPOMArHUTHON MHAYKIUNY. [logroroBka
K KOHTPOJIBLHOU paboTe

15 KonTponbhas padora Ne2 mo Teme « DJIeKTpOMaraHuTHAs HHIYKITUS
Mexanunueckue kosedoanusi (5 yacos)

16 CBOOOIHBIE ¥ BBIHYKIEHHBIC KOJeOaHU.Y CIOBHS BO3HUKHOBEHUS
.MaremaTnyecknii MasTHUK

2 YETBEPTb

17 I'apmonnueckue konebanus.daza konebaHumit

18 [IpeBpamenust sHepruu npu KonebaHusx. Pezonanc. BriHyxneHHbIE
KoJieOaHwms.

19 Pemenue 3amau

20 Oo6obmaronuii ypok 1mo teme «MexaHu4ecKue KojeOaHus

DaekTpoMarHuTHbIe Kosedanusi. [IponsBosicTBo 3nexkTpodneprun (10 wacos)

21 CB0OO/HBIE W BBIHYXKJIEGHHBIE 3JICKTPOMArHUTHBIE KOeOaHus.
Konebarensubiii KoHTYp. [IpeBpaieHre sHeprun npyu dJIEKTPOMArHUTHBIX
KONeOaHUsX. AHAIOTUSL MEXIYy MEXaHUYECKUMH M DIIEKTPOMAarHUTHBIMU
KoJIeOaHUSIMH.

22 VYpaBHeHHs ,0NUCHIBAIOLIME MPOLIECChl B KojebaTenbHOM KoHType. [lepuoa
CBOOOJHBIX KOJIeOaHUM.

23 Pemenne 3amau mo Teme» DIEKTPOMArHUTHbIE KOJIEOAHUS»




24

[lepeMeHHBIN 31eKTpUUECKUM TOK. AKTUBHOE COIpOTUBIIeHNE. EMKOCTHOE
conpoTuBieHue. MHAYKTUBHOE CONPOTHUBIICHUE

25 Pe3onanc B anekrpuueckoil nenu ['eHepaTop Ha TpaH3ucTOpe. ABTOKOJIeOaHUs

26 Pemenne 3anau. [loaroroBka Kk KOHTPOJIBHOU paboTe

27 KontponbHas paboraNe3 «3OnekTpoMarHuTHbIE KOJICOAHUS

28 I'enepupoBaHue d1eKTpuYecKoi sHepruu. IIpous3BoacTBo, nepenava u
UCIIOJIb30BaHUE 3JIeKTposHepruu. Ilepenaua snekrposnepruu. I heKTUBHOE
MICTIOJIH30BAHUE SIICKTPOIHEPTUU

29 Tpancdopmaropsl. Pemenune 3anaq

30 IlIpoBepounast pabora «IIpou3BOACTBO W TEHEPUPOBAHUE DII.3HEPTHUI

3 YeTBEPTH
MexaHu4yecKkue U 3JIEKTPOMArHUTHBIE BOJIHBL (4 yaca)

31 Bonnoseie cBoiictBa .CkopocTh BONMHBI. PacripocTpaHeHne BOJNH B yIPYTHX
cpenax.

32 3BYKOBBIE BOJIHBI.

33 DJeKTpOMarHuTHas BOJIHA. OKCHEPUMEHTAIbHOE OOHapy)KeHHe
JJIEKTPOMArHUTHBIX BOJH.. CBOWCTBA AJIEKTPOMATrHUTHBIX BOITH.

34 N3obperenne panuo A. C. [TomoBeim .Jlpuatiun paaumocBszu. Monymnsius u
neTekTupoBaHue. Pacmpocrpanenue pannoBonH. [ToHsTHE O TElIeBUACHHH.
Paguonokanus.

Onruyeckue siBjieHusi ( 16 yacos )

35 Cxopoctb cBeta. [Ipunnumn [toiirerca. 3aKoH oTpakeHUs cBeTa. 3aKOH
MIPEJIOMIICHUS CBETA

36 JlaGopatopHas paborta Ne 2 «3mepenune moka3aresns IpeJIOMIICHHUS CTEKIIa

37 SIBNeHUME MMOTHOTO OTpakeHUs cBeTa. PenieHue 3aa4 Ha 3aKOH OTPaXKCHHS U
MIPEJIOMIICHUS CBETA

38 Jlunza. [TocTpoeHne M300paKeHHS B JIMH3E

39 . ®opmyna TOHKOW JHMH3BL. YBeIWYeHUE JUH3bI Pernenne rpadudecknx 3amad.

40 Jucrniepcus cBera

41 WNHTepdepeHims MeXaHUYECKUX W CBETOBBIX BOJIH. [IpumeHeHHE
HHTEpPEPEHIIUH

42 Judpakmuss MEXaHUYECKHX M CBETOBBIX BOJH. JlM(pakiMOHHAs perieTka.

43 JlaGopatopHas pabora Ne 3 «3mepeHne TMHBI BOJHBI TPU TTIOMOIIH
TU(PAKIMOHHON PEIIETKIY

44 [Monstpuszanus cBera. DIeKTpOMarHuTHas TEOPHs CBETA.

45 Kontponbnas pabora Ne 5 «I"'eomeTpuueckast 1 BOJTHOBAS ONITHKA»

46 [TocTynatel TeOpUM OTHOCHTENBHOCTH. OTHOCHUTEIHHOCTH OJHOBPEMEHHOCTH.

47 OCHOBHBIE CIIEICTBUS U3 TOCTYJIATOB TEOPUU OTHOCUTEIHLHOCTH.DJIEMEHTHI
PESITUBUCTCKON TUHAMUKH. Penenne 3anau.

48 Buapl nznyuenuii. ICTOUYHUKHN CBETA.

49 CrexTpsl U criekTpanbHble annapaThl. CeKTpanbHbIi aHanu3. Bunb
CHEKTPOB

50 HIkana s7aeKTpOMarHuTHHIX BoJH. Tect o teme «M3my4eHus u CieKTpb»

4 yeTBEPTH
KBanroBas ¢usuka (13 yaco)
51 ®oroapdexrt. 3akonsl pororddekra. Kpacnas rpanuna dororddexra.
52 ®oronbl [Ipumenenne ¢orosddexra. Pemenne 3anau
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JaBnenue cpera. Xumudeckoe jaeiicteue csera. dororpadus

54 Crpoenne aroma. OmnbiTel Pesepdopaa. CTpoeHue aToMHOrO sijpa

55 KBanrtoBeie noctynarel bopa. Monens aroma Bogopoaa no bopy. Tpynnoctu
teopuu bopa. Pemenue 3anau

56 Jlazepsl

57 Mertonpl HaOMIOJEHNUS U PETUCTpPAMU JIEMEHTapHBIX YacTHUIL.

58 OTKpBITUS PaIMOAKTUBHOCTH. BUJIbI paiiOaKTUBHBIX U3TYy4ECHUN.
PanuoakTuBHble peBpanieHus. Pemenue 3anau.

59 3akoH p/a pacnaga. [lepuoa monypacnana Pemenne 3anau

60 N3otonsl. Ilomydyenne paauoakTHBHBIX M30TONOB M MX NPHUMEHEHHE.
OtkpbiTHE HEWTpOHA SnepHBIE CHIIBL. DHEPrusl CBSI3M aTOMHBIX SIEP.
Anepueie peakuuu. Pemenue 3anau

61 Henenue siaep ypana. LlenHsle siaepHble peakiuu. SInepHblil peakTop.
Tepmosinepuble peakuuu. IIpumenenue saepHoi sHepruu.. buonornueckoe
neiicTBre p/a n3ydeHui

62 Tpu sTana B pa3BUTUM (U3UKH SJIEMEHTAPHBIX YacTH. OTKpPHITHE MO3UTPOHA.
AHTHUYACTHLIBI
IoBTOpenue(2 yaca)

63 HroroBas koHTponbHas pabora

64 AHanu3 KOHTPOJIBHOM paboThI

Cog,e pXaHWe KOHTPOA

KoHTponbHble paboThbl

Ne | Jlata Tema

1 22.09 | KourponbHas padora Nel «MaruuTHoe 11ojie B BELIECCTBE»

2 20.10 | KontponbHas pabora Ne2 rmo TeMe « DIEeKTpOMarHUTHAS WHTYKIIHSD
3 14.12 | KoutponbsHas paboraNe3 «neKTpoMarHUTHbIE KOJIeOaHMs

4 2.03 Kontponbshas padora Ne 4 «['eomerpuueckast 1 BOJTHOBAsI OIITHKA»

5 24.05 | WToroBast KOHTpOJbHasE pabora

NabopaTopHble paboThbl

Ne | Jlata Tema

1 8.09 Jla6. padora Nel «HaGnronenne nelicTBUS MAarHUTHOTO TIOJS HA TOK)

2 22.01 | JIab. pabota Ne 2 «/3mMepeHne noka3aTesst IPEIoOMIICHHS CTeKIa

3 4.02 Jla6.pabora Ne 3 «V3mepeHre AIMHBI BOJHBI P TOMOIIH TP PAaKIHOHHOMN
PELIETKU. »




26.02

Jla6.pabora Ne 4 «HabmroieHne CIUIOIHOTO U JIMHEWYaToro CIIeKTPOB

9.04

JIa6. pabota Ne 5«/3yueHue TpeKoB 3apsyKEHHBIX YaCTULD)
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