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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YpOBHE CPETHETO OO0IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
benepanpHOil pabouell MporpaMMbl BOCIHTAHHUS M KOHIICTIIUHM NPENOJaBaHHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

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 OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (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 (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

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
¢busznueckux Teopuil. Bemymum B Kkypce sBhsiercss (GOpMUpOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuzaius mpeanonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMHU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUYEHHBIX TEOPUIN 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 O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH IIaHMPOBaHMS U OCHaIleHHs kaOuHeTa pusuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/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,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3aJia4 MPUOPUTETOM
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
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BbI YpOBEHb Kypca (PM3UKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0IMMOe JabopaTopHOe 000PYIOBAHHUE JIJIs BHITIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarudyeckue KOMIUIEKTHI JaOOpPaTOpPHOTO 0OOPYAOBAHHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpPeCa M CTPEMJIEHUS OOYYaloUIMXCS K HAyYHOMY H3YyYEHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3YueHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYJSIPHYIO (PH3HKY, JIEKTPOAUMHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHUs] pa3jIMuYHBIX 3a4ad C SBHO 33JaHHON (QU3NYecKon
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe NepedeHb JTa00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka 1 MeTOABI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILEHNS] MATEPUAIbHON TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENIbHBIE pPAaBHBIE IPOMEXYTKM BpPEMEHU INPU PABHOYCKOPEHHOM JBW)XEHUHU C
Ha4aJIbHOU CKOPOCTBIO, 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 Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

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

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

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 TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHnbl cOXpaHeHUus 6 MEXAHUKE

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

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOUYKU. Teopema 00 M3MEHEHUM KHHETUYECKOMU
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 MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOIIOTHO HEYNPYroro yjaapa C TOMOUIbIO ABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BemeCTBA. MOJEIIM CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX Tel M OOBSICHCHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenieid. Macca u pa3mepsl Mojekyn. KonumdecTBo BellecTBa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEPruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VYpaBHenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omporiecchl B MIAEATLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. | paduueckoe mpeacTaBieHue U30MPOIECCOB: U30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AU Gy3Un KUIKOCTEN 1 Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh pOIecCoB B MPUPOJIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JIBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HacklmeHHbIN Tap. YenbHas TeIyioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa riasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsaoB.  3akoH  Kymona. TodeuHbIl  3IIEKTpUYECKHI  3apsii.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM M0J1€. [uanexkTpruueckas IpOHUIIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckrue yCTpoOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COTNIPOTHUBIICHUE. VYnensHoe COTNPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIeKTpUYECKHIl TOK B razax. CaMOCTOSITEIbHBINA U HECAMOCTOATENIbHBIN pa3psaa. MoJiHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIH THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MEKTPOABHKYIIEH cuiabl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usmku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIM (akT, TUmoTe3a, (u3nyeckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W WX IMPOCKIHHA Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIAXKHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHAyKuuu. KapTuHa nTuHuN MarHuTHOM MHAYKUMHU MOJIs OCTOSIHHBIX MAarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyllb U HalpaBIICHUE.

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

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHIAYKIIMHU. 3aKOH 3JIEKTpOMarHuTHOM nuaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIS KaTYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, ammumryna W ¢asza kojeObanwit. [IpyXKWHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOaHuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 53JIEKTPOMAarHUTHBIE KOJeOaHUS B HACATHHOM
KoJjeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICATBHOM KoJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUEe KOJIeOaHHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U ICHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTpeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuueckue ycTpoiicTBA M MPAKTHUECKOE TMPUMEHEHHE: JIIEKTPUUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnenoBaTeNbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue mepeMEHHOT0 TOKAa B IENM M3 IOCJIEAOBATEIBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOpoB E, B, V B snexkrpomarHuTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuatephepeHius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texnuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXEHHUE, MPETOMIICHHE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMonnHeiiHOe pacpocTpaHeHHE CBETa B OJJTHOPOJIHOM cpee.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroyl MOJIHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs OMNTHKA, JUdpaKiuOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH

['panuibl NPUMEHMMOCTH KJIaCCHMYECKOM MexaHHMKHu. [locTynaTel crnenuanbHON TEOpUH
OTHOCHUTEJIbHOCTH: WHBApHMAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUITUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHsl MOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. Dnemenmovi K6AHMOGOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u SHEPTrUU POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doToHa.

OtkpeiTe U uccienoBanue @oroapdexra. Ombitel A. I'. CroneroBa. 3aKkoHbI
¢dororpdexra. YpaBHenue DitHimTeiHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onpitel [1. H. JIeGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texnudeckne ycTpoiCTBA M TpaKTHUECKOE MpuUMeHeHHe: (PoTodnemMeHTt, (OTOAATUHUK,
COJITHEYHast OaTapesi, CBETOIHOI.



Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarer bopa. M3nydyenue u nornoimienue GOTOHOB IpU MEPEXOE aToMa ¢
OJIHOTO YpPOBHSI BSHepruu Ha JApyro. Buapl crnekrpoB. CHekTp ypoBHEH 3HEprud aroma
BOJIOpO/JIa.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOW Tyainu3M.
CrioHTaHHOE M BBIHYKJECHHOE U3ITydEHHE.
TexHuueckre yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpocKom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmroienne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHMS  sijpa. OTtkpeiTHE
paaunoaktuBHOCTH. OmBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BiusHue paInoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HeWTpoHa. Hykmownas monens siapa ['eitzenOepra—lBaHeHKo.
3apsina siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenvie u cUHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE NMPUMEHEHHE: JO03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas boMOa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BUTUs  acTpoHOMuH. llpukimagHoe W MHMpPOBO33pPEHUYECKOE  3HAUYEHUE
aCTPOHOMHH.

Bupg 3B€31H0T0 HeOa. COBBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.



ConneuHnas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnneunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemwxenne Coisnina B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUIs OTIPEJIeNIEHUs TMOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (GU3NYECKOH Teopuu B (HOPMUPOBAHUU
MpEeACTABICHUH 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPaA B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzmku 06a30BOro ypoBHS B 11 Kimacce ocCymecTBIseTcsS C y4&€ToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (akT, rumores3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TIOJI00US TPEYTOJIBHUKOB, OIMIPeIeTIeHHE TUIOIIAIU TUIOCKUX GUryp U 00bEMa Ted.

buonocus: snekrpuyeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B YKUBOM IpUPOJE, NEHUCTBHE pPaJHUALlMM Ha YKUBbBIC
OpraHU3MBblI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIEKTPAIbHBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoToCchEMKA 3eMHON
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOTO TOKa, AJIEKTPOJIBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIEC PE3yIbTaThl OCBOCHUS ydeOHOTro mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOYJaIOMmErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHu3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUICKOM I'PaXKTaHCKON UICHTHUYHOCTH, TAaTPUOTH3MA,;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlUI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U pearn3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IITAHbI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

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



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 001aCTh KU3HEACSITENbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

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

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHHUs HH(POpMALUN (HU3NUIECKOTO COJIEPKAHUA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

UCIONB30BAaTh CpEICTBAa HMH(POPMAMMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

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

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

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

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbLHOU 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
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUM, paclpelesisiTh POJu C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

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

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

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

PeryasiTuBHbIe YHHBepPCAJIbHbIE Y4eOHbIE e CTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PEHICHHs] PacUETHBIX M KA4eCTBEHHBIX 3a7ay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNnaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LEIISM;

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

WCTIOJIH30BaTh MPUEMBI peIeKCHHU ISl OLIEHKU CHTYaIluH, BEIOOPA BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHS CpellHero oOiiero oopa3oBaHusl y 0OydYarOIIMXCs COBEPIICHCTBYETCS AMOIMOHABHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOSl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUHUaibHas cUCTeMa OTcuYéTa, abCOJIIOTHO TBEPAOE TENO, UICANBHBIM Ta3, MOJEIH
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHHUS (TMpOIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUHM CTPOEHHUS BEIIeCTBA U 3JIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00BbEMa Tel MpH HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBfA3b MEXIYy IMapaMeTpamMu COCTOSIHHMS Ta3a B H30Ipolleccax, 3JEKTpU3alus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrHus, MeXaHudeckas paboTa, MEXaHWYecKas MOIIHOCTb; IpH
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUSI, HCIIOJb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JaHHYIO (DU3UUECKYIO BEIUUNHY C JPYTUMHU BETUYMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, 'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOW SHEPTHU TEIUIOBOTO JABHMIKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOe BhIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IPSIMBIX M  KOCBEHHBIX M3MEpPEHMH, MpH 3TOM  (PopMyIupoBaTh
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCHOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHHul ¢ ONOpPOl Ha N3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHnss 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOPAMH U TEXHHUECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacCHpenesisiTh OOA3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (MPOIEecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABIKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOT0 M MAarHWTHOTO TOJEH, MepHoj] M YacToTa KojiebaHwil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICIT HCMOJIb3YeMbIX BEIMYMH, HMX OO0O3HAYCHHs W E€AUHUILIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (OTOHA, TEpPHOJ IOJIypacnaja, SHEPrus CBS3W AaTOMHBIX sJiep, HpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HaYCHNUE (PU3NIECKON BETHUUHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOro 4Hcla, HocTyiaaTrsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

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

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpPUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3a/JlaHHON (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcu€Thl M OLICHUBATh PEAIbHOCTh MOJyYEeHHOI'O 3HAaUe€HU s (PU3NYECKON BETUUNHBI;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU JUIsl MOUCKA, CTPYKTYPHUPOBAHMsI, MHTEPIPETAllMU U MPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyvaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA MO (uU3MKe B TIOBCEAHEBHOW JKM3HM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJIeH, TNIAHUPOBATH PadOTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4YHOTO TI03HA 2 brbmmorexa OK
. W3HWKa U METOJIbl HAYYHOTO TTO3HAHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 bubmorexa LIOK
' M OBOmo https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
':;') Tema ypoka KOﬂqucIT::::aCOB Hara DJIeKTPOHHBbIE HU(POBHIE
Bcero poabHbie HIpakTHieckue| yyvyeyysg | 0GpasoBaTelbHbIE PECYPCHI

11 padoThl padoTsl
®du3uKa — Hayka O MPUPO/IE. Bu6morexa LIOK
Hayuibie METOZb N03HAHS 1 https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Ponb u mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM 1 bubnuorexa [JOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETLHOCTH JIFOIeH
MexaHnueckoe OBUKECHHUE.
OTHOCHUTENBHOCTh MEXaHUYSCKOTO 1 bu6moreka [IOK
nekenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubmuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe mmajienre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe nBUXEHUE. BuGniorexa LIOK
JIBMKEHHE MaTepUaIbHOU TOYKHU I10 1 https://m.edsoo.ru/ffoc3ada
OKPYXHOCTH
[IpuHIUIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lNanunes. NnepumanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIepIO3UIHK cril. Bropon 3akoH bubmmorexa LIOK
5 https://m.edsoo.ru/ff0c3be8
HeroToHa ay1s1 MaTepruabHON TOYKH

10 Tperun 3akon HetotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HeﬁBaﬂ KOCMHYECKast brbmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 TpeHusi. Cuia ConpoTUBIEHUS NPU bubnuoreka [JOK
JIBUKEHUH TeEJIA B )KANKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarensHo€ U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6moreka [IOK
Tena. MoMeHT cuiibl. [11e4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Tesa
Nmnynbc MaTepuaibHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHUIIBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepuanbHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTeHumanpHas 3HEPIUs yIpyro
nehopMUPOBaHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

TloTenmanpHble U
HENoTeHMaIbHbIE CUiIbl. CBA3H
paboTHl HEMOTEHIIMATBHBIX CHIT C

bubmmoreka [{OK

18 N3MEHEHHEM MEXaHUYECKOH https://m.edsoo.ru/ff0c478c
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXPaHEHHUS MEXaHHYECKOW YHEPTHH
JlaGopaTtopnas paborta
«I/ICCJII)GJIOEaHI/Iep CBSI3U pabOTHI CHIIBI https://lesson.academy-
19 ¢ TAMEHCHMEM MeXARTITEcKoH content.myschool.edu.ru/lesson/25c8chc0-
SHEPTUH TeJla Ha IPUMEpe £600-4b97-hizh-
cd4a653c7606?backUrl=%2F03%2F10
PAaCTSHKEHHUS PE3UHOBOTO JKI'yTa»
KonTponbHas padoTa 1o reme
20 «KI/IHIe)MaTI/IKa.pI[I/IHaMI/IKa. 3aKOHBI bubamorexa LOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B MEXaHUKE)
OCHOBHBIE TIOJIOKCHUS
21 MOJIEKYJISPHO-KUHETHYECKOM bubnuoreka [JOK
Teopuu. BpoyHOBCKOE IBMKEHHE. https://m.edsoo.ru/ff0c4dc2
Ticppysus
XapakTtep JBUKCHUS U
29 B3aMMOICICTBUS YACTHUIL BEIIECTBRA. https://resh.edu.ru/subject/lesson/3731/start/4
Mogenu cTpoeHHS Ta30B, 7858/
YKUJIKOCTEN U TBEPIBIX TEI
23 Macca monexyn. Konnuectso https://resh.edu.ru/subject/lesson/4722/consp
BemecTBa. [loctosHHas ABorapo ect/?ysclid=Imwa8fk00s312874128
24 TennoBoe paBHOBecHe. https://resh.edu.ru/subject/lesson/5898/start/1
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Temmeparypa u e€ usMepeHue.
[IIxana remneparyp Llenbcus

5462/

WUneanpusiii raz 8 MKT. OcHOBHOE

bu6mmoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa
26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
https://www.yaklass.ru/p/fizika/10-
klass/osnovy-molekuliarno-kineticheskoi-
teorii-mkt-6858725/fizicheskoe-opisanie-

27 3akon JlaapToHa. ['a30BbIe 3aKOHBI sistem-s-bolshim-chislom-chastitc-
6858820/re-5¢824357-8582-496e-923f-
513a8729e990?ysclid=Imwaanob4n7389158
4

JIaGopaTtopHas pabora https://globallab.org/ru/project/cover/2d3e40
)8 «HcenmenqoBanue 3aBUCUMOCTH d2-ee40-496b-98da-
MEKTy TapaMeTPaMH COCTOSTHHSI 4044af670cb2.ru.html?ysclid=Imwacdxytp84
Pa3peKEHHOTO Ta3ay 7635826

29 M3omporiecchl B UieaibHOM ras3e u bu6mmoreka [JOK
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEpTrHS
TEPMOAMHAMHYECKOW CUCTEMBI U

30 CIIOCOOBI €€ U3MCHEHHS. bubmuoreka [JOK
KonnuecTBo TemioTsl u pabora. https://m.edsoo.ru/ff0c5952
BuyTpennsis sHeprus
OJIHOATOMHOTO HJICAIBHOTO Ta3a

bu6mmoreka [JOK
31 Buns! Tennonepenaun

https://m.edsoo.ru/ff0c5¢c36
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https://globallab.org/ru/project/cover/2d3e40d2-ee40-496b-98da-4044af670cb2.ru.html?ysclid=lmwacdxytp847635826
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https://m.edsoo.ru/ff0c5c36

VYennrHag TEIIOEMKOCTD BENIECTBA.

KosnuecTBo TemuoTs! npu

bubnuoreka [IOK

32 Teruionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5c36
rporecc
33 IIepBblit 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
ero MpUMEHEHHE K H30IpoLeccamMm https://m.edsoo.ru/ff0c5efc
HeobpaTtumocTs miporieccoB B
34 npnpfﬂe. Bropoii I;aItIOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHA
35 [Tpunmun nevicteus u KT/ bu6moreka [IOK
TEIIOBOI MaIINHBI https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/consp
36 Iukn Kapno u ero KITJ] ect/160221/
https://oblakoz.ru/conspect/491589/problemy
DKOJIOTHYECKHEe MPOOIEeMbI o
37 S — -energetiki-i-ohrana-okruzhayuschey-
sredy?ysclid=Imwaeiyrep196367712
O06o06maromuii ypok
38 «MOJ‘II:KYJII;I[lpHa}}[]p ¢uzuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTpoibHas paboTa o teme
39 «MOJ‘IpeKYJ'IHpHEH ¢uznka. OCHOBBI bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnapenue u KUIeHne https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAsI 1 OTHOCHUTEIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
42 TBeépnoe teno. Kpucrammueckue u bubnuorexa [IOK
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amop(dHbIe Tera. AHU30TPOIHS
CBOMCTB KpHUCTaLIoB. Kujakue
kpuctayibl. CoBpeMeHHbIE
MaTepuabl

https://m.edso0.ru/ff0c65f0

[InaBnenue U KpUCTATUIU3ALMSL.

43 VYaenpHas TEIUIOTA IJIABJICHHUS bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumariust
bubmmoreka [{OK
44 Y 0
PABHEHHC TEILIOBOTo batatca https://m.edsoo.ru/ff0c6820
C) .0 [
o | e e
AL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
IT
o | oo e
YHPOBOL ] https://m.edsoo.ru/ff0c6bcc
COXpPaHEHUS EKTPUUYECKOTO 3apsaaa
B { .3
47 | Kysona. Toreumnt ssepueorint bGmiorera LIOK
‘ ’ P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsik€HHOCTD 3JIEKTPUYECKOTrO
48 noJis. [IpuHiun cynepno3unuu bubnuoreka [JOK
AIIEKTPHUYCCKUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
Pa6
o | e e
] e https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
IT
POBOJHUKHU U AUDJIEKTPUKH B BuGmmorexa [OK
50 IEKTPOCTATUYECKOM II0JIE.

Z[I/IBJ'ICKTpI/ILIeCKaH MMPpOHHULIAEMOCTb

https://m.edsoo.ru/ff0c7018
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bubmuoreka [IOK

ol OnekrpoeéMkocTb. Konnmencarop https://m.eds00. ru/f0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHHGfIC&Topa. DHeprus Bubmrotexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOPa
53 Jlabopatopnas pabora "V3mepenue 1 https://resh.edu.ru/subject/lesson/3753/main/
AIEKTPOEMKOCTH KOHJICHCaTopa" 48781/
[TpuHIMTT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAILHOTO https://uxguide.ru/ustroistvo-kondensatora-
54 ammapara, CTpyHHOTO IpUHTepa. fizika-10-
DJIeKTpoCTaTHUECKas 3allNTa. klass/?ysclid=Imwajw097k18935179
3azemIIeHHe MEeKTPOIpruOOpoOB
DIEKTPUYECKHUN TOK, YCIIOBHS €70
cymiectBoBaHusL. [I0CTOSIHHBIN TOK. https://app.onlineschool-1.ru/10-
55 Cuua Toka. Hanpsokenue. klass/fizika/postoyannyj-elektricheskij-
Comnporusienue. 3akon Oma st tok2/article
ydacTka Lenu
[TocnenoBarensHOE, TapasuieIbHOE,
CMEIIaHHOE COEAMHEHUE
56 MIPOBOTHUKOB. Jila6opaTopHa;1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0c74f0
pabota «/3ydyeHne CMEIIaHHOTO
COEIIMHEHUS PE3UCTOPOBY»
PaboTa u MomHOCTh
57 3J‘IeKTpI/I‘IeCKI:)lFO TOKa. 3aKOH bubmorexa LIOK
https://m.edsoo.ru/ff0c7838
[xoynsa-Jlenna
3akoH OMa 1151 TOJTHOM
58 (3aMKHYTOM) 2NIEKTPUUECKOH IICTIH. 05 bubmuoreka [JOK

KopoTkoe 3ambIkaHue.
JlaGopaTopnas pabota «3mepeHune

https://m.edsoo.ru/ffOc7ae0
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OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBIICHUS

DNeKTpOHHas IPOBOJAUMOCTb
TBEPIBIX METAJUIOB. 3aBUCUMOCTh

https://resh.edu.ru/subject/lesson/3775/start/1

59 COIPOTHUBJICHUS] METAJIJIOB OT 07857/
Temmneparypbl. CBEpXIIPOBOAUMOCTD

50 DIEKTPUUECKUH TOK B BaKyyMe. https://resh.edu.ru/subject/lesson/3787/start/1
CBoucTBa ANIEKTPOHHBIX ITYYKOB 97482/
[TonympoBOAHUKH, UX COOCTBEHHAS

61 1 MIPUMECHAs MPOBOJAUMOCTb. bubnuoreka [JOK
CaowicTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEeKTPpUYECKHUH TOK B PACTBOpax U

62 paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK
DIEKTPOJUTHYECCKAS TUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUHU TOK B ra3ax.
CaMOCTOSITeNIbHBIN U bu6mmoreka [JOK

63 .
HECaMOCTOATEIILHBINA pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK
npuMenenue. IIpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok bubnmoreka [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be

66 KonTponpHast pabota o Teme bubnuorexa LIOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8a
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aneKkTpuueckuid Tok. Toku B
Pa3IMYHBIX CPEAX

Pe3epBHbpiit ypok. KonTposibHas

bu6mmoreka [{OK

o7 padora o Teme 1 https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuka"
68 PezepBHblit ypok. O6o0marommii 1 bubmmoreka [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

No Kosmn4ecTBo yacoB
n aTa DJIeKTpoHHbIE U POBLIE
Tema ypoka KonTpoabnbie IIpakTnueckue A
/ Bcero 5 5 usyyenust | 00pa3oBaTeibHbIE pecypchl
padoThI padoThI
n
ITocTosTHHBIE MAarHUTHI M KX
B3auMoO/IeiicTBHE. MarHUTHOE ToJIE. 1 bubnuorexa [JOK
BekTop MaruHuTHOW MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHOE T0JIe MPOBOTHUKA C TOKOM. Bi6 LIOK
nonroTeKa
OmneIiT Opcrena. BzaumopeiicTeue 1
pOBO P OH ¢ ToKo A https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlabopaTtopHas paborta «3ydenne 1 1 bubnuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.
bu6mmoreka [JOK
JlaGopaTtopHnas pabora «MccinenoBanue 1 1
. https://m.edsoo.ru/ff0c9ac0
JICHCTBHUS MMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JleficTBME€ MarHUTHOTO TIOJIS HA Bu6 110K
nonroTeka
JBUKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 httos:
ttps://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ota cuiel Jlopenma
DnekTpoMarHuTHas HHAyKIus. [ToTok https://lesson.academy-
BeKTOpa MarHuTHOU uuAykuuu. J/1C 1 content.myschool.edu.ru/lesson/874074f3-

MHIYKIHN. 3aKOH JIEKTPOMarHUTHOU
uHaykun Papazaes

62d6-449b-9f1b-
9fe9a3e79f52?backUrl=%2F03%2F11
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Jlaboparopras pabota «/ccnenmoBanue

bubmuoreka [IOK

! SIBIICHUSI SJICKTPOMArHUTHOW MHTYKITHH) https://m.edsoo.ru/ff0cal50
NuayKTUBHOCTB. SIBIEHUE
8 camouHaykiuu. JJ1C caMOMHTyKITUH. bubnuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IoJie
E;:;g:if Z(c)?; ziizlﬂMijHm https://electricalschool. ipfo/spravochnik/elte
’ hustr/2311-elektromagnitnye-ustroystva-
9 AJIEKTPOMATHUTBI, AJIEKTPOIBUTATEIb, . .
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHI] naznacherT!e-VIdv-trebovanlva-
’ konstrukcii.html
WHIYKIIHOHHAS TIeYh
10 O6o0matomuii ypok «MarHuTHoOE moJe. bubnuorexa [JOK
DIeKTPOMArHUTHAS WHYKIIHS https://m.edsoo.ru/ff0cab82
KonTposbhas paboTa no teme
11 «Mal“l:{I/ITHOC nI;ne. DneKTpoOMarHuTHas bubamorexa LOK
https://m.edsoo.ru/ff0cad58
WHIYKIHS
CBo0OogHBIE MEXaHNYECKUE KOIeOaHMs.
12 I"apmonnueckue konebanus. Y paBHCHHE bubnuoreka [JOK
rapMOHUYECKHUX KOJICOAHHIA. https://m.edsoo.ru/ff0caf06
[IpeBpaienue suepruu
JIaboparopHnas pabota «lcciaemoBanue https://globallab.org/ru/project/cover/13b177
13 3aBHCHMOCTH IIEPHOA MAJIbIX 04-6155-4270-9dde-
KOJICOAHHIA TPy3a HA HUTH OT JJTHHBI 23cdf7abd253.ru.html?ysclid=Imwb41lejpp2
HUTHU U MaCChl Tpy3a» 53894870
Kone6arenbHbId KOHTYp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KOJeOaHus B BuGmmorexa [OK
14 | wuneanbHOM KOJI€OaTETLHOM KOHTYpE.

Amnanorus MCKAY MCXaHNYCCKUMU U
QJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

https://m.edsoo.ru/ff0ch820
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®opmyna ToMcoHa. 3aKOH COXpaHEHUS

15 | »Hepruu B u€aIHLHOM KOJIEOATEILHOM buoamorexa HOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBnenue o 3aTyxarommx
KoJieOaHusx. BeIHYKICHHBIE
16 | MexaHUYeCKHE KO;I:;HM. Pe3onanc. Bubmrotexa LIOK
https://m.edsoo.ru/ffocbb86
BriHyX/1IeHHBIE AJIEKTPOMArHUTHBIE
KoJieOaHust
[lepemenHbIn TOK. CHHYCOUAIbHBIN
MepeMEHHBIA TOK. MOIIHOCTH
17 neieMeHHoro TOKA. AII\I/IIHJ'II/ITy,ZIHoe u bubmmorexa LIOK
8 https://m.edsoo.ru/ffOcbd34
JICUCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U
HaIpsHKEHUS
https://www.yaklass.ru/p/fizika/11-
klass/elektrodinamika-elektromagnitnye-
Tpaucdopmarop. [IponsBoacTso, kolebaniia-i-volny-6928995/fizicheskoe-

18 | mnepemaya u morpebienue opisanie-elektromagnitnykh-kolebanii-i-

AIIEKTPUYECCKON DHEPTUU voIn-6927513/re-18a99e36-d63f-433d-b269-
€956a877510f?ysclid=Imwhb5bbkn06014640
5

YCTpoHCTBO M IPAKTUUECKOE

1g | TPMMEHEHHE SIIEKTPHYECKOTO 3BOHK, bubnuoreka [JOK
reHeparopa IepeMEHHOr0 TOKa, THHUI https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJIOTUYECKHE PUCKH TTPH https://ecologanna.ru/ekologicheskie-

oo | TIPOM3BONICTBE MMEKTPOOHEPIHN. problemy/ekologicheskie-problemy-
KynbTypa Ucroib30BaHus svyazannye-s-sovremennoj-
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM KHU3HU energetikoj?ysclid=Imwb6wot2s334377380

21 | MexaHn4ecKue BOJHBI, YCIOBHUS bu6mmoreka [JOK
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https://ecologanna.ru/ekologicheskie-problemy/ekologicheskie-problemy-svyazannye-s-sovremennoj-energetikoj?ysclid=lmwb6wot2s334377380
https://ecologanna.ru/ekologicheskie-problemy/ekologicheskie-problemy-svyazannye-s-sovremennoj-energetikoj?ysclid=lmwb6wot2s334377380
https://ecologanna.ru/ekologicheskie-problemy/ekologicheskie-problemy-svyazannye-s-sovremennoj-energetikoj?ysclid=lmwb6wot2s334377380

pacnpoctpanenus. [lepuon. Cxopoctsb
pacipoCTpaHeHUs U IJINHA BOJIHEI.
[TonepeyHsbie U MPOIOTHHBIE BOJIHBI

https://m.edsoo.ru/ffOccab4

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
C) )
23 cnortema n xopoers. Waa biorera L1OK
pOCTL- https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
24 [TpUHIMITBI PAAUOCBS3H U TCICBUICHNUS. https://resh.edu.ru/subject/lesson/4915/start/4
PazButue cpencts cBa3u. Pagnonokarus 7443/
o5 KonTponsnas pabora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
H o
26| cnera n ozsopoot cpose. Tovcuui bGmiorexa LIOK
AHOPOX peze. https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyd cBera
O .3
27 cnera. Hocrpocne mobpacrnts bGmiorera LIOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IT !
28 BP]I;) enoel\l/l{JII{ZI::IZCTCsz:HHeOJ;IO: eIbHBIH bubmiorexa LIOK
P P - Ped https://m.edsoo.ru/ffOcd7f6
yrOJI TIOJIHOTO BHYTPEHHET'O OTPaXKEHUS
Jlaboparopnas padora «M3mepenue bubnunoreka [JOK
29
MOKa3aTelIs MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
| e el
- OPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
31 JlaGopaTopHnas pabora «lccnenoBanue https://resh.edu.ru/subject/lesson/3843/consp

CBOMCTB M300pakeHUH B IMH3AX»

ect/?ysclid=Imwb9vcxt0917430865



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3843/conspect/?ysclid=lmwb9vcxto917430865
https://resh.edu.ru/subject/lesson/3843/conspect/?ysclid=lmwb9vcxto917430865

Hucniepcus csera. CIIOXKHBIN cocTaB
6enoro ceera. Lger. JlaboparopHnas

http://www.fizika.degtjarka8.ru/index.php/fiz

ika-11/laboratornye-raboty/135-nablyudenie-

32 pabora «Habmronenue aucrepcun yavleniya-
CBETa» dispersii?ysclid=Imwhbbobox8361141866
33 Wntepdepennus cera. Judpakius bubnuorexa [JOK
cera. JludpakironHas peméerka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI M YCTPOHCTBA U https://resh.edu.ru/subject/lesson/3829/consp
YCIOBHS HX O€30MMaCHOTO IPUMEHCHHUS ect/?ysclid=Imwbcyjv2a359334067
['paHUIBI MPUMEHHUMOCTH KJTACCHICCKON
36 MIe)XZlHEKI/I. ?[OCTyJ‘IaTLI CHenHaIbHOU bubmmorexa LIOK
https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 | 3BamemieHue BpeMeHiI u cIZ)KpameHHe bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 ‘laCTII)/II_[bI. CB;I3Ly Macfm C DHEpPTUEH U bubmotexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MoKos
KonTponbnas padora «Ontuka. OCHOBBI
39 cneuI/II)aanoﬁ feOpI/II/I bubmmotexa [IOK
https://m.edsoo.ru/ffocf6f0
OTHOCHUTEILHOCTH»
40 ®otounbl. opmyna [1nanka. Dueprus u bubnunoreka [JOK
UMIyIbC GOoTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE bubnunoreka [JOK
dorosdpdexra. OnbiThl A. I'. CToneroa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTorddekTa. YpaBHEHHE bubnmoreka [JOK

OuHirenHa i porodrddexra.

https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

«Kpacnas rpanuna» poroaddexra

JaBnenue cBera. OnwiTh [1. H.

bubmuoreka [IOK

43 JleGeneBa. XuMHUUECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texmirieckue yeTpoicrea H_ https://znanio.ru/media/prezentatsiya_fotoele
44 | TPACTITICCHOC HPHMCHCHHC: menty_i_ih_primenenie_11_Kklass-
(oTOSAEMEHT, (OTORAT MK, COTMHEHA 201963?ysclid=Imwbgmvvs470719969
Oarapes, CBETOINO/T
45 Pemenne 3agau mo teme « 3J€MEHTBI bubmmoreka [{OK
KBAHTOBOM OITTHUKID» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITHI
46 Pezlelptbopna 0 PACCESTHUIO O-YaCTHII. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d091a
[Imanerapnas MoJeab aToMa
bu6moreka [IOK
47| Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u norsomnieHrne GOTOHOB NMpH
48 nepey;one aToMa ¢ ozIEIoro y(zOBH;{ ’ bubamorexa LOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl criekTpos
BoaHoBEIe cBOMCTBA yacTUIl. BOJHEI f¢
bpowuis. KopnyckynsipHO-BOJTHOBOW bubmuoreka [JOK
49
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI
50 Pe3elio(bopﬂ§ 1fo OTIPEJICIICHUIO COCTaBa bubmuorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3ITYYCHHUS
CaoricTBa anb(a-, 6eta-, raMma- https://nauka.club/fizika/alfa-beta-gamma-
51 | wusnydeHus. BiusHue paanoakTHBHOCTH izlucheniya.html?ysclid=Imwbirtzes2003790
Ha )KMBBIE OPraHU3MBbI 91
52 | OTKpbITHE IPOTOHA U HEUTPOHA. bubnuorexa [IOK



https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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https://nauka.club/fizika/alfa-beta-gamma-izlucheniya.html?ysclid=lmwbirtzes200379091
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N3ortombl. Anba-pacnaj. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4yeHue

https://m.edsoo.ru/ff0d1162

DHeprus CBA3M HyKJIOHOB B Si/pe.
SAnepHble peakuuu. nepHbIM peakTop.

bu6mmoreka [IOK

53 | Ilpobaemst, nepenexrise, . https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHUE aCTICKTHI SACPHON
SHEPTEeTUKHU
DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOCHUS 1
54 pEerucTpanyu 3JIEeMEHTAPHBIX YaCTULL. bubnuoreka [JOK
Kpyrisiit cron «DyHaameHTaIbHbIC https://m.edsoo.ru/ff0d0e38
B3auMOaeuCcTBUI. EquHCcTBO
(hbM3UYECKOU KapTUHBI MUPa»
BH_I,I 3BE3AHOIO Heba. Cospesus, ApKHe https://resh.edu.ru/subject/lesson/3918/start/4
55 | 3BE3mpI, INIAHETHI, NX BUIUMOE 8521/
nBkenne. CollHeyHas cCUCTEMA -
56 Counite. CosHedHast aKTUBHOCTb. https://resh.edu.ru/subject/lesson/3918/start/4
Hctounuk sHeprun CoJiHIla U 3BE3]T 8521/
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI INIABHOK MOCICAOBATEILHOCTH.
57 Buytpennee crpoeHue 3BE3I. https://resh.edu.ru/subject/lesson/5910/consp
CoBpeMeHHBIE MTPEIICTABICHHS O ect/280700/
MPOUCXO0XACHUH 1 3BOJItoIMK CoJIHIIA U
3BE3]T
Muneunsin [1yrs — Hama I'anakTuka.
58 [Tonoxenue u apmxenue ConHIa B https://resh.edu.ru/subject/lesson/4935/consp

lNanaktuke. 'anaktuku. YepHble ABIPHI B
AIpax TaJlakKTUK

ect/290419/



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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https://resh.edu.ru/subject/lesson/4935/conspect/290419/

Bcenennas. Paszberanuve rajiakTuk.

https://resh.edu.ru/subject/lesson/4937/consp

59 | Teopus boxpmoro B3psiBa. PenukroBoe ect/197940/
n3nydeHue. MeraranakTuka -
https://mks-onlain.ru/sovremennyye-

60 | Hepemennabie TpoOIEMbI ACTPOHOMUH problemy-astronomii-11-
klass/?ysclid=Imwbupmt3u638600673
https://mks-onlain.ru/astrofizika-

KontponbHas padoTa «21eMeHTHI .
61 ACTPOHOMUU U aCTPOPHUIUKIY astronomiya-11-klass-
P P eto/2ysclid=Imwbwi6tk6207454786
006006 i .P . .
ODIMAIOIIIE YPOR. FOITb (beHKH 1 https://spravochnick.ru/koncepciya_sovreme
ACTPOHOMHHU B DKOHOMHUYCCKOU, . . . .
. . nnogo_estestvoznaniya/ponyatie_kartiny mi
62 | TEXHOJIOTMYECKOH, COIMAILHOM 1 . ) . . .
Tkl chepax eATebHOCTH ra_i_ee_vidy/fizicheskaya_kartina_mira/?ysc
pax lid=Imwc363th7548434108
9eoBeKa
. https://spravochnick.ru/koncepciya_sovreme
O6o06matomuii ypok. Poss 1 mecto ] ] ] )
63 | (USHKI U ACTPOHOMMUH B COBPEMEHHOI nnogo_estestvoznaniya/ponyatie_kartiny mi
aveEHOH KA TI;HG I P ra_i_ee_vidy/fizicheskaya_kartina_mira/?ysc
YAHOH Kap P lid=Imwc363th 7548434108
O6o06matomuii ypok. Poss dpusmdeckoit
gq | Teopuis bopmupoBaHUT https://resh.edu.ru/subject/lesson/3900/consp
MPEACTaBICHHN O (PU3MUECKON KapTHHE ect/?ysclid=Imwbzt3561839731236
MUpa
O6o6maromuit ypok. Mecto
65 (bu3n4eCKOil KapTHHBI MHpa B 00IIEM https://resh.edu.ru/subject/lesson/3900/consp
psILy COBPEMEHHBIX €CTECTBEHHO- ect/?ysclid=Imwbzt3561839731236
HAyYHBIX MPEJCTABICHUN O IPUPOJIE
. https://videouroki.net/video/01-magnitnoe-
PesepBHbIi ypok. MaruutHoe mnoie. . . .
66 pole-indukciya-magnitnogo-

aﬂeKTpOMaFHI/ITHaH HHAYKIHUA

polya.html?ysclid=Imwbyf2bci788968286
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PesepBubiit ypok. Ontuka. OCHOBBI

https://lesson.academy-

content.myschool.edu.ru/lesson/162cae8b-

o7 CHEIMAILHON TEOPUH OTHOCUTEILHOCTH L 2de9-40e7-a43e-
5e70303154b0?backUrl=%2F03%2F11
68 Pesepnsrit ypok. KBanTtoBas ¢usmka. 1 bubnuorexa [JOK
DJeMeHTBI aCTPOHOMHHU U aCTPODHUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/lesson/162cae8b-2de9-40e7-a43e-5e70303154b0?backUrl=%2F03%2F11
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosnes b.b., Uapyrun B.M. nox penakmueit

[TapdentneBoit H.A., AkunonepHoe oOuiectBo «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPUAJIBI 1A YUUTEJIA

1. ®usuka. 10 kmacc. YueOHUK 115t 0011eo0pa3oBaT. OpraHU3aluii ¢ MPUI.HA SJIEKTPOH.
HocuTene: 6a30BbIi 1 npoduiabHBI ypoBHU/ .51, Msakumes, b.b. byxosues, Cotckuit
H.H./ M.: IIpocsemenue, 2020.

2. Kynepmreitn FO.C. ®usuka. JluddepennrpoBanupie KOHTPOJIbHBIE pa0OTHI. 7 -
I1xmace.CII6.: U3a. Jlom «CentsaOps», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSITEIBHBIX U KOHTPOJIBHBIX padoT. 10 — 11 kmacchr:
nocobue s yuutenei oomieodpazosar. yupexaennit/ C.M. Anapromeukus, A.C.
Cnyxaesckuii.- M.: [Ipocsemenue, 2018.

4. Coopnuk 3a1a4 no ¢usuke. 10-11 knaces! (k yuebnukam .51, Mskuiesa u.jp.) — M.:
Ox3ameH, 2019.

5. Coopuuk 3amau o ¢usuke i 10—11 kmacesl: mocodue st yyanuxcst oomeoOpa3onar.
opranu3anuii: 6a3oBblii u npodui. ypouu / H.A. [Tapdentbena.- 5-¢ uza. M .
[Ipocsemenue, 2017 1.

6. ®uzuka. 3agaunuk. 10-11 ki.: [Tocobue mmst o6ieoOpazoBat. yupexxaeHuii / PeiMkeBUY
A.TI. - M.: [Ipocpa, 2019.

7. TemaTHueCcKue CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThI 1o ¢u3suke. 10 kmacc. / O. 1.

I'pomuesa.- M.: Dk3amen, 2017.



8. A.Il. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. MockBa, [poda, 2017 r

9. ®poHTanbHbIe TabopaTopHbIE pabOTH MO pu3uke B 7-11 kmaccax
o0mieo0pazoBarenbHBIX yupexkaeHusx: Ku. mus yaurens / B.A. Bypos, 10.1. uk, b.C.
3BOpBIKUH | JIp.; oA pea. B.A. Byposa, I'.I'. Hukudopoga. - M.: [Ipocemenune: Yue0,
T., 2015

10. KoauduxaTop 1€eMEHTOB COAEpKaHus U TPEOOBaHUI K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTENIbHBIX YUPEXKACHHUH 11 mpoBeaeHus B 2024 roxy eAMHOTo
rocyaapctBeHHoro sk3amena no ®U3UKE.
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HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

- Aunmaru pusryeckux oobextoB. http://physics.nad.ru/

- XKuBas ¢usuka: odyyarommas nporpamma. http://www.int-edu.ru/soft/fiz.html
- Ypoku ¢usuku ¢ ucnosp3oBanuem Mutepueta. http://www.phizinter.chat.ru/

- ®usuka.ru. http://www.fizika.ru/



- ®usuka: KoJuteKnus oneIToB. http://experiment.edu.ru/

- dusuka: 3JeKTPOHHAs KoJuteKius onbiToB. http://www.school.edu.ru/projects/physicexp
-http://nsportal.ru - counmanbaas ceth pabOTHHUKOB 0Opa30BaHMSL.

- http://markx.narod.ru/pic/ - ¢pusuka B mkoJe.

- http://festival. 1september.ru/articles/ - ¢hectrBanp negaroruuyeckux uaei
«OTKpBITBIN YPOK».

- http://www fizika.ru/ - caiit qs yuuteneit GU3MKH U UX YICHUKOB.

- http://lwww.physics.ru/ - maTepuassl mo ¢usuke.

- WWW . ege .edu.ru - uadopmarnmonHslit mopran EI'D.

- http :// school - collection . edu . ru / - equnas komtexkuus [{OPoB
bubmmoreka [{TOK https://m.edsoo.ru

- https://resh.edu.ru

- https://yaklass.ru

- https://edu.skysmart.ru

-https://urok.apkpro.ru



