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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YpOBHE CpeIHETro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
¢denepanbHOi pabouell MporpaMMbl BOCIHUTAHMS M KOHLENIMH ITPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynpTaTaM OOyueHHus, a TaKK€ YYUThIBAET HEOOXOJMMOCTb pPEATU3aALUU MEXIPEIMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX TPHUPOJIBI, BHICTYIIAsl B KAYECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3MUECKHEe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku 115 ypoBHA cpeHero oliiero o0pa3oBaHus MOJOXKEH s UACH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku mpeamnonaraeT 3HakoMCTBO C IIMPOKHM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,

MOCBSAILIEHHBIX AYKOJOTHUYECKUM HpOGJ’IeMaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbBI C PA3BHUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISAIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHME MPEACTABICHUH 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-IeITETLHOCTHBIN MOJIX0 B Kypce (PU3UKU pealin3yeTcs MPEekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpamMme Mo (u3nke OOBEAMHEHBI B OOIIMIA 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 IIIaHMPOBaHMS 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 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (U3NYECKUX SBJICHUM W TPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEeIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe obOopynoBaHue (OpMHUpPYeTCs B COOTBETCTBUUM C TMPUHLIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

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

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIaAMEHTAILHBIX 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 TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneld oOecreunBaeTcs PEIICHHEeM CIeIYIONMX 3aJad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOANHAMHUKY, 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 pELIeHUs pPa3IMYHBIX 3aJad C SBHO 3aJaHHOM (u3nyeckoit
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

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

Ha wusydyenue ¢usuku (6a30BbII ypOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE MePEeMEIICHIA 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuxeHue. J[[BwkeHue MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MIEpEIaAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.
Tema 2. Junamuxa



[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTE€pUaIbHBIX TOYEK.

3akoH BceMupHoOro tarorenus. Cuia tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT cHIIBl OTHOCUTENBHO OCH BpameHud. Ilnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHUE: TMOIIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOAbEME U TTaICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IMPYXUHE M PE3MHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTuBHOE NBHKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus marepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

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

[loTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasITHUKOB.

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

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. MoJieTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenied. Macca u pa3mepsl Mojekyn. KonumdecTBo BellecTBa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHedl KUHETUYECKOW HSHEPTHUH
TEIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B MAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | paduueckoe mpeacTaBiIeHue U30IMPOIECCOB: U30TEPMa,
n30x0pa, u3obapa.

Texaudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OmnbrTel 10 AU Gy3Un KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISPHOTO B3aUMOACHCTBUSI.

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

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

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAaThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JelIbHast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh IpoIeccoB B MPUPOJIE.

TennoBbie MamuHbL. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aeiictBusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUIYECKHE MPOOIEMBbI TETIOOHEPT€TUKH.



TexHuueckue YCTpPOWCTBA M IIPAKTUYECKOE IPUMEHEHME: [JBUIaTelb BHYTPEHHETO
Cropanusi, OITOBOM XOJOIMIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS ).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 1o aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO JABUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue u  kuneHue. AOCOJIOTHasT U
OTHOCHTEJbHAS BIIAXXHOCThH BO3ayxa. HachleHHbIN map. Y aenpHas TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAIIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuaybl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TeruioTa rasiaeHus. Cyomumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHu4eckre YCTpPOWCTBA W TPAKTHYECKOE NPUMEHEHHUE: THTPOMETP M ICHXPOMETD,
KaJIOpUMETP, TEXHOJIOTUM  TIOJIYYCHHUS COBPEMEHHBIX MaTepHalioB, B TOM  4YHUCIIEC
HaHOMAaTePHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHMKEHHOM JaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HaGnronenue nHarpeBaHus U TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepeHune OTHOCUTEILHOM BIAKHOCTH BO3IyXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3aiusa Tel. OJeKTpudyeckuil 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoje. HampsxéHHocTh 3nekTpuueckoro mnojis. IlpuHnun cynepno3uuuu
JNEKTPUUYECKUX NoJIEN. JIMHUN HaNpsLKEHHOCTU IIEKTPUUYECKOTO TOJIS.

PaGora cun onektpoctatnueckoro mousa.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [udnekTpuueckas NpOHUIAEMOCTb.

OnektpoéMKkocTh. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJEKTPONpPHOOPOB, KOHACHCATOP, KOMHUPOBATIBHBIMI
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmoneicTBue HadEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

JIUnJIeKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtit anekmpuyeckuii mok. Toku 6 paznuunslx cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUYHUKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emnu.

DneKTpuyecKoe COINPOTHUBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIAs CHJIAa M BHYTPEHHEE COMPOTUBIICHUE MCTOYHHUKA TOKa. 3akoH Oma 1ist
MOJTHOM (3aMKHYTOM) AJeKTprudeckoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJAUMOCTb MOJYIPOBOJHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUCCOManus. DIEKTPOJIN3.

OnekTpuyeckuil ToK B razax. CaMoCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psaa. MoaHus.
[Tna3zma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN MO/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe m3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TaJlbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.



W3mepeHne ANEKTPOJBIDKYLICH CHIBI HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIIPOTHUBIICHUSL.

Habmonenue snexrponusa.

MexnpeaMeTHble CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS ¢ y4ETOM
COJICP)KATEIBHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mesicnpeomemnvie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBJICHUE, HAYYHbIM (akT, TUmoTesa, (usuyeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHWE CHCTEMbl YpaBHEHHWH, JMHEWHass (QyHKOus, mapadona,
rurep0oIia, uX TpapuKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBIKEHUE B KUBOW npupoie, nudpdysus, ocMoc, TerooOMeH
KUBBIX OPTraHU3MOB (BHIBI TETUIOTIEPEIauH, TEIJIOBOE PAaBHOBECHE), DIEKTPHUECKUE SIBIICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DIIEKTPOJUTHIECKAS TUCCOLIMAIINS, TabBaHHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJIOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, JJIEKTpOHArpeBareibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocrostHHBIE MarHuTHL. B3amMopelicTBHME IOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexkrop marautHoM nHAyKuMU. [IpyuHIUI Cynieprio3uiMi MarHUTHBIX OJI€H. JIMHUM MarHUTHOMU
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOT'O TPSIMOrO IPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHHUKA, KATYIIKH C TOKOM.
OmneIT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

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

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHAYKLHH.
DNEKTPOABMKYIIAS CUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajies.

BuxpeBoe anexkTpuueckoe moJie. DIEKTPOABUKYIIAS CUJAa WHAYKIUU B IMPOBOIAHUKE,
JBHKYIIEMCS TTOCTYHATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

10



IIpaBuiio Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYILAS CUJIA CAMOUHTYKIIHH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTBHI, JIEKTPOJBUTATEIb, YCKOPUTEIIN NIEMEHTAPHBIX YACTHL], HHIYKLIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTbD AJIEKTPOJBIXKYIIEH CUJIBI HHAYKIIMA OT CKOPOCTH M3MEHEHWUS MarHUTHOTO
MTOTOKA.

SIBrieHNE CaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHATa Ha PaMKy C TOKOM.

HccnenoBanue sBIICHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYeCKHe
kosebanus. Ilepwon, wactora, ammummtyaa W ¢asza kojeOanuil. [IpyXKWHHBIH MasTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYECKUMH H  3JICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BBIHYXIEHHbIE MEXaHMUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHyxIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIECHUE DIEKTPUUECKON DHEPTUH.
DKOJIOTMYECKME PHUCKH TPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcHosib30BaHuUs
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KosieOaTeIbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYeCKUN
MasiTHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.
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HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue peonanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUsI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogernb TUHUM 3IEKTPOIIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJI€OaHUI Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 TMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHble 60 IHbL

MexaHnudeckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TPOMOJBbHBIE BOJHBL VHTepdepeHtns u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMmKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUSI M3JIyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOpoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJisgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Pagunonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

Texnuueckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nuntepdepeHnu u qudpakini MEXaHHUECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsI3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHE, MPETIOMIICHHE,
noJsisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeiHOE pacipoCTpaHEHHE CBETa B OJTHOPOJIHOM Cpejie.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€eHUH B IUIOCKOM
3epkae.
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[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId YroJl IOJIHOIO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. L{Ber.

CoOuparomue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n300pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYECHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakumst cBera. JudpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIEeHUU MOHOXPOMAaTHUYECKOTO CBETA Ha AU(PPAKLUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWCTBa W NpPAKTHUECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OINTUKA, JU(PPaKIHOHHAsS
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHUe, OTpakKeHWe M NpejomiieHue cBera. OnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6mronenue narepdepeHiiuu crera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH
['panuipl MpUMEHMMOCTH KJIacCMYeCKOM MexaHuku. [locTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [Inanka cBs3u SHEPrUu POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIBC
¢dorona.
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OtkpeiTie u wuccnenpoBanue Goroadpdexkra. Ompiter A. T. CroneroBa. 3akoHBI
¢dororddekra. Ypasuenue DitHmTeitna aus potosddexra. «Kpacuas rpanumna» Gotosdpdexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHUMHUUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuto o -yactuil. I[lnanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue u norsouieHne GOTOHOB IpU MEPEXOJE aToma C
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Hepruud aroma
BOJIOPO/IaA.
BonHoBsbIe cBoOMcTBa yacTull. Bosuel ne bpoiins. KopryckynsipHO-BOJIHOBOM Tyaiu3Mm.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPOMCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJbHBIM aHAIN3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
HaGnronenne nuHeRYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH4aToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHMS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa no ornpeneneHno cocraBa pagioakKTUBHOTO H3ITydSHHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacniaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTHI SIEPHON YHEPTETUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHudeckue yCTpONCTBAa M IPAKTHUUYECKOE NMPUMEHEHHE: JO03MMETpP, Kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukiagHoe ©  MHUPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Comnneynas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPaTbHBIA KJIACC — CBETUMOCTBY». 3BE3MbBI
TJIAaBHOM TMOCTEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3M TJIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [Tyts — Hamra I"'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bosnemoro B3peiBa. PenmkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl acCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUI OTIpeJieNIeHUs TOJI0XKEHUsI HeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUA
CeBepHOTO MOMYIIAPHUS U SIPKUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHONW U
THUYECKON cdepax MesATeNIbHOCTH 4YeNOBEKa, pojib W MecTOo (UMK U acCTPOHOMHUH B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPOJdb (U3NYECKON Teopur B  (QOPMUPOBAHUU
Mpe/ICTaBIeHU 0 (PU3UYECKOil KapTHHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001IEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usmku 06azoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemuuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumores3a, ¢uanyeckas BeIUMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMPEIeIeHHE TUIOIIAIN TUIOCKUX QUryp U 00BhEMa Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MNpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIE, ONTUYECKUE SIBJIICHUS B KUBOM MPUPOJE, NEUCTBUE paJHUaAllMM Ha KUBbBIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAU3.
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Tl'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoToCchEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TMHUM BIEKTPOIIEpENay, T€HEPATOP MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS MeYb, pajnap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAS OTITHKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHIKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYaIONIUXCsl PYKOBOJCTBOBATHCS C(HPOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEIFHOCTH B IMPOIECCE PeaTU3allii OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYETIOBEUSCKUX TYMAHUCTHYCCKHX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSMHA 1 Ha3HAYCHUEM

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH, B TOM YHMCJIC B JICATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpPEC K pas3duuHbIM cdepaM MpodhecCHOHATBbHOW [EeSTENbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYIBTYpHl, OCO3HaHHE TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeN yCTOMYUBOIO Pa3BUTHS 4EJIOBEUECTBA;

paciiMpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HANpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOU JESITeIbHOCTH, TOTOBHOCTH B IpOIECCe M3YYCHUS (PH3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble Joruueckue aAecTBUA:

CaMOCTOSITSIIBHO (POPMYJTHPOBATH M aKTyaJIHM3WpOBaTh MpPOOJIeMy, paccMaTpHBaTh €&
BCECTOPOHHE;

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

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh TUIAH PEHMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIIUXCSI MaTePHATTBHBIX
Y HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM,
OIICHUBATh PUCKHU IMOCJICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATHE PabOTy B YCIOBHUSIX PEATHHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEILCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(hbM3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEIICHUSI 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAZIETh BUAAMH JIEATEIBHOCTU IO TMOJYyYEHUIO HOBOTO 3HAHUS, €0 HHTEPIpeTaluwu,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATb
TUNOTe3y €€ pEelIeHHs, HAaXOIUTh apryMEHTHhI IS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATENbHON AEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHBIE OAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a7ad C COONI0JEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3JaBaThb TEKCThl (U3NYECKOTO COJEpkaHWs B pas3IUuHbIX (opMarax c Y4EToM
Ha3HayeHus UWHQopMalMM U 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUd U CMITYaTh KOHMIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIyaJIbHON PaOOTHI;

BBIOMpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX IEHCTBUM C y4€TOM OOIIMX WHTEPECOB W
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJIJICKTHBA;

NPUHUMATh 1€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yiIbTaThl COBMECTHON PalOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
110 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErHYECKOE TMOBEJACHUE B PA3JIUYHBIX CHUTYalUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (GPU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEATIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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CHocoOCTBOBAaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIUH B obnactu  (pusmkwy,

MIOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN M KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJVIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMH TI03HABATENILHON pe(IIEeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUI
1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

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

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

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€E PE3yIbTaTOB JACATEIBHOCTH,

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS IPOTPaMMBbl IO (pU3HMKE 115
YPOBHS CpeliHero ooiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM YMOIMOHAIBHOU c(hephl, OBITH YBEpEHHBIM B ce0e€;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MECHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHHMIO IEIU MU YCHexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

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

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kijiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIIOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH peluIeHUU
buznueckux 3a1ay;

pacmo3HaBaTh (HU3MYECKHE SBICHHUS (TMPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHUE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, MCIIApEHHEe, KOHACHCAIIUS, TNIaBIIEHUE, KPUCTAILITU3aIlN,
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KUTIEHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBHITOM
coCyzie, CBS3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30IpPOLECCAX, 3JIEKTpU3aLMs Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMIYJIbC Tejla, KMHETUYecKas
SHEPTHs, TMOTEHIMAIbHAs JHEPrus, MeXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; MHpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BEITHUNHY
C IpYTUMU BEJIUYHHAMU;

OTMCBHIBATH HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, HCIOJb3Ys
¢dbu3nveckne BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0THUYECKOTO JIBMDKEHHSI MOJIEKYJ, CpEIHEKBAJpaTHYHAsS CKOPOCTh MOJEKYIN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, k0d()p(UIKEHT MOJE3HOro ACWCTBUS TEMJIOBOIO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
uX O0O0OO3HAYCHHWS] W €IUHMIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE TAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM;

OTIMCBHIBATh M3YYEHHBIE AIEKTPHUECKHE CBOWMCTBA BEUIECTBA M DJICKTPUYECKUE SIBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpPsOKEHHOCTD  TIOJIS, TOTEHIMAN, PAa3HOCTh TIOTEHIMAJIOB; TMPH OIHCAHUH TPABHILHO
TPAaKTOBaTh (U3MUECKUI CMBICT WCIIOJB3YEMbIX BEIWYHH, WX O0O3HAUCHWS W CIWHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C IPYTUMH BETHINHAMH,

aHAM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3yd (PU3MYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHIUI CYNEpHO3ULUHN CUJI, IIPUHLIUIT
PaBHOIIPABHS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM SHEPruM TEMJOBOIO JBM)KEHUS
MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHUE U YCIIOBUS (IpaHULlbl, 00JacTH) IPUMEHUMOCTH;

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

BBITNOJIHATh 3KCIEPUMEHTBl 110 MCCIENOBAHUIO (DU3MUECKUX SBJICHUH M IPOLIECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYILIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, TNpH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJbTaThI
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTU C
MCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPpaTOPHOTO 000PYA0BAHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7ayll BHIOMPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOJyYSeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyKJIeHHUH ¢ ONOPON Ha 3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBIICHUS;

WCIOJIb30BaTh IpPHU pElIeHWH Y4eOHbIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YyHO-TIONYJISIpPHONM MH(POpMalK, IOJYYEHHOM M3 PA3JIUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh TPUMEpPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BATh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW KU3HU s
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMABHBIX POJIEH, IIaHUPOBATh paboTy
IPYNIbI, PpAlUOHATIBHO pacHpeneNsaTh OOsS3aHHOCTH U IJIaHUPOBATh JESTENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (U3NYECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (GU3NYECKUX MOJENe: TO4YeyHBIN
AIIEKTPUYECKHUM 3apsii, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO Ipa MPH pelieHnd GU3NIecKUuX 3a1ay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKAa, B3aHMOJCHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAas
WHIYKIWS, JACWCTBHE MAarHUTHOTO TMIOJIsI HA MPOBOJHUK C TOKOM U JBIDKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
doToanekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsj, CHiIa TOKa, DIEKTPHUECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYILAs CHUIA,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MoJisd, cwia Ammnepa, cuia JlopeHua, MHIyKTHUBHOCTb
KaTyIIKH, SHEPrus 3JIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYeCKas CWia JMH3bI, MPU OMNUCAHUU MPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT MCIOJB3YEMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI UM 4YacTOTa CBETA, BHEPIUs U
uMIynbe (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, MCIONB3ySd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIGKTPOMAarHUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXPAaHEHHUs HMITyJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcCIa, HocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPEIeNIATh HaIlpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEpeHUi: mpu 3IToM  (GOpMyIUpOBaTH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHUS U HCIOJb30BaTh HM3BECTHBIE METOJBI OLEHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢busznyeckux BeNWYMH B BHUAEC TaOiull W TpapuKoB, JAeiaTh BBIBOABI IO pe3yiabTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBuia 0O€30MacHOrO TpyAa IPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3MYECKUE BEIUYUHBI M (OpPMYIbl, HEOOXOAUMBIE asi €€ peuleHHs,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHH Y4eOHBIX 3a7ad  COBpPEMEHHble HMH(OpMaIIOHHbIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;
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UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B TOBCCJHCBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIMIOACHHS HOPM KOJIOTHYECKOTO TIOBECHHS B OKPYXKAIOLIEH cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
rpynmbl, palyuoOHAJIbHO pacnpeacisiaThb 00sI3aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaeMoil POOIICMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' 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 17541bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' ®da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe noje. DJIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bubmmoreka [IOK

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 1 htts://m.eds0o.ru/7f41c97¢

Hroro no pazneny 7

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Obobuaioutee nosTopenie 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Nara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsbie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 06.09 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubmuorexa [JOK

2 . 1 07.09
HAYYHOW KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 13.09 bu6mmoreka [IOK
nemkenus. [lepemerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 14.09 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 20.09 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 1.09 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS ' https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 I[I];I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 27.09 bubmorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
3 [IprHIMIT OTHOCUTEIBHOCTH 1 28.09 bu6mmoreka [JOK

lNanunes. MnepumanbHble CUCTEMBI

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

Macca tena. Cuia. [Tpunuun

5 bubmmoreka [IOK

9 CyIepro3uIuu cuil. Bropowu ?aKOH 04.10 htts.//m.eds00.ru/ffoc3bes
HeroTona ans MatepuanbHOW TOUKU

10 Tperun 3akon HerotoHa ju1st 05.10 bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HGI?BaSI KOCMHYECKast 11.10 Brbmiorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU 18.10 bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO 19.10 bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 2510 bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus 26.10 bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOW SHeprun

17 [loTreHunanpHas sHeprus. 08.11 bu6mmoreka [JOK
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[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HENOTEeHLUaIbHble CUIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKOU YHEPTUH

09.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTYTa»

15.11

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

16.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

22.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

29.11
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TeroBoe paBHOBECHE.

24 Temneparypa u e€ usmepeHue. 30.11
[IIkasa remneparyp Llenscus
o5 Wneanpusii raz 8 MKT. OcHoBHOE 06.12 bubmmoreka [{OK
ypasaerne MKT ' https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
CpeaHEeN KUHETHYECKON SHEPruun bubnuoreka [JOK
26 07.12
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH [lansToHa. ['a30BbIC 3aKOHBI 13.12
JlaGopaTtopHnast pabota
28 «HcciaenoBanue 3aBUCUMOCTHU 14.12
MEXTy TapaMeTpaMu COCTOSTHUS
Pa3peKeHHOTO Ta3ay
H3omporiecchl B Ui€alibHOM ras3e u bu6mmoreka [IOK
29 20.12
uX rpadUUecKoe MpeaCTaBICHIE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKOU CUCTEMBI U
crroco0nl e¢ m3meHnenus. KomuuectBo bu6mmoreka [JOK
30 21.12
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
raza
bubnuoreka [JOK
31 B 27.12
HARL TerIoTiepeiatin https://m.edsoo.ru/ffoc5¢c36
VY enpHas TENIOEMKOCTD BEILIECTBA.
32 KonunuecTBo TennoTel npu 98.12 bubnuoreka [IOK

Teruionepenave. AanadaTHbIl
pouecc

https://m.edsoo.ru/ff0c5¢c36
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IIepBblii 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33 10.01
ero MpUMEHEHHE K H30IpoLieccamMm https://m.edsoo.ru/ff0c5efc

o | Tt s

pHpoZe. P ' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ 17 01 bubmmoreka [{OK
TETJTOBOI MAIINHbBI ' https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 18.01

37 DKOJIOTHYECKHE MPOOIEMbI 24,01
TETUIOIHEPTETHKHI

38 Ol\(jlcc))&:ammmlaypq;) K3 a. OcHO 25.01 Bubnuorexa LIOK

kyiaapHas Guszuka. OCHOBBI .
(VIOTERYIAD https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)

39 Kl\(j[iTpeoanaﬂ iaff)”f m; Tg\j:eo 31.01 bubmmorexa LIOK
(VIOTERYIAPHAd QUIHKA. LICHOBBI ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. 01.02 bu6mmoreka [JOK
HcnapeHue U KMIIEHUE ' https://m.edsoo.ru/ff0c63b6

5| omemorms sonven fnmen or0p | BubmorexaLIOK

AYx3- m ' https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
2 | evontes comerammon, Honmate ogop | DubmorexaLIOK
P R ' https://m.edsoo.ru/ffoc65f0
kpuctaiabsl. CoBpeMeHHbIE
MaTepuabl
43 [InaBneHue U KpucTaIA3aLus. 14.02 bubnuorexa [IOK

Y aenpHas TemioTa IjaBIeHUs.

https://m.edsoo.ru/ff0c6708
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Cybnumarus

bubmuoreka [JOK
44 15.02
YpaBHEHHE TEIUIOBOTO OamaHca 5.0 htts://m.edsoo.ru/ff0c6820
. ?aHeKTp;[ISZHI/Iﬂ ze:.jnemizmecmn“ . BuGmiorexa LK
A1. JA\Ba BH KTPHYCCKUX .
PA Ala TICKTP https://m.edsoo.ru/ff0c6bce
3apsiioB
1T
46 nfjf BOH:;KHH;;; ngiﬁﬁm ’ 22.02 Bubmrorexa IOK
YHPOBO/HHIIKH. ' https://m.edsoo.ru/ff0c6bcc
COXpaHCHHS AJIEKTPUUYCCKOTO 3apsijia
“ ESaI/IMOH;I/fCTBI/Ie 32jp51)103. 3aKkoH ] 2500 BuGmorexa LIOK
YJIOHA. 10YCYHBIU JJICKTPUICCKHUU . https://m,edsoo,ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB eKTpUYECcKOro
48 noJia. [IpuHiun cynepno3uiuu 99.02 bubmuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
. Pa6OT; cm; aneKTp;cmmqecxoro 0603 BuGmiorexa LIOK
noJist. [Torennman. PazHocth .
" https://m.edsoo.ru/ffoc6f00
MOTEHINAJIOB
50 | smpormmcorenmore, ooy Bndmorera LOK
P ) ' https://m.edsoo.ru/ff0c7018
JluaneKkTpruecKkas MpOHHUIIAEMOCTh
bubnuoreka [JOK
51 J .K 13.03
Dnextpochkocts. Korzeticatop https://m.edsoo.ru/ff0c7126
2| sommenceropn nepn 1405 Dumorera IOK
8 pa. JHep ' https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue 20.03
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ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

21.03

55

DneKTpUYeCKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

03.04

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

04.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

10.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM)
anekTpuueckor nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

11.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs POBOUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

17.04
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DNEKTpUUECKUU TOK B BaKyyMe.

60 . 18.04
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHKMKH, UX COOCTBEHHAS

61 U IPUMECHAs IPOBOJUMOCTD. 94.04 bubnuorexa [JOK
CaoricTBa p—N-mepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOPAx H

62 paciuiaBax 3JI€KTPOJIMTOB. 95,04 bubnuoreka [JOK
DIEKTPOJUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUH TOK B ra3ax.
CamMOoCTOSITENNbHBIN U bubmuorexa [JOK

63 . 02.05
HECaMOCTOSTESIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U
YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [JOK

64 08.05
npuMenenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 14.05 bubnmuorexa [JOK
«DNEKTPOAUHAMHKAY ' https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN 15.05 bubnnorexa [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
Pesepshbliil ypok. KonTpoiabHas

67 pa6olia 1o Tfole ' 21.05 Bubnnorexa HOK

https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka"

68 PezepBHblit ypok. O0oOmaronuii 22.05 bubnuorexa [IOK
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ypox 1o remaMm 10 kiacca

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

37



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

[TocTostHHBIC MarHUTHI U UX
B3anMOIeiicTBHE. MarHuTHOE ToJIe. bubmmoreka [{OK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabora «3y4yeHue

3 . P opo op . y: 1 1 bubnuorexa [JOK
MAarHUTHOTO TIOJISI KaTyIITKH

i https://m.edsoo.ru/ff0c98fe

TOKOM)
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuorexka [JOK

4 . 1 1
«HcenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME€ MarHUTHOTO TIOJISI HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubmuoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna

5 DNeKTpOMarHUTHASI WHYKIIHS. 1
[ToTok BekTOpa MarHUTHOM
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unaykuuu. DJ1C uaayKun. 3akoH
ANIEKTPOMArHUTHON UHYKIIUU
®dapanes

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMH/IyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06
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13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MATbIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MAacChl

rpy3a»

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHus B UAEATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIruru B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemMeHHBIN TOK.
CunycongajibHbIN TEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUIMTYHOE U JICUCTBYIOIIIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedieHue
AIEKTPUYECKOMN SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE

bu6mmoreka [JOK
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MIPUMEHEHHE JIEKTPUUECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHH
MexaHW4ecKue BOJIHBI, YCIOBUS

acupocrtpanenus. [lepuon.
21 IéKOpIZ)CTBppaCHpOCTpaEIerM 17§ bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBL. [loniepeunbie u
IIPOJIOJIEHBIC BOJTHBI
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubmuorexa [JOK

22
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBon“cha 1 CKOPOCTb. LHKaJ;a Bubnuorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBueHus. Pa3Butue cpencts
cBs3u. Pagmonoxarus

o5 KontponbHas padota «Konebanus u bubnunoreka [JOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacpocTpaHeHHe

26 CBETa B OJHOPOHOM CpeJIE. bubnuoreka [JOK
Todveunsrii ncToynuk cBera. Jlya https://m.edsoo.ru/ffocd350
cBeTa

27 Otpaxenue cBeTa. 3aKOHbI bubnuoreka [IOK
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oTpaxkeHus csera. [loctpoenue
n300pakeHUH B INIOCKOM 3€pKajie

https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienne ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHBIA yros noJHOTO
BHYTPEHHETO OTPAKECHUSI

bubmmorexa [{OK
https://m.edsoo.ru/ff0cd7{6

29

JlabopaTtopHas pabota «3mepenue
MOKa3aTes MPEIIOMIICHHSI CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHmit
B JiH3€. DopMyIia TOHKOM JIMH3BI.
YBenu4yeHue JuH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopnast pabota
«HcciaenoBannue CBOUCTB
M300pakKeHUH B JIMH3AX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBera. lIpet. JJabopaTopnast
paborta «Habmoaenune nucrnepcuu
CBETa»

33

Hurepdepennus cpeta. Judpakmus
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHCpC‘IHOCTL CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue MpudOpPHI U YCTPOICTBa
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuasIbHOU TEOPUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862
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OTHOCUTCIBHOCTHU

0]
37 0 T}II{(())BC H;igzl:lzz; 3ameneHne Bubmuotexa LIOK
AHOBD ) s https://m.edsoo.ru/ffOcfasd2
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 peNATUBUCTCKOU YacTUlbl. CBS3b bubnuorexa [JOK
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 0] .
3 Ocnonst cnewabroft 1eopin Brémiorora LIOK
5 P https://m.edsoo.ru/ff0cf60
OTHOCHTEILHOCTHY
40 ®ortonsl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus v UMITyJIbc HOTOHA https://m.edsoo.ru/ffOcfel6
0]
o | o
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | bt o
. i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddekra
.0 IT. H.
43 ﬁzgze::: (;?;I/E/Iqezzgeb I CUCTBUE Bubmmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CBETa
Texuuueckue ycTpoHcTBa U
MPaKTUYECKOE MPUMCHCHHE:
44
¢dboTOodMEMEHT, HOTONATUHK,
collHe4Hast OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no teMe « JI€MEHTEI bu6mmoreka [JOK

KBAHTOBOM OIITHUKHU

https://m.edsoo.ru/ff0d0302
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Mogens atoma Tomcona. OmbITE

46 Pesepdopna o paccesiauro o- bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
gactuil. [ImanerapHas Moenb atoma
bubmmorexa [{OK

41 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u noromenrne (OTOHOB

48 IIPH MEPEXOJE aTOMa C OJTHOTO bubnnorexa [JOK
YPOBHS SHEPTHH Ha JAPYroi. Busr https://m.edsoo.ru/ff0dOafa
CIICKTPOB
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOHM Ayanu3M. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3TyICHHE
OTKpBITHE PATHOAKTHBHOCTH.

50 Omnpiter Pe3epdopna mo bubnuorexa [JOK
OTIpEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaMOaKTHBHOTO M3ITyYCHHS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
pPalMOaKTUBHOCTH Ha KUBBIC
OpraHu3MbI
OTKpbITHE IPOTOHA U HEWTPOHA.

59 N3otomnbl. Anbda-pacma. bubnnoreka [JOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacmaj. ['amMma-uzinydeHue
DHeprus CBS3U HYKJIOHOB B Hf[pe. BuGmmorexa [OK

53 SAnepuble peakuuu. SAnepHbIA

peaktop. [IpoGrieMsl, MepCeKTHBHL,

https://m.edsoo.ru/ff0d1356
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9KOJIOTMYECKHE ACIIEKTHI SIACPHON
SHEPIreTUKHU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactull. Kpyrmisliii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bub6mmoreka [{OK

https://m.edso0.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3Besaus,
ApKUE 3BE3/bl, INIAHETHI, UX
BuAMMOeE JaBIDKeHMe. CoJlHeUHas
cucremMa

56

Counnite. CotHeUHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIE0BATENbHOCTU. BHyTpeHHEee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyre — Hama
lNanakruka. [Tosnoxenue u
neukenue CoinHua B ["anaktuke.
I'amakTrku. YUepHbIE ABIPHI B sIpax
rajaKkTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.

45
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PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KoHnTponsHas padora «IeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHMAIbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nveckoit KapTHHE MUpPa

65

O6o06maromuii ypok. Mecto
(U3NYECKON KapTUHBI MHpPA B
o0IIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIl ypok. MaruutHoe mnoiie.

QHCKTpOMaFHI/ITHaH HHIAYKOHA

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHeLUaJIbHON TEOpUHU

46




OTHOCUTCIBHOCTHU

Pesepubiii ypok. KBantoBas ¢usuka.

68 DeMeHTBl aCTPOHOMHUU U 1 bubmorexa IOK
https://m.edsoo.ru/ff0d1784
acTpopH3UKu
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

47
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

49
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