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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpammbl, mpexacraBicHHEbix B ®I'OC COO, a Takke ¢ ydé€rom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (PHU3MKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusM PI'OC COO K mIaHUPYyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3yiapraTaM OOydeHHs, a TaKXKe YYUTHIBAET HEOOXOJIMMOCTh pealu3alMi MEXKIPEIMETHBIX
CBsA3€M (PU3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensiorcs
OCHOBHbBIE 1I€IM U3y4eHUsl (PU3UKHU HA YPOBHE CpPEHEro oOliero oOpazoBaHUs, MJIaHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (U3MKU: JMYHOCTHBIE, METalpeAMETHble, NpeaMEeTHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYyEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM YHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 roj1aM 00yUeHUs;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

du3nka KaK HayKa 0 HanboJiee 00IMMX 3aKOHAX MIPUPOJIbI, BBICTYIAS 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 (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueHr, Ouonoruelt, gusmdyeckoi reorpadueir m actpoHoMuel. Mcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OmpeleNseT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B popMupoBaHue yMeHu
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEeX pa3/eNoB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca GU3NKU 00beAUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE€ peanuzanus NpeanoyaraeT UCMOIb30BAHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoui nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 9KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (U3UKM Ha YPOBHE CpeaHEro oOImero o0pa3oBaHUS
ABIISIOTCS  (u3nUeckue Teopuu ((HopMHUpPOBaHHME NPEACTABICHUH O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTU Teopnﬁ, JJIs1 OIIMCaHUA C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCMOJIb30BAHHE CHUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX MJIA KOHTPOJIA M OLCHKH, OCYIICCTBIIACTCA YYaCTHHUKaAMH o6pa30BaTean0r0
rpolecca UCX0s U3 0COOCHHOCTEN IIaHMPOBaHMS U OCHaIlleHus kabuHeTa ¢usuku. [Ipu aTom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYHMH W IOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacYE€THBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 3a/1a9 C SIBHO 3aIaHHON (PU3MUYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHSTh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena
Kypca, TaK U UHTErpupys 3HaHUs U3 pa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolel >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsimu DPI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YpPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpaMMe Mo (HU3MKE YYECHHUUYECKHX TMPAKTUYECKUX pPAbOT U JIEMOHCTpalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe obOopynoBaHue (GOpPMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON TOCTATOYHOCTH M 00ECHeYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MpOTpamMMme Mo
(Gu3MKe KIIOYEBBIX JEMOHCTpAIUil A WCCIEJOBAaHHS HM3y4aeMbIX SIBJICHHMA U IPOIIECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. Temarndyeckue KOMIUIEKTHI JaOOPAaTOpPHOTO 0OOPYAOBAHUS 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 HHTEpeCca M CTPEMJIEHUS OOYYaloUIMXCS K HAyYHOMY H3YyYEHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJie TMO3HaHUA © (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3YUeHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHue yMEHH OOBSICHATH SABJICHHUS C UCIIOJIBb30BaHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopmMupoBaHHe NPEACTABICHUN O PO (PU3HMKH JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHA.

JlocTiokeHne 3TUX Leneil oOecrieunBaeTcsl pelIeHHEeM CIEAYIONMX 3aad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (DU3UKY, DJIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETUUECKUE 3HAHUS Ui OOBSICHEHUS
(bU3UYEeCKUX SBICHUW B TPHUPOJE W JUISI TPHUHATHA TMPAKTHUYECKUX pEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pelIeHHs pPa3IMyYHBIX 3a/4ad C SBHO 33JaHHON (Qu3NYecKon
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHWe (U3NYECKHUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PA3BUTHSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wusydyenue ¢usmku (6a30BbIi ypOBEHb) HAa YpOBHE CpEIHErO 0O0IIero oOpa3oBaHHs
otBoautTcs 136 yacoB: B 10 kimacce — 68 vaco (2 wyaca B Heaenmo), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme no pusuke nepeyeHs 1ad0paToOpHbIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYMTEIb JeNlaeT BBIOOp MpOBeAeHHUsS 1a00paTOpHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyXxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pHU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBwKeHHe. OTHOCHTEIBHOCTh MEXaHWYEeCKOTo JBWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MaTEPUATLHON TOYKHA OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMe MAaTepUAIbBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOIB30BaHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS  MEXAYy  MOYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
HAa4aJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tenma. Cuna. IlpuHnun cynepnosunuu cwil. Btopoit 3akon Herorona amns
MaTepuaNbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.



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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[TocrynarensHOE U BpamaTebHOE JBMYKEHHUE a0COTIOTHO TBEPIOTO TeEa.

MoMEeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre YCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnoxeHue CHIL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIMIMX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3aKoHbl COXpaHeHUsA 8 MeXaAHUKe

Nmnynsc MaTepuaibHON TOUKH (TeJa), CUCTEMbl MaTEpUATIbHBIX ToueK. iMmynbe cuiibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITyJbca. PeakTHBHOE JBIKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprus maTepuanbHOW Toukd. Teopema 00 M3MEHEHUMM KHHETUYECKOM
SHEpPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HEMOTEHIUAIbHbIE CUJIbl. CBSI3b PabOTHI HEMOTEHIMAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckue ycTpoHCTBa U MPAKTHUUECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne aOCONOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHHEM MEXAaHUYECKOW JHEPrHH Tella Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKT'YTa.



Paznen 3. MoaexkyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe gBmwxkenue. Juddys3us. Xapaktep IBIKEHHS UM B3aUMOJICHCTBUSI YaCTHIL
BelmiecTBa. MoJieu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pasMepbl MoJsiekys. KosnuecTBo BeniecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. Lllkana remneparyp Lenscus.

Mogens uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KHHETUYECKON TEopuu
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMmIliepaTypa Kak Mepa CpeIHeW KHHETHYECKOW DHEepruu
TEeIUIOBOTO JABWKEHUS dyactui rasza. [llkama temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ 'paduyueckoe mpeacTaBlIeHHe U30TPOIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

TexHudeckune ycTpoicTBa U MMPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME TUCKPETHOE CTPOCHHME BemecTBa, (ororpadum MoIeKyI
OPraHNYeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBU.

Mogenb, HWIUTFOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OMnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, N30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHi 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucrema. BHyTpeHHsAsI SHEpPrusi TEpMOJMHAMUYECKOM CHUCTEMBI U
criocoObl e€ m3meHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 06 ammabatHOM mpornecce. [lepBbiit 3akoH TepmoguHamuku. I[IpumeHenue
MIEPBOTro 3aKOHA TEPMOJIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepIperaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPHUPOIE.

TennoBsie MamuHbl. [IpuHIIUTIBL NeiicTBUS TemIoBbIX MaiuH. [Ipeobpa3zoBanus YHEprUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBUSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela TPU COBEPIIEHUU pabOTHI: BBIJIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue dQupa B JATYHHOH TpyOke MyTéM
TpeHus (BUACOAEMOHCTpALIU).



N3menenue BHyTpeHHEH 3Hepruu (TeMIiepaTyphbl) Teja Npu Terjionepeaye.

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

Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHoN TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HackllieHHbIN nap. YaenbpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT J1aBJICHUSL.

Tépnoe Teno. Kpucranmuyeckue u aMopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAJIIOB.
Kunkue kpuctamiasl. CoBpeMeHHblE Marepuaibl. [lnaBneHue M KpucTalu3auus. Y aeiabHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

TexHuueckue yCTpOHCTBA M NPAKTUUECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habmonenue HarpeBanus ¥ MiaBieHHs KPUCTALTNYECKOTO BELIECTBA.

JleMOHCTpaImsi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

H3Mepenmne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKui 3apsi. JIBa BuIa 5SIEKTpUYECKHX —3apsioB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. ToueuHblid  3JI€KTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. Hampsoxk€éHHOCTh 3nekTpuueckoro mnois. IlpuHnun cynepno3uuuu
ANEKTPUYECKUX MoJIeh. JINHNY HanpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanekrpoctaruueckoro mousig. I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi HpOHULIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpoWcCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alIUTa, 3a3eMJIEHHE SIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMoselicTBre Ha3IEKTPU30BAHHBIX TEll.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B DJIEKTPOCTATUYECKOM IIO0JIE.

DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIaJu IUIACTHH,
paccTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

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

DOneKTpUUeCKUil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTr0 ToKa. VMcTOUHMKM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DnexTpuyeckoe CONPOTUBIICHUE. VYnensHoe COTIPOTHUBJICHHE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snexTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JIEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) deKTprudeckoi enu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temmeparypsl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W NpPHUMECHas MPOBOJAUMOCTb MOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpuuecKuii TOK B pPacTBOpAaxX U pacilaBax 3JIEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JUcconuanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoaHus.
[Tna3zma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN THOJ, FajbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMmelanHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3neKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3IeKTpOABMKYIIEH CHIIBI HCTOYHMKA TOKA W €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexTposin3a.

MexnpeamerHblie CBA3U



Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS € Y4ETOM
COJIEp/KaTEIbHBIX MEXKIIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHK{, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKh U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HUX IPOEKIHMH Ha OCHU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBUKEHHE B KUBOU npupoie, muddys3us, ocMoc, TermooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

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

Texnonozus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHKE, MOJIIMITHUKHN, HCIOJIb30BAaHHE 3aKOHA COXpAaHEHHUS UMIyJbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOWIIbHUK, KOHIUIMOHED, TEXHOJIOTUU TOIy4EHUs] COBPEMEHHBIX MAaTE€pPHUaoOB, B TOM YHCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI MNpUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJTIACC
Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHAyKIMU. [[pruHIUI Cyneprno3uiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nuHui MarHuTHOM MHAYKIWHU MOJIS HOCTOSHHBIX MAarHUTOB.

MarnuTHOe 1oJiIe MPOBOJHUKA C TOKOM. KapTuHa NWMHUNA MHAYKUMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHue. JI[BHKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenria.

SIBneHue HSIEeKTpOMarHWTHOM MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW WHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHIAYKIIMHU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

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

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



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

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE AMEKTPOHHOTO MTy4yKa MAarHUTHBIM T1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBMIKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS SJIEKTPOMArHUTHON WHTYKITHH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHummuvle Koaeoanus

KonebatenpHast cucrema. CBOOOmHBIE MexaHWYEeCKHME KoJiebaHus. [‘apMoHHUYeckue
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyKUHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHE TapMOHHYECKHX KojeOanuii. [IpeBpaiienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATHHOM
KoJjeOaTelbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B HCATbHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BeIHYXIEHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA M HAIPSHKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
AIIEKTPOIHEPTUH B TOBCEIHEBHOMN JKU3HH.

Texuuyeckue ycTpoilcTBa M NPAKTHUYECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpamMmel  (3aBUCUMOCTH  CHJIbl  TOKa W HalpsDKEHUS OT BPEMEHH) JUId
AIIEKTPOMATrHUTHBIX KOJICOaHHA.



Pe3onanc npu mocienoBaTeNbHOM COEAMHEHUHM PE3UCTOPA, KATYIIKA WHAYKTUBHOCTU U
KOHJEHCATopa.

Moienp TMHUH 3JIEKTPONEPEIAYUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJeOaHU rpy3a Ha HUTU OT JUTMHBI HUTH U
MAacchbl rpysa.

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

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

MexaHnuveckue BOJIHBI, yciaoBuUs pacrpocTtpanerus. [lepuoa. CkopocTh pacnpocTpaHeHHs
u JuHa BOJMHBL [lomepeunble W TponoibHBIE BOJHBL. MHTepdepenuus u audpaxus
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BektopoB E, B, V B anexkrpomaruutHoi BoiHe. CBOMCTBa 31EKTPOMAarHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

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

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCcTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoOCTpaHEHUE TIOTIEPEYHBIX U TIPOJIOJIHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW M 4YacTOTOMU
KoJIeOaHUH.

HccnenoBanue CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)K€HHWE, IPEJIOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyua cBera. ToueyHbIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe H300paK€HUH B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbli Yrojg MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. Ler.

CobOwuparoniue W paccewBaroiiyie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAsl cuiia TOHKOW NUH3BL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEHBAIOIITUX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIIMUEHUE, 1aBAEMOE JIMH30M.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPEHITMOHHON KapTHUHE OT JBYX CHH(DA3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOMIOACHUS TIJIABHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBa M NPAKTUYECKOE NPHUMEHEHHUE: OYKH, Jyma, ¢oToamnmnapar,
MPOEKIIMOHHBIA ~ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTKa, MOJISAPOUI.

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHeHUe, OTpaKeHWe M mpejomiieHue cBera. OnTuueckue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGmronenue nntepdepeHinm ceera.

Ha6mronenue nudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[TonyueHue cniekTpa ¢ HOMOIIbIO MPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOMIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanne cBONWCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHUKHU. [locTynarsl crnenualbHOW TEOpUHU
OTHOCHUTEJIbHOCTU: HHBAapUaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIbl. DHEPrUs OKOSI.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doToHa.

OtkpeiTue u wuccinepoBanue @orospdexra. Ombitel A. I'. CroneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHiTeHa 1151 poToaddexta. «KpacHas rpanuna» Gorosdpdexra.

JNasnenue ceera. Onbitel [1. H. JIebenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoiCTBA M TpPaKTHUECKOE NpuUMeHeHHe: (PoTodneMeHT, (OTOAATUUK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddexTa.



Ceeroauo.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3nyuenne u norsiomnienne (GOTOHOB MPH MEPEXOJE aToMa ¢
OJIHOTO YpOBHSI BSHepruu Ha Apyro. Buasl cnekrpoB. CHekTp ypoBHEH 3HEpruuM aroma
BOJIOpO/JIaA.

BounnHoBbIe cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckrue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJIbHBIM aHAIIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXKHOCTh  CTPOCHUS  sjpa. OTtkpbITHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJioakTUBHOIO H3JTy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMmMa-u3iaydeHus. BiusHue paquoakTUBHOCTH Ha >KUBbBIE OPraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbba-pacniag. DIEKTPOHHBIN M TO3UTPOHHBIA OeTa-pacmaa. ['amMma-u3inydeHue. 3aKoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBs3U HYKJIOHOB B siape. SnepHbie cuibl. Jledekt maccsl sipa.

Anepublie peakuuu. Jlenenvie u cuHTE3 SA€EP.

SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoHCTBa U NMPAKTHUECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast boMOa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTUs acTpoHoMuu. [IpukinagHoe M MHPOBO33PEHUECKOE  3HAYECHHE
aCTPOHOMHH.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBHKEHUE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. Jluarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTHY». 3BE3MbI



[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3] IJIaBHOU
IocyieIoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenne u neuxenne Cosnua B ['anaktuke. Turbl
rajiakTuk. PagmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa06ma. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

Macurabnas ctpykrypa Beenennoil. Meraranakruka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNICHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro notymapus 1 sipkue 3BE3/IbL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIBHOW |
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopuu B (GOPMUPOBAHUU
MpesicTaBlIeHUH 0 (PU3NYECcKOil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI 0 IpUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢uzmku 06a30BOro ypoBHS B 11 Kimacce OCymIECTBISIETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, HAy4yHBIH (akT, THnore3a, (U3MYEcKas BEIMYMHA, 3aKOH, TEOPHs, HaOIIOACHHE,
AKCIEPUMEHT, MOJICIUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OMIPEIEeICHHE TUIOMIAIU TUIOCKUX QUryp 1 o0bEma Ted.

buonocus: snekrpuyeckue SBIECHUS B XUBOW MNpuUpoje, KojeOaTelbHbIE IBUKEHUS B
KUBOUM MpUpOJE, ONTUYECKHE SBJICHHUS B JKUBOW MpUPOJE, ACUCTBUE paaualliil Ha >KUBBIC
OpTraHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTalIMyecKash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: mMarHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoTochEMKA 3eMHON
MIOBEPXHOCTH, IIPEJICKA3AHUE 3EMJIETPSICEHUN.

Texnonozcus: TMHUM DIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHoro mpeaMera «®Pusuka» Ha ypOBHE CpefHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEILHBIX PE3YIIHTATOB.

JJMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCsl PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlUH, IMMO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEaTU3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIIECYSIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHUYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIILHOCTh B HMHTEPECax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3all1H;

YMEHHE B3aWMOJICHCTBOBATh C COIHUAIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C WX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUIHOCTH, TATPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STHYCCKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAI[MIO0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYUBOTO OYAYIIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

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

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE IEHUCTBUM B OKPYXAIOLIEH Cpelle Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

paclupeHue OmbiTa JAEATENIbHOCTH JKOJOTMYECKOW HAIpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHHS (QUNKU
OCYIIECTBIISITh IPOCKTHYIO U UCCIIEOBATENBCKYIO JEITEIbHOCTh HHANBHIYILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbI
IMo3naBaTebHbIe YHHBeEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh W aKTYaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKHX SIBIICHUSX;

pa3padaThIBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepUATBHBIX
Y HEMaTepUaITbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTh, OICHWBATh COOTBETCTBUE DPE3YJIBTATOB MENSM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHLHOCTH,

KOOPAMHUPOBaTb U BBIIOJHATh pPA0OTy B YCJIOBUSAX PEAIbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHHUE NPU PEIIEHUH KU3HEHHBIX MPoOIIeM.

ba3soBble nccienoBarebcKue 1eHCTBUA:

BIIAJIeTh HAayYHOW TEPMMHOJIOTHEH, KIIOUEBBIMM MOHATHSAMM M METOJaMM (PU3NYECKOMN
HayKH;

BJIaJIeTh HaBBIKAMHM y4eOHO-MCCIEI0BATEIbCKONM U MPOEKTHOM AEATENILHOCTU B 00JacTh
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY IIOMCKY METOJOB peIleHHs 3a71a4
(GU3MYECKOro CoAepIKaHus, IPUMEHEHHUIO Pa3INYHbIX METOA0B MIO3HAHMUS;

BIAJIeTh BUAAMHU JEATEIbHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €0 HMHTEpIpETalMH,
IpeoOpa3oBaHUI0O U IMPUMEHEHHIO B DPA3JIMYHBIX Y4eOHBIX CHUTyallUsX, B TOM YHCIE IPH
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBbIJIBUTATh
TUNoTe3y €€ peleHHs, HaXOJAWThb AapryMEHThl [UIs J0Ka3aTelbCTBAa CBOUX YTBEP)KICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UpPOBaTh IIOJIydEHHbIE B XOJE pELICHUA 3aJauyd pe3ysbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BATENbHOH NEATENBbHOCTH, B
TOM YHCJIE IPH U3Y4YEHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBII OMBIT;

YMETh MEePEHOCUTH 3HaHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, IPEAIaraTh OPUrHHAIBHbIE MTOIX0bI U PELICHUS;

CTaBUTb MPOOIEMBI U 33]]auH, JOMYCKAIOLUE aJIbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BIIQJICTh HABBIKAMU TOJydeHUS WH(popMarmu (GU3NYECKOTO COACPIKAHUS M3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
WHTEPIPETANNIO HHPOPMAIIIH Pa3TUIHBIX BUJOB U (POPM MpeaCcTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pPEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WM OPraHU3allMOHHBIX 3a7ad C COOIOJICHHEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301IaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUS, TPABOBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HayeHUs UWHQOpMalMM U LENEeBOW ayIUTOPHUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHMS U BU3YyaIH3al1H.

KoMmyHHKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKHU U BO BHE-YPOUHOU JESATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYaIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOIIMX HHTEPECOB M
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh II€JI COBMECTHOW JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA TO €€ TOCTHMKEHMIO: COCTAaBJAThH IUIAaH ACHCTBHUH, paclpelesisiTh POJH € Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)JOr0 YYaCTHMKA KOMAaH[bl B OOIIMIA pe3ylnbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OICHUBATh WAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATENIbHYIO AEATEIbHOCTh B 00OJacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHUS Pacu€THBIX W KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TMPAKTUYECKOM paboThl € Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCThH 3a
pelIeHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCThH, OLIEHUBATh

COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKCHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX Pe3y/IbTaTOB OCBOECHHUS IPOrPAMMBI 1O (pU3MKE /171
YPOBHS CpeHero oodirero oopa3oBaHusl y 00ydarOIINXCs COBEPIICHCTBYETCS AMOIIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSM | MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIUM, BKIIOYAIOIIEH CTpEeMJIEHHE K JOCTHKEHHIO LEeNH U YCIexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHHE IpPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIECHUS C JAPYTrUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenus B 10 kijiacce mpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMN
HAayYHOM KapTUHBI MUDPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTUMU, B MPAKTUYECKON
NeSITeNIbHOCTH JIFOJICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, MACATbHBIA Tra3, MOIENU
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUYEUHBIN DJIEKTPUUECKHI 3apsii MpHU pelieHun
buznueckux 3auay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJIMHEWHOE MABI)KEHHE, CBOOOJHOE TMajJeHHe Ted,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeictBue Tten, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHE 00bEMa TeNn MpU HarpeBaHUU
(oxyakieHnn), TeTJI0BOe paBHOBECHE, HCTIapeHHe, KOHACHCAIlUs, TNIaBIIEHUE, KPUCTAITU3aIlu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B HM30IPOLECCAX, JJIEKTpU3aLMs Tell,
B3aUMO/ICHICTBUE 3apsI0B;

OTIMCHIBATh MEXaHWYECKOE NIBIKEHUE, MCTONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOpIUHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprusi, MOTEHIUAJIbHAS JHEPTHs, MeXaHWYeckas paboTa, MeXaHM4YeCKas MOIIHOCTh; IMPHU
OTHMCAHWU TPABWIHHO TPAKTOBaTh (DU3MUECKUNH CMBICH HCMOJB3YeMBIX BEJIUYUH, UX



0003HAYCHHSI U €MHMIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIINYUHY
C IPYrUMH BEIMUYUHAMU;

ONIMCBHIBAaTh H3Y4YCHHBIE TEIUIOBBIE CBOWMCTBA TEIl U TEIUIOBBIE SBJICHUSA, MCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHss KHHETHYeCKas DSHEeprus
XA0THYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBAJpAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; TIPU OTMCAHUH MTPABUIIBHO TPAKTOBATH (U3NUECKUN CMBICI UCIIOIB3yEMBIX BEITUYMH,
ux O0OO3HAYCHHWS W €OUHMIL, HAXOIUTh (HOPMYJBI, CBS3BIBAIOUINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCBIBATh M3YyYEHHBIE JJEKTPUYECKHE CBOMCTBA BEIIECTBA U DIIEKTPUUYECKHUE SIBJICHUS
(mpo1iecchl), UCMOJIB3YST (PU3NYECKUE BEIUYUHBI: AIIEKTPUUECKHUI 3apsfl, dJIEKTpUUECKOe IOoJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMall, Pa3HOCTb NOTEHLMAJIOB; MpPHU ONHCAHUU TPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TPOLIECCHl U SIBICHUSA, UCHOJB3Ys (QU3MYECKHE 3aKOHBI U
MIPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
PABHOIIPaBHsI HHEPLUHAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KNHETHUUYECKYIO TEOPHIO CTPOCHHS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJ C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHHS
NIEKTPUYECKOr0 3apsjaa, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yClIoBUs UX O€30IaCHOTO MCIOJIb30BaHUsS B IIOBCEAHEBHOM XKU3HH,

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SIBJIEHUH U IPOLIECCOB C
UCIOJb30BAHUEM MpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (OpMYJIHUpOBATH
npobiemy/3agayy M TUIOTE3y Y4e€OHOrO OKCIEepUMEHTa, COOMpaThb YCTaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUSs, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOJIBI,

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUYECKMX BEIMYUH, HPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh H3BECTHBIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (U3MUECKUMHM BEIUYMHAMH C HCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, IMpU 53TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DPUKCHPOBATH pPE3yJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
II0 pe3yJibTaTaM MCCIEI0BAHMUS,

coOmoaTth IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEA0BAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOW M  IMPOEKTHOW JIEATENHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4l BBIOMpATh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYINbl, HEOOXOIAMMbIE Ul €€ pelIeHMS,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KayeCTBEHHBIE 3aJaud: BBICTPAaWBATh JIOTMYECKH HENPOTHBOPEUMBYIO LIETIOUYKY
paccyXJIeHU ¢ ONOpOi Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;

UCIONb30BaTh MPU pElICHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIMOHHBIE
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAllMM M IPeJCTaBIeHHUs y4yeOHOH u



HAYYHO-TIONMYJISIPHOM MH(POPMALMU, MOJYYEHHOM W3 PA3TUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBATH MOJyIaeMyI0 HH()OPMAITHUIO;

MPUBOANUTH TPUMEPHI BKJIA/a POCCUHCKUX M 3apYOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

UCIOJB30BaTh TEOPETUYECKUE 3HAHUA 1O (HU3UKE B MOBCEIHEBHOW JKHU3HU JUIS
oOecrieyeHns OE30MACHOCTH MPHU 0OPALEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUIel cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJIEH, IUIAaHUPOBATh padboTy
IPYNIbl, palMOHAJIbHO pacHpelesaTh OOS3aHHOCTH M IUJIAaHUPOBAaTh JESTEIbHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy o0yuenus B 11 kjacce npeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHHWU COBPEMEHHOMU
HAay4YHOW KApTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B NMPAKTHYECKOU
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUI 3apsii, Jy4 CBeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO siJipa MPpH pelieHny (U3NUecKuX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DU3MKH: 3JEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHuTHOE [JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS
WHIYKIHSA, ACWCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHUK C TOKOM M JBHXKYLIUMMCS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPaKEHHE,
peaoMiIeHne, HHTepdepeHuus, Auppakuus W MOJApU3aLUs  CBETa, AUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3GpdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTUHEHYIATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaJUOAKTUBHOCTD;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEl) U JIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHOJb3ys (U3NYECKUE BEIUYMHBL: JJIEKTPUUYECKMM 3apsiyl, CcuiIa TOKa, OHIEKTPUYECKOoe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh IOTEHIIUAJIOB, 3JIEKTPOABIKYIIAs CHJIA,
paboTa TOKa, MHIYKLUUS MAarHUTHOro mous, cuwia Ammepa, cwia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPIHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO MOJIeH, Mepuoj] W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosiebaHul, (POKYyCHOE paccTOSHME M OINTHYECKas CWJA JIMH3bl, NPU OINUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICIT MCIOJIb3YEMbIX BEJIWYMH, UX O0003HAUE€HUS M EJUHMIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3YsS (U3NYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
MPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUYeHUs u
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCHONb3yd (U3NYECKUE 3aKOHBI U
OpUHOMIBL  3akOH OMa, 3aKkOHBI IOCIEAOBAaTENBHOIO U IApPAJJIENIBHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JIEKTPOMarHUTHOM  MHAYKIUH, 3aKOH



IIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEJOMJICHUS
CBETa, ypaBHeHHME OHHIITEHHa s (QoTodddeKTa, 3aKOH COXpAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiid, 3aKOH COXpPaHEHUS
MaccoBOr0 4HcCIa, NOocTyaaTsl bopa, 3akOH pajnOaKkTUBHOTO pacnaja, IpU 3TOM pa3iuydarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MTPUMEHUMOCTH;

OTIpENIeNATh HANpaBJICHWE BEKTOpAa MHIYKIWHM MArHUTHOTO TOJIS MPOBOJHHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopenna;

CTPOUTH U OIIMCHIBATh U300pakKeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATE JKCIIEPUMEHTHl TI0 HCCIIEOBAHUIO (DU3MUYECKUX SIBIICHHUH W TIPOIECCOB C
UCTIOJIb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHWH: T1pu 3TOM  (OPMYIHMPOBATH
npobseMy/3agadyy W TUMOTE3Yy Y4YEeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BBIBOJIHI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBbIE W3MEpEHUs (DU3MUYECKMX BEJIMYUH, TPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MTOTPEITHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCHUMOCTH (PU3WIECKUX BEITMYMH C MCIIOJIb30BAaHUEM IPSIMBIX H3MEPEHUI:
IIPH 5TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH PE3yIbTATHI MOTYUYEHHOW 3aBHUCHMOCTH
Gu3NYecKnX BEJIWYWMH B BHJIE TaOMUI] W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpPU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro d3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM W MPOEKTHOM AEATENbHOCTH C
UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONCTB U J1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCMOJb3YS
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMUYMHBI U (QOPMYIbl, HEOOXOIUMBIE A €€ pelleHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauYeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KayecTBEHHbIE 3aJayM: BBICTPAUBaTh JOTMYECKM HENPOTUBOPEUYMBYIO LIEMOYKY
paccykJeHU ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBJICHUS;

UCIOJb30BaTh MPU pelIeHUMM Yy4eOHBIX 3a7ad COBPEMEHHble HMH()OPMAIMIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U INPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMKU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JTydaeMyI0 HH(POPMALIUIO;

OOBSICHATH NPUHIUIIBI IeHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyarhb
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

NPUBOANUTH MPUMEPHI BKJIA/A POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOLIET0 MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA N0 (HU3UKE B MOBCEIHEBHOM JKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpALIEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUs 3/I0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKpYXarolllel cperne;

paboTath B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh paboTy
IpYyIIbl, palMOHAIBHO paclpelesiiTh OOS3aHHOCTM U IUIAHUPOBATh JICATEIBHOCTh B
HECTaHIAPTHBIX CUTYallUsX, aJCKBaTHO OLIEHMBATh BKJAJ Ka)XJOTO M3 YYAaCTHUKOB T'PYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaumenoBanue KonnuectBo 4acos
Ne A31€I0B 1 TeM K - OnexkTpoHHbIE (THPPOBEIE)
HTPOJIBHBI KTHYCCKH
n/n P Bcero OfTpo ¢ pa cexue 00pazoBaTenbHbIE PECYPCHI
IIPOrpaMMel paboTbI paboTsl

Paznea 1. PUSUKA U METOAbI HAYYHOI'O ITO3HAHUA

11 ®du3uKa ¥ METOJIbI 2 bubmaunoreka LIOK
' Hay4HOTrO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 2
Pazgen 2. MEXAHUKA
bubaunoreka [IOK
2.1 Kunevariia > https://m.edsoo.ru/7f41bf72
bubaunoreka [IOK
2:2 Jlunamka ! . https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpAaHEHUS B 6 1 bubnuoreka IJOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeiny 18
Pazgen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJIMHAMHUKA
3.1 I\C/I)SJII{;)I]:}I;JIISIPHO- 9 1 1 bubnmorexa LOK
' . https://m.edsoo.ru/7f41bf72
KHUHETHIECKON TCOPHH
39 OCHOBBI 10 bu6mmoreka IJOK
' TEPMOTUHAMUKHI https://m.edsoo.ru/7f41bf72
o | e | o 10K
' BEIHECTBa. e https://m.edsoo.ru/7f41bf72
TIepexX obl
Uroro no pazueny 24
Pazgen 4. DJIEKTPOIUHAMUKA
bu6mmoreka IJOK
4.1 DneKTpocTaTHKa 10 1 https://m.edso0.ru/7f41bf72
ITocTosiHHBIN
47 3JIEKTPUYECKHUM TOK. 12 1 2 bubmmoreka LIOK
' TOKH B pa3In9HBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro mo pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68 4 5

YACOB I1O TTPOTPAMME
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11 KJIACC

Ne HaumenoBanue KonuuectBo wacos
o/ ———— ” I OnexkTpoHHbIE (TUPPOBEIE)
P Bcero OHTPOIIRH PAKTIHCCKUC | GhasopaTenbHbIC pecypehl
I IIpOrpaMMbI ble pabOTHI paboTsI
Paznen 1. DJIEKTPOAUHAMUKA
11 | Onexmpowmronmias | 11 1 3 brbmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
WHIYKLIUS
Hroro no pazaeny 11
Pa3znen 2. KOJIEBAHUSA U BOJIHBI
21 | saecpovarmime | 9 ) ubmorera IOK
' P https://m.edso0.ru/7f41c97c
KoJIeOaHus
22 | smecpovammme |5 ) ubmorera IOK
' https://m.edsoo0.ru/7f41c97c
BOJIHBI
bub6mmoreka IJOK
2.3 | Ontuxa 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24

Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUMHY OTHOCHUTEJBHOCTH

OCHOBBI
31 CITeIIUAIbHOM 4 1 bu6mmoreka IJOK
' TEOpUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
Hroro no pasneny 4

Paznen 4. KBAHTOBAS ®U3UKA

41 DIIeMEHTBI 6 bu6mmoreka IJOK
' KBAaHTOBOW OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
4.3 ATOMHOE 571po 5 https://m.edsoo.ru/7f41c97c
HUroro mo pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHN

5.1 Scn omostan 1 7 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
acTpoPU3NKH
Uroro no pazneny 7

Paznea 6. OBOBINAIOIIEE IOBTOPEHUE

6.1 Oo6o6maroree 4 bubmmoreka [IOK
' MTOBTOPEHHE https://m.edso0.ru/7f41c97c
Uroro mo pazneny 4

HaszBanme moaynst
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOBIIO
[NPO'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmmuecTBo yacos Jlata ONEKTPOHHBI
n/ | Tema ypoxa Konrposnbsusie | IlpakTuueckue wsyue | unponsie
- Bcero paboThI paboTs! st o0OpazoBarenb
HBIC PECYPChI
Paznen 1. ®uzuka n
MeTO/bl HAYYHOTI' 0
no3Haums (2 4) 1.1.
DuU3nKa U METOIbI bubnuoreka
HAYYHOT'0 TMO3HAHUS I[HOK
! (2 9) 1 %'2039' https://m.edso
dusuka — HayKa O 0.ru/ff0c32e2
npupoje. Hayunsie
METO/IbI TTO3HAHUS
OKPYKAOIIEr0 MHUpa
Ponb u mecto pusuku
B (OpMHUpPOBAHUU EuGmorexa
COBPEMEHHOU TTOK
2 HAyYHOU KapTHHBI 1 08.09. httos://m.ed
MHpa, B 2023 | OCPS-7M.€0s0
’ . 0.ru/ff0c33e6
MPAKTHIECKOH
NEeATENbHOCTH JIIOJIEH
Paznen 2.
Mexanuka (18 4)
2.1. KunemaTuka
(5v)
MexaHudeckoe bubnnoreka
3 JIIBIDKECHUE. 1 14.09. L[OK.
OTHOCHUTENBHOCTD 2023 https://m.edso
MEXaHUYECKOTO 0.ru/ff0c3508
JBYKEHUS.
[Tepemenienue,
CKOPOCTb,
yCKOpEHUE
bubanoreka
PaBHoMepHOE 110K
4 MPSAMOJIMHEHHOE 1 15.009. httos://m.edso
IBIKEHUE 2023 RLLPS./AT.E050
0.ru/ff0c3620
bubanoreka
PaBHoyCKopveHHoe TIOK
5 MPSAMOJIMHENHOE 1 33.2039. https://m.edso
JIBIDREHIC 0.ru/ff0c372e
CBoboaHOE bubnuoreka
g | [ancume. 1 2200, | HOK
Yckopenue 2023 https://m.edso
CcBOOOHOTO 0.ru/ff0c39cc
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HajcHus

KpuosmHelinoe
JBIKEHUE. Bubnuoreka
JIBr>KeHue HOK
! MaTepHUaIbHOU 52'2039' https://m.edso
TOYKH 10 0.ru/ff0c3ada
OKPYKHOCTH
2.2. lnunamuka
(7w
[TpunIMn
OTHOCHUTEIBLHOCTH EPgIJEHOTeKa
8 Tanuies. 29.09. httos://m.edso
WNuepumansHbie 2023 _[370 U /ﬁOcébeS
CHCTEMBI OTCYETA. —
[TepBrIit 3aK0H
Hrrotona
Macca tena. Cuina.
Hpurin bubnnoreka
CYIIEPITO3UITIH CHJI. ITOK
9 Bropoii 3akoH 05.10. ]
Herorona mis 2023 https://m.edso
MaTepuaibHON 0.1u/ff0c3bed
TOYKH
Tperwnii 3akoH bubnuoteka
10 Hrrotona mis 06.10. HOK
MaTepHaTbHBIX 2023 https://m.edso
TOYEK 0.ru/ff0c3be8
3aKOH BCEMHPHOTO
Tarotenns. Cuita E[HOEEHOTeKa
11 Tsokectu. [lepBas 12.10. .
KOCMHYECKas 2023 hitps.//m.edso
CKOPOCTH 0.1u/ff0c3d00
Cuta ynipyrocTu. E[I/IOGSIJEHOTeKa
12 3axoH ['yka. Bec 13.10. httos://m.edso
Tena 2023 RLLPS./AT.Eds0
0.ru/ff0c3el8
Cuna TpeHusl.
Koaddumuent
TpeHusa. Cuna
COTNIPOTHUBIICHHUS TIPH
JIBMOKCHUH TeJIa B bubnuoreka
’KUJIKOCTH HJIHU rase. LHOK
13 [MoctynarensHOE U %82150 https://m.edso

BpalaTeabHOE
JBHKCHUE
a0COJIIOTHO
TBEPIOrO Tena.
MOMEHT CUJIBI.

0.ru/ff0c3f76
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Ilneyo cuiel.

YcmoBus
paBHOBECHS
TBEPAOIO TENA
bubnuoreka
14 KonTposabHnasn 20.10. L[OK.
pa6ora Ne 1 2023 https://m.edso
0.ru/ff0c41a6
2.3. 3aKoHBI
COXpaHeHHs B
MexaHuke (6 4)
Nmmnynsc
MaTepHanbHOI
TO‘-IKII/)I, CHUCTEMBI BP(I)(EHOTeKa
15 MaTepuaIbHbIX 26.10. 1 .
To4ek. Mirynsc 2023 hitps.//m.edso
' 0.ru/ff0c43d6
CHJIBL. 3aKOH
COXpaHCHHUS
HUMITYJTbCA.
PeaxkTnBHOE
IBIDKEHUE
PaboTa u MmoniHOCTh
CHUJIBL.
Kunernueckas
SHEprU bubnuoteka
16 | maTepHabHOIT 2710, | HOK
Touku. Teopema 00 2023 https://m.edso
) 0.ru/ff0c4502
H3MEHEHUH
KUHETHYCCKON
SHEPTHH
TloTennmansHas
SHEPTHS.
TloTennmansHas
SHEPTHUS YIPYTO bubnnoreka
17 nehopMUPOBAHHOK 09.11. HOK.
HPY>KHHBI. 2023 https://m.edso
IMoTeHIManpHas 0.ru/ff0c46la
SHEPTHs Tela
BONH3HU
MTOBEPXHOCTH 3eMJIH
[TorenuansHBIC U
HEMOTCHIUAJILHEBIC
cubl. CBs3b pabOTHI
bubanoreka
HEMOTEHIINAIbHBIX LIOK
18 CHJI C ©3MEHEHUEM 10.11. )
MEXaHUYeCKOH 2023 hitps.//m.edso
0.ru/ff0c478c
SHEPTUU CHCTEMBI
Ten. 3aKoH

COXpPAaHCHUA
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MEXaHUYECKON
SHEpPruu

19

JlaboparopHas
pabota Ne 1
«HccnegoBanne
CBSI3M pa0OTHI CHJTBI
C U3MEHEHHEM
MEXaHUYECKOU
SHEPruM Tella Ha
npuMepe
pacTsKeHHUS
PE3UHOBOTO KI'YTa»

16.11.

2023

20

[ToBTOpEHUE N
000011IeHHE IO TEME
«Kunemaruka.
Jlnaamuka. 3aKOHBI
COXpaHEHUS B
MEXaHHKE)

17.11.

2023

bubmmoreka
[HOK

https://m.edso
0.ru/ff0c4b74

21

Pazgean 3.
Moaexyasipaast
(puszuka n
TePMOJIHMHAMUKA
(24 v)

3.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOoii
Teopuu (9 4)
OcHOBHBIC
MOJI0KEHUS
MOJIEKYJISIPHO-
KUHETHYCCKOM
TEOPHUH.
BbpoyHnoBckoe
JIBIDKCHHE.

Mudpdysus

23.11.

2023

Bbubanorexa
LHOK

https://m.edso
0.ru/ff0c4dc2

22

XapakTep JBUKCHUS
U B3aMMOJCUCTBHUS
YacTHI] BELLIECTBA.
Monenu cTpoeHus
ra3oB, JKUJKOCTEH U
TBEPIBIX TE

24.11.

2023

23

Macca MOeKyiL.
KoaunuectBo
BEIIECCTBA.
ITocTostnaas
ABoraapo

30.11.

2023

24

TemmnoBoe
paBHOBECHE.

01.12.
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Temneparypa u e€
n3mepenue. [lkana

2023

TeMIiepaTyp
Lenbcus
. bubnunoreka
Wneansueiii ra3 B TTOK
25 MKT. OcHoBHOE 07.12. httos://m.edso
ypaBHenue MKT 2023 _pio.ru /1."fOC£.1 fde
AOcoroTHas
TeMIeparypa Kak
Mepa cpeitien bubnuoteka
KHHETHYECKOM ITOK
26 SHEPIrUM JIBHKEHUS 08.12. httos://m.edso
MOJICKYL. 2023 0.ru/ffoc511e
YpaBHeHue
MenneneeBa-
Kitanelipona
2y | S
2023
JlaGoparopHas
paborta Ne 2
«HccaenoBanue
28 3aBUCHMOCTH MEXITY 15.12.
napameTpamu 2023
COCTOSIHHS
Pa3peKEHHOTO Ta3ay
bubnnoreka
KontpoubHas HOK
29 pa6ora Ne 2 532132 https://m.edso
0.ru/ff0c570e
3.2. OcHOBBI
TEePMOIUHAMUKH
(10 9)
Bnyrtpennss
SHEPTHs
TepuoHaMITIECrKo BuGmiorera
30 CIIOCOOBI eé 22.12. IétOI;//m edso
H3MEHEHUS. 2023 ILps.//M.ECS0
0.ru/ff0c5952
KommuectBo -
TEIUIOTHI U paboTa.
Buyrpennss
SHEprus
0JIHOATOMHOTIO
HJICaIbHOTO Ta3a
31 Bunel Bubnuoreka
TeIJIonepe1auu 28.12. LHOK
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2023 https://m.edso
0.ru/ff0c5c36
VnenvHast
TETII0EMKOCTh
BEIIECTBA. bubnunoreka
30 KommaecTBo 2912, L[OK.
TEIUIOTHI TIPH 2023 https://m.edso
TerIonepeiaye. 0.ru/ffoc5c36
AnmabaTHBI
porecc
[lepBrlii 3aKoH bubnuoreka
TEPMOJMHAMUKHU U [HOK
33 ero MpUMEHEHHE K ;é'zoéll' https://m.edso
U30MpoIeccam 0.ru/ffOc5efc
sty —
34 | mpupoze. Bropos Soov | httpsim.edso
0.ru/ff0c6230
TEPMOTMHAMUKH
. bubnmmoreka
[TpunIMn nencTBus ITOK
35 u KII/] TerutoBoi 18.01. .
MALIHEL 2024 https://m.edso
0.ru/ff0c600a
ukn Kapno u ero
36 KITL 19.01.
2024
DKOJIOTUYECKue
37 poOIeMbI 25.01.
TETUIOPHEPTETUKH 2024
O6o0maromuii ypok bubanorexa
«MouekynsipHas [HOK
38 ¢busuka. OCHOBBI 58'2041' https://m.edso
TEPMOAMHAMHUKN 0.ru/ff0c6938
f:ﬁl:HHe WA IO bubnuoTeka
39 «MoumnekynspHas 01.02. IH[OK
ttps://m.edso
¢uznka. OCHOBBI 2024 o.ru/ff0c6as0
TEPMOTUHAMUKI) -
3.3. ArperaTubie
COCTOSIHUS
hetrecTna. bubnunoreka
da3oBbIe IIOK
40 nepexoaslt (5 1) 02.02. ]
[TapooGpazoBanue u 2024 https://m.edso
0.ru/ffoc63b6
KOHJICHCAIIHSL.
Hcnapenue u
KHUIICHUE
41 AOcCoIIIOTHAS B bubnuoreka
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OTHOCHUTEJIbHAS 08.02. | LOK
BJIAXKHOCTb BO3JyXa. 2024 https://m.edso
HachbimenHsiii map 0.ru/ff0c64d8
TBépnoe Teno.
Kpucrannunueckue u
amMopQHbIE Tena.
AHnsorponus
CBOICTB
KPHCTAILIOB. bubnuoteka
Kunkue ITOK
42 KPHUCTAJLIBL. 09.02. .
CoBpeMeHHbIe 2024 https://m.edso
0.ru/ff0c65f0
MaTepHAIIBI.
IInaBnenue u
KPUCTAILTU3AITHS.
VY nenpHas TennoTa
TUTABJICHHUS.
CyOnumariust
bubnuoteka
YpaBHeHue [HOK
43 TEIUTOBOTO OaaHca ;8'2042' https://m.edso
0.ru/ff0c6708
bubnuoteka
KontpoJubHas [HOK
44 pa6ora Ne 3 %8'2042' https://m.edso
0.ru/ff0c6820
Paznen 4.
DJIeKTPOANHAMHUKA
(22 v)
4.1 bubnuoTeka
DJIeKTPOCTATHKA ITOK
45 (10 v) 22.02.
DneKkTpu3aIus Tei 2024 https://m.edso
L 0.ru/ff0c6bcc
DIIEKTPUYECKUI
3apsan. /JIBa Buga
ANEKTPUIECCKUX
3apsIoB
[IpoBoHMKH,
JUDJICKTPUKHU U bubnuoTeka
16 MOJIYIPOBOIHUKH. 2902, LHOK
3aKOH COXpaHEHUs https://m.edso
2024
ANEKTPUUECKOTO 0.ru/ff0c6bcc
3apsiaa
BzaumoneiictBue Bubiorexa
3aps/10B. 3aKOH ITOK
47 Kynona. Toueunslii 01.03. httos://m.edso
NIEKTPUYECKUI 2024 AIDS./7M. £050

3apsi

0.ru/ff0cbeced
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Hanpsxénnocts
JIIEKTPUYECKOTO

bubnuoreka
noJist. [Ipuniun ITOK
48 CYIEPIIO3UIIHH 07.03. .
ANEKTPUUECKUX 2024 hitps.//m.edso
- o.ru/ff0c6df2
noJieit. JIunum
HANPsKEHHOCTH
Pabota cun
bubnmmoreka
ANIEKTPOCTATHYECKOT LIOK
49 o nouist. [Torenimai. 14.03. )
PaSHOCTL 2024 https://m.edso
0.ru/ff0c6f00
MMOTEHIINAIOB
[IpoBoaHMKH 1
JIDJTICKTPUKH B bubnuoreka
50 AIEKTPOCTATHUECKO 15.03. L[OK.
M TIOJIC. 2024 https://m.edso
JInsnexTpudeckast 0.ru/ff0c7018
MTPOHUIIAEMOCTh
bubnmmoreka
DIIEKTPOEMKOCT. HOK
o1 Konpencarop 33'2043' https://m.edso
0.ru/ff0c7126
DIIEKTPOEMKOCTh
ITOCKOTO bubnmoreka
KOHJEHCaTopa. HOK
52 DHeprus 3(2)'2043' https://m.edso
3apsHKEHHOTO 0.ru/ff0c72c0
KOHJICHCAaTOopa
JlabGopaTopHas
pabota Ne 3
53 "U3mepenue 04.04.
ANEKTPOEMKOCTH 2024
KoHAeHcaTopa'
[Tpuniun nercrTBus
Y IPUMEHEHHUE
KOHJICHCATOPOB,
KOITUPOBAJIHLHOTO
amnmapara,
54 CTpYHHOTO 05.04.
MpUHTEpa. 2024
DneKTpocTaTHueckKa
s 3aIlHTA.
3azemiieHue
3NIEKTPONPUOOPOB
4.2. IlocTosIHHBIN
s5 | Jaempmoni
) 2024

PAa3JIMYHBIX cpeaax
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(12 v)
DnexTpuyecKui
TOK, YCJIOBHUS €T0
CYILECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuna Toka.
Hanpsixenue.
CormnpoTHuBiICHHE.
3akon Oma jyist
y4acTKa [enu

56

ITocnenoBsarensHOE,
napajuiesbHoe,
CMEIIIaHHOE
COeJIMHEHNE
IMPOBOAHHKOB.
JlaGoparopHas
paborta Ne 4
«3yueHne
CMEIIaHHOTO
COCIMHCHU A
PE3UCTOPOBY

12.04.
2024

bubmmoreka
[HOK

https://m.edso
0.ru/ff0c74f0

57

PaboTa u MoniHOCTh
ANEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

18.04.
2024

bubmmoreka
HOK

https://m.edso
0.ru/ff0c7838

58

3axon Oma s
MTOJTHOU
(3aMKHYTOM)
AIEKTPUUECKO
uenu. KopoTtkoe
3aMbIKaHUE.
JlabGopaTopHas
pabota Ne 5
«3mepenune D1C
MCTOYHUKA TOKA U
€ro BHYTPEHHETO
COTPOTHUBIICHUS

19.04.
2024

bubanorexa
LHOK

https://m.edso
0.ru/ff0c7ae0

59

DneKTpoHHas
MIPOBOIUMOCTD
TBEPJIBIX METAILJIOB.
3aBHCHMOCTh
CONIPOTHUBIICHUS
METaJIJIOB OT
TeMIEPATYpBHI.
CBepXnpoBOAUMOCT
b

25.04.
2024

60

DNEeKTPUUYECKUI TOK
B BaKyyMe.
CBoiicTBa

26.04.
2024



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

JJIEKTPOHHBIX

MTy4KOB
[TonynpoBoAHMKH,
WX COOCTBEHHAS U
pUMecHast bubnuoreka
MIPOBOIUMOCTb. LHOK
61 CsoiictBa p—n- 23'2045' https://m.edso
TIepexoa. o.ru/ff0c84ae
[TonynpoBOAHMKOB
bIC IPUOOPHI
DNeKTpUUYECKUN TOK
B paCTBOpax u bubnuoteka
pacriaBax
62 JJIEKTPOJIUTOB. 03.05. I#[?Isf'//m edso
ps://m.
DNEeKTPOTUTHIECKAS 2024 0.ru/ff0c82ba
JUCCOLINAIS. —
DIEeKTPOIN3
DIEKTPUYECKUN TOK
B Ta3ax. 3 bubnuoteka
CaMoCTOSTEeNLHBIM [IOK
63 | m 10.05. https://m.edso
HECaMOCTOSTETbHBI 2024 o.ru/ff0c84ae
i paspsia. MoaHus. —
[Tna3zma
DIJIEKTPUYECKHE
HpH60PbI u Bubnuroreka
YCTPOHUCTBA U UX LHOK
64 MPaKTHYECKOe 16.05. https://m.edso
ps://m.
MIPUMEHECHHE. 2024
IIpaBuna TeXHUKH 0.ru/HRcsete
0€301acCHOCTH
bubnuoTeka
65 O6o0maromuii ypok 17.05 LHOK
«DNEKTPOIMHAMUKA» 20é4 ~ | https://m.edso
0.ru/ff0c88be
Koumponvnasn
padoma Ne 4 1o
TeMe bubnuoTeka
«DNEeKTpOCTaTHKA. OK
66 ITocTostHHBI#H 38'2045' https://m.edso
ANEKTPUYECKUH TOK. 0.ru/ff0c8a8a
Toxu B pa3nmu4HbIX
cpenax»
PesepBHBIi ypok. Bubnuoreka
Ananus [HOK
67 KOHTPOJIbHOM 24.05. httos://m.edso
ps://m.
paboTsl. Pemenne 2024

3aga4

0.ru/ff0c8c56
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PesepBHblil ypok.

bubmmoreka
HOK

68 O6o06marmui ypok 1 30.05. .
o temam 10 xitacca 2024 https://m.edso
0.ru/ff0c8f6c
OBIIEE KOJIMYECTBO
YACOB I1O 68

[TPOTPAMME
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11 KJIACC

KonunuecTBo 4acor Jlara DJIEeKTPOHHBIE
Ne Tema ypoxka Kont IT u3yue 1M (pOBLIC
/1 Bcero POJILH PaKTHHCC e 06pazoBaTenbHbI
pI€ PaOOTHI Kue paboTel | HHUA & pecypeh
Paznean 1.
DJIeKTPOIMHAMHUKA
(11 9)
1.1. MaruuTHOe MmoJie.
DJIeKTPOMArHUTHAasI bubnuoteka
uaaykmus (11 49) 1 07.09 [HOK
ITocTosTHHBIE MATHUTEI 20'23 ' https://m.edsoo.r
U UX B3aUMOJICHCTBHE. u/ff0c9778
MarunuTtHoe ToJe.
Bekrop marHuTHOM
UHAYKIUU. JInHnn
MarHUTHON WHIYKITUU
MarunuTtHoe 1oJie
bubnmmoreka
MTPOBOTHUKA C TOKOM. ITOK
OmnsIT DpcTena. 1 08.09. https://m.edsoo.r
BzanmopeiictBre 2023 uf ffO(.:98 fe '
MTPOBOTHUKOB C TOKOM D
JlaGopaTtopHnas pabota bubnuoteka
No 1 «M3yuenue 1 1 14.09 [HOK
MArHUTHOTO TIOJIS 20'23 ' https://m.edsoo.r
KaTYIIKA C TOKOM» u/ff0c98fe
JleficTBMEe MarHUTHOTO
T10JIs1 Ha MPOBOJHUK C
tokoMm. Cuiia Ammepa. bubnuoTeka
JlaGopaTopHnas pabota 1 1 15.09 LHOK
No 2 «UccnenoBanue 20'23 ' https://m.edsoo.r
JIEUCTBUS OCTOSHHOTO u/ffoc9acO
MarHuTa Ha pamMKy C
TOKOM)
JleficTBHE€ MarHUTHOTO
TIOJISI Ha JBIDKYILLYIOCS EHO?ZHOTeKa
3apsSHKEHHYIO YaCTHILY. 1 21.09. https://m.edso.r
Cuna Jlopenna. Pa6oTa 2023 T :
cuiibl JIopeHia u/ffoc9dr4
DneKTpOMarHuTHas
nHaykuus. [Torox
BEKTOpa MarHUTHOU
uaaykauu. JJ1C 1 22.09.
WHJYKIUU. 3aKOH 2023
ANEKTPOMArHUTHOM
unaykuuu Papanes
JlaboparopHas paboTa 1 1 bubnunoreka



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

Ne 3 «MccnenoBanue
SABJICHUA
3IEKTPOMArHUTHOM

WHIYKIIUW

28.09.
2023

LIOK
https://m.edsoo.r
u/ff0cals0

NHAYKTUBHOCTD.
SIBnenune
camouHaykuuu. J1C
CaMOUWH/TYKIIHH.
DHeprusi MarHuTHOTO
TIOJIS1 KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE
rnoJsie

29.09.
2023

bubanoreka
LHOK
https://m.edso0.r
u/ff0ca600

Texauueckue
YCTpPOMCTBA U UX
MPUMEHEHHUE:
MOCTOSHHBIC MarHHUTHI,
3JIEKTPOMAarHUThlI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHAS NeYb

05.10.
2023

10

O6006maromui ypok
«MarsauTtHoe noe.
DJIEKTpOMarHuTHas
WHIYKIIHS

06.10.
2023

bubnuoreka
1IOK
https://m.edso0.r
u/ff0cab82

11

Konumponwvnasa paooma
1o Teme «MarHutHoe
ToJie.
DneKTpOMarHuTHas

WHTYKITUST

12.10.
2023

bubnuoreka
1IOK
https://m.edsoo0.r
u/ff0cad58

12

Paznen 2. Koaedoanus
U BOJIHBI (24 41)

2.1. Mexannueckue u
3JIEKTPOMATHUTHBIE
KoJsie0anus (9 4)
CBo0OoubIE
MEXaHHYECKHE
KoeOaHusl.
I'apmonuueckue
KoJieOaHus. YpaBHEHUE
rapMOHHYECKHUX
KOJICOaHUIA.
[IpeBpanienue sHepruu

13.10.
2023

bubnuoreka
LHOK
https://m.edso0.r
u/ff0caf06

13

JIaGoparopHas paboTa
Ne 4 «MccnenoBanue
3aBHUCHUMOCTH Tepro/ia
MabIX KOJIeOaHuH
rpy3a Ha HUTH OT

19.10.
2023
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JUTUHBI HUTHA ¥ MacChl
rpy3a»

14

Konebarenbubiit
KoHTYyp. CBOOOIHBIE
AIIEKTPOMArHUTHbBIE
KoJIeOaHUS B
HJIeATEHOM
K0J1e0aTeIbHOM
KOHTYype. AHAJIOTHS
MEXTy MEXaHHUCCKUMHU
U 3JICKTPOMAarHUTHBIMU
KOJeOaHUIMHU

20.10.

2023

bubanorexa
LHOK
https://m.edsoo0.r
u/ff0ch820

15

®opmyna ToMcoHa.
3aKOH COXpaHEHUs
OHCPTHUHU B UACAIIBHOM
KoJie0aTeIbHOM
KOHTYypE

26.10.

2023

bubanorexa
LHOK
https://m.edsoo0.r
u/ff0cb9c4

16

[IpencraBnenue o
3aTyXaronux
KOJICOaHMIX.
Brinyxnennsie
MEXaHHYECKUE
Konebanus. Pe3onanc.
Brinyxnennsie
AIEKTPOMArHUTHBIC
KoJeOaHus

27.10.

2023

bubanorexa
HOK
https://m.edsoo0.r
u/ffOcbb86

17

[TepemeHHBI TOK.
CunyconaaibHbIN
MepEMEHHBIN TOK.
MomHOCTh
MePEMEHHOTO TOKa.
AMIUTUTYIHOE U
JIEUCTBYIOIIEE
3HAYE€HUE CUJILI TOKA U
HaIPsHKEHUS

09.11.

2023

bubnuoreka
1IOK
https://m.edsoo0.r
u/ffOcbd34

18

Tpancdopmatop.
IIpousBojcTBo,
nepenava u
notpedaeHue
BIEKTPUUECKON
SHEPrUu

10.11.

2023

19

YerpoiicTBo U
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUUECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKa,
JIMHUM 3JIeKTpoIepeaay

16.11.

2023

bubnunoreka
LHOK
https://m.edso0.r
u/ff0cc324
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DKOJIOTUYECKHE PUCKU
IIPU TIPOU3BOJICTBE

AJIEKTPOIHEPTUHU.
20 Kynbrypa 17.11.
WCIIOJIb30BAHUS 2023
3JIEKTPOIHEPTUH B
MOBCEAHEBHOM KU3HU
2.2. Mexanunveckue u
3JIEKTPOMATHUTHbIE
BOJIHBI (5 4)
MexaHu4eCcKue BOJIHBI,
—— bubnuoreka
21 pacrpocTpaHeHus.. 23.11. ﬁ%f /im.edsoo. r
[Tepuon. CxopocTh 2023 U /ffO(.:caSI 4 '
pacnpocTpaHeHuUs U —
JUTMHA BOJIHBI.
[Tontepeunsie u
MIPOI0IHHBIE BOJHBI
3ByK. CKOpOCTH 3ByKa. bubnuoteka
29 I'poMKkoCTB 3BYKA. 2411 [HOK
BeicoTa ToHa. Tem0Op 20'23 " | https://m.edsoo.r
3ByKa u/ff0cccOc
DJIEKTPOMArHUTHbHIE
. bubnuoreka
BOJIHBI, X CBOICTBA U ITOK
23 ckopoctb. [1lkana 30.11. https://m.edsoo.r
AIIEKTPOMArHUTHBIX 2023 u/ f'fO(.:c feb '
BOJIH -
[TpuHIUIIEI paANOCBA3U
o U TEJIEBUJICHUSI. 0112,
Pa3ButHe cpencts
2023
cBs3u. Pagmonoxkarus
bubnuoreka
o5 Konumponvnasa paooma 07.12 HOK
«KonebaHus U BOJHBD» 20'23 ' https://m.edsoo.r
u/ffOcc6f8
2.3. OnrTuka (10 4)
[Ipsimonunelinoe bubnuoTeka
26 pacnpocTpaHeHue CBeTa 08.12. OK
B OJIHOPOJIHOM Cpejie. 2023 https://m.edsoo.r
TodeuHbIl KCTOYHUK u/ff0cd350
ceera. JIyq cBera
OTtpaxxeHue cBera. EuGanorexa
3aKOHBI OTPAKEHUS [TOK
27 cgeta. [loctpoenue 14.12. https://m.edsoo.r
n300pakeHuii B 2023 U /ffO(.: q 46.30 '
MJIOCKOM 3€pKaJie -
8 IIpenomiienue ceera. bubnuoreka
[TonHoE BHYTpEHHEE 15.12. I[TOK
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OTpaXKCHUE. 2023 https://m.edsoo.r
[MpenenbHbIi yroi u/ff0cd 76
MIOJTHOTO BHYTPEHHETO
OTpaKCHHUS
JIaboparopnas paboTa bubnuoreka
Ne 5 «M3mepenne [HOK

29 HOKa3aTes 53'2132' https://m.edsoo.r
NPETOMIICHHSI CTEKIIa» u/ff0cd67a
JInn3sl. IHocTpoenue Bu6amorexa
M300paXeHU B JINH3E. LIOK

30 dopmyna TOHKOM 22.12. https://m.edsoo.r
JIMH3BL. YBeEINYCHUE 2023 U /ffO(.: q die '
JIUH3BI u/fiucaale
JlabopaTtopHnas pabota

31 Ne 6U «HccnenoBanue } 28.12.
CBOMCTB U300pakeHUI 2023
B JIMH3AX»
Jucnepcus caera.
CoxHbIi cocTaB

30 Oenoro cBera. LIBer. 2912,
JlaGopaTtopHnast pabota 2023
Ne 7 «Habmronenmne
JMICTIEPCUU CBETa»
Hurepdepentus cera. bubnuoteka

33 Judpakuus ceta. 11.01 [HOK
JudpaxiponHas 20'2 4 ' https://m.edsoo.r
peméTka u/ff0ced22

bubnuoreka

[TonepeynocTh IIOK

34 CBETOBBIX BOJIH. 12.01. https://m.edsoo.r
[Tonspuzanus cBeta 2024 u/ ffOc f02le '
OnTrueckue mpudOpbI
U YCTpOICTBa U

35 YCIIOBHSI X 18.01.
0€301acHOTO 2024
MIPUMEHEHHS
Paznen 3. OcHOBBI
crennajJbLHOM Teopuu
OTHOCUTEJIbHOCTH
(4 9)
3.1. OcHOBBI bubnuoreka

36 CrelUaAJIbHON Teopun 1901 LHOK
OTHOCUTEJbHOCTH 2024 https://m.edsoo.r
(4 v) I'panuis! u/ff0cf862
MIPUMEHUMOCTHU
KJIACCUYECKOU

MCXaHUKHU. HOCTy.]'IaTBI
CIIeLMaJIbHOM TCOpUUn
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OTHOCUTCIIBHOCTHU

OTHOCHUTENBHOCTD bubnuoreka
37 OJHOBPEMEHHOCTH. 2501 [HOK
3ameIcHHE BpEMEHU | 20'2 4 ' https://m.edsoo.r
COKpAIIlEHUE JUTUHBI u/ff0cfa4?
DHeprus U UMIYJbC
PETATUBUCTCKON bubnuoteka
gacTulBl. CBSI3b MAaCChI HOK
38 C JHEprueH u 58'2041' https://m.edsoo.r
UMITYJIbCOM. DHEPrus u/ff0cfc68
MTOKOSI
Konmponvnasa paboma bubnuoteka
39 «OnTrka. OCHOBBI 01.02 [HOK
CIEHUATBHOM TEOPHH 20'2 4 ' https://m.edsoo.r
OTHOCHTEJIBHOCTI u/ffOcf6f0
Pasnen 4. KanToBasi
¢usuka (15 4)
4.1. DneMeHTBI bubnuoteka
40 KBAHTOBOM ONTHKH 02.02 HOK
(6 v) 20'2 4 ' https://m.edsoo.r
dotonbl. Dopmyria u/ffOcfel6
[Inanka. OHeprus u
UMITYJIBC POTOHA
OTkpbITHE U bubnuoteka
HCCIIEIOBAaHUE HOK
41 doroaddexra. OnbITHI (2)8'2042' https://m.edsoo.r
A.T. CroneroBa u/ffOcffc4
3aKoHBI (bOToav(b(beKTva. EubmoTexa
YpaBHenue DHHIITEHHA IIOK
42 st potorddexra. 09.02. httos://m.ed
PS://M.eas00.r
«Kpacnas rpanuma» 2024
u/ffod015e
dhoTorddexra
JlaBiaeHue cperta. bubnuoreka
Omngrtel I1. H. HOK
43 JleGenera. Xumuueckoe %(5)'2042' https://m.edsoo.r
JICUCTBUE CBETA u/ff0d04a6
Texuuueckue
yCTpOKCTBA U
MPaKTUYECKOe
44 MIPUMEHEHHE: 16.02.
(OTO3IEMEHT, 2024
dboTOIaTUHK,
conHe4Hast OaTtapes,
CBETO/IUOJ
bubnnoreka
Pemenue 3a1au o teme 110K
45 «DIIeMEHTHI KBAHTOBOM 22.02. ]
https://m.edsoo.r
OTITUKH 2024

u/ff0d0302



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0
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4.2. Ctpoenne atoma
(49)

Mogens aToMa bubanoreka
Tomcona. OnbITEI HOK
46 Pesepdopna mo 38'2042' https://m.edsoo.r
paccesHUIO 0-YaCTHII. u/ff0d091a
[InanerapHas moxaeinb
aroma
bubnuoreka
47 [Toctynarer bopa 01.03. ﬁ%f /im.edsoo r
20241\ /f0d0afa
N3nyuenue u
MOTJIoIEHNE (POTOHOB bubnuoreka
48 gpﬁoizpexgsﬁfma ) 07.03. ﬁtgalsf'//m edsoo0.r
AHOTO ¥P y 2024 S
SHEPTHUU Ha JPYTOW. u/ff0dOafa
Bunel ciektpos
BosHoBEIe cBOMCTBA
qacThIl. BoJHEI e
Bpoitns. bubnuoreka
49 KopnyCKélJmpHo- 14.03. LIOK.
BOJIHOBOH JTyajIM3M. 2024 https://m.edsoo.r
CrnoHTaHHOE U u/ff0d0ca8
BBIHY)KJICHHOE
W3ITyYCHUE
4.3. AToMHOE 1pO
S
OTKpbITHE bubnuoTeka
50 paaOaKTUBHOCTH. 15.03 LHOK
OmnbiTel Pe3epdopaa mo 20'2 4 ' https://m.edsoo.r
OIIpPEICIIEHUIO COCTaBa u/ffodofd2
PaIOaKTHBHOTO
W3ITYYCHUS
CgoiicTBa anbda-, 6era-
, TaMMa-H13JIy4eHusl.
51 Bausnue 21.03.
PaIMOaKTUBHOCTH Ha 2024
YKHUBBIE OPTaHU3MBbI
OTKphITHE TPOTOHA U
HeWTpoHa. M30TonbI.
bubnunoreka
Anbda-pacnan.
s LHOK
52 DIEKTPOHHBIN U 22.03. httos://m.ed
MO3UTPOHHBIN OeTa- 2024 ttps.//m.edsoo.r
u/ff0d1162
pacnan. ['amma- -
W3ITy4YeHUe
53 DHeprus CBs3U bubnnoreka
HYKJIOHOB B Si/Ipe€. 04.04. I[TOK



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
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SnepHble peakuuu.
SnepHbIN peakTop.
[TpobGnemsl,
IIEPCIEKTHUBBI,
JKOJIOTHYECKUE
aCIIEKTHI SIEPHOMN
SHEPIreTUKHU

2024

https://m.edsoo.r
u/ff0d1356

54

DOneMeHTapHbIe
yacTulibl. OTKpbITHE
Mo3UuTpoHa. MeTo bl
HaOIIOIEHUS 1
perucTpamnuu
AJIEMEHTAPHbBIX YACTHII.
Kpyrusiit cTon
«DyHIamMeHTAIbHbIE
B3aMMO/ICUCTBHSI.
EnunctBo duzmueckoit
KapTHUHBI MUPa»

05.04.

2024

bubanorexa
LHOK
https://m.edsoo0.r
u/ff0d0e38

55

Pa3pgen 5. DieMeHThbI
ACTPOHOMMHU H
acrpodusuku (7 4)
5.1. D1eMeHThI
ACTPOHOMMHU U
acTpopusuxu (7 4)
Bun 3Bé3mH0r0 HebAa.
Co3sBe3nus, sipKue
3BE3/Ibl, INIAHETHI, UX
BUJIMMOC JIBIDKCHHE.
ComHeuHas cucreMa

11.04.

2024

56

Counune. CoHeunas
aKTHBHOCTH. VICTOUYHHMK
sHepruu CoJiHIa U
3BE3]

12.04.

2024

57

3BE31BI, NX OCHOBHBIE
XapaKTEPUCTHKHU.
3BE3/IBI TJIaBHOM
MOCIEA0BATENLHOCTH.
Buytpennee ctpoenue
3B€3711. COBpeMEHHBIE
MPEACTABICHUS O
MIPOUCXOKACHUH U
spoJirorun CoJiHIIa U
3BE3]

18.04.

2024

58

Mneunsiii [Iyrs —
Hama ["anakTuka.
ITonoxenue u
nemkenue CoaHIa B

T'anakTuke. ['amakTuky.

Uépuble ObIpHI B APAX

19.04.

2024



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

TaJIaKTHK

59

Bcenennas. Pa30beranue
ranaktuk. Teopus
Bboubmoro B3peIBa.
PennkroBoe uznydenue.
MeraraiakTuka

25.04.
2024

60

Hepemennsie
poOIeMBbl aCTPOHOMUU

26.04.
2024

61

Konmponvnaa paboma
o TemaM "KBaHtoBast
¢buzuka u "«IIEeMEeHTHI
aCTPOHOMUU U
acTpO(PU3UKNY

02.05.
2024

62

Pa3znen 6.
Oo6o0maroiee
nosTopenue (4 4)
O06o0maromuii ypox.
Ponb dpusukn u
aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHICCKOM,
COIIMAJILHON U
ATUYECKOH chepax
JeATeIIbHOCTH YCIOBEKA

03.05.
2024

63

OO6o0maromuii ypox.
Ponb u mecTo ¢usuku u
aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU
KapTHUHE MHUpa

10.05.
2024

64

O6o0maromuii ypox.
Ponb ¢pusmueckoit
TEOPHH B
dhopmupoBaHUHU
MPEJCTABICHHUI O
(bu3nveCcKoil KapTHHE
MUpa

16.05.
2024

65

O06o06maromuit ypox.
Mecto duznvecKoi
KapTUHBI MUpPa B
oOrmieM psy
COBpPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJCTaBICHUN O
pUpoJe

17.05.
2024

66

PesepBHBIN ypOK.
MarnutHoOE€ noie.
OneKTpOMarHuTHas

23.05.
2024




VHJyKLUS

PesepBHBIl ypOK.
OnTuka. OCHOBBI

67 N 1 23.05.
CIIeIUATIbHOM TeOpUn 2024
OTHOCHTEJIFHOCTH
PesepHnbiit ypoxk. bubnuoteka

68 KBanroBast (uzuka. 1 24 05. L[OK.
DJIeMEHTBI aCTPOHOMHHU 2024 https://m.edsoo.r
1 acTpousukn u/ff0d1784

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. mo penakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienney
» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. nox penakmueit

[TapdentbeBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
http://metodportal.ru/articles/srednjaja-shkola — meToauueckuii moprat
http://www.school.edu.ru - opunuansHbIi cepBEp POCCHIICKOTO MIKOJILHOTO 00Pa30BaHUsL.

http://festival. I september.ru — @ectuBanp negarorudeckux uaen «1 ceHTsaops»

HUDPOBBIE OGPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://www.metod-kopilka.ru/fizika.html — Buaeoypoku, mpe3eHTaum, KOHCIIEKTHI, TECTHI,
TUTAHUPOBAHUE U JIp. MaTepUAIIBI 110 (DU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yaebubie GpuabMbI 10 HUUKE TI0 pa3eiaMm.
http://metodportal.ru/articles/srednjaja-shkola — meToguueckuii mopra.
https://simplescience.ru/collection/video — hu3rueckue ombITH B OBITY.

https://resh.edu.ru — Poccuiickas 351ieKTpOHHasI IKOJIa



