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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
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 (HU3UMKMU: JIMYHOCTHBIE, MeTalpeIMETHbIe, MpeIMeTHbIe (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 «dus3nkay 1o rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HAYYHBIM METOJI MO3HAHUS MIPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBusercs (OpMHUpPOBaHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKHUMHU IPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



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

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero ooOpa3oBaHHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUW U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
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 MIaHUPOBaHUSI U OCHaleHUs kaOuneta ¢usuku. [lpu 3Tom
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 BHUMaHnE YACIACTCA PCIHICHUTIO paC‘—IéTHI)IX 1 KAQYCCTBCHHBIX 3a/ad4. 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
Kypca, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuaabHO-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 MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHoe 00opynoBaHue (opMHpyeTcss B COOTBETCTBUM C IPHUHILUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE ISl YYEHMYECKMX MPAKTUYECKHUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIh30BaHUHM AHAJIOTOBBIX M IH(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

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

e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO

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



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

(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 STuX Iieiell oOecrieunBaeTcs pPElICHHeM CIISAYIOIUX 3aJad B Ipoliecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTpOoDU3UKH;

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

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbIO, 3a/ay, IOJIpa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/JaHue (PU3MUEeCcKon
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

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

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIaHUPOBAHUS W MPOBEICHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

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

Ha wmsydyenue ¢usmku (6a30BbIi YpOBEHH) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
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, YUYHUTEb JEJacT BBHIOOP MPOBEICHUs JTA0OPATOPHBIX paboT H
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUS OKpyxarouiero mupa. Poib
AKCIEPUMEHTA U TEOPUH B MpoIlecce MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (prsmKe.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayuneie runote3sl. dusznueckue
3aKOHBI M TeOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUSI.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON HaydyHOW KapTHHBI MHUpa, B
MPAKTUYECKOU JAECATEIBHOCTH JIFOJIEH.
Jlemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.



Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCcKOoro ABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMH HAa OCHU CHUCTeMbl KoopauHaT. Clo)kKeHHe NMepeMelIeHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE JBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePHUATbHOM TOYKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe naBwxkeHue. [[BwkeHWe MarepuaibHOM TOYKH 10 OKPYKHOCTH C
IIOCTOSTHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTh, JMHEHHas CKOpocTh. llepuon m
yacToTa oOpamenus. LleHTpocTpeMurensHoe yCKOpeHue.

TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIUIOMETp, JABWKCHUE
CHapS/IOB, IICTTHBIC U PEMEHHBIE TIEpeIayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeobpazoBaHue ABMKEHHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nemxenus tenaa, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO TTaICHHUS.

Hamnpanenne ckopocT npy IBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIETIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAYy  NYTAMHM, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHBbIE IPOMEXYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHXEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBUKEHUs APUKaA B BA3KOM KUJIKOCTH.

N3yuenue nBuxkeHus Tena, OpoIIeHHOro TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTenbHOcTH ['anuies. Ilepssiii 3akoH HetoToHa. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cwunma. [lpuHunun cynepnos3unuu cuil. Bropoit 3akon HberoToHa uis
MarepuaibHOU Touku. TpeTtuil 3akoH HproTOHA J11s1 MaTepuaIbHBIX TOUEK.

3akoH BceMUpHOro TsaroreHus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpalaTenbHOE IBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHusa. Ilnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHUE: MOJALIUIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuuu.



CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Teina npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHUE CUJI TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B MPY)KMHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJla, MMEIOIIETO OCh BPAILLEHUSI.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynsc MaTepualibHOM TOUKH (T€Ja), CUCTEMbI MaTepUaIbHBIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pa6ora cuibl. MOIIHOCTE CHUITBI.

Kunernueckass sHeprus mMatepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOU
SHEepPruu.

[ToTenmmaneHas sueprus. [loTeHnuanpHas s3Heprus ynpyro Ae(opMupoOBaHHOM NPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[loTeHumaneHble M HENOTEHUMaTbHbIE CUIbl. CBA3b pabOThl HEMOTEHIHAIBHBIX CHI C
U3MEHEHHEM MEXaHNYECKOM DHEPIrUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpoOiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexoa moTeHUMAILHONW SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomul

N3yuenune aOCOIIOTHO HEYNPYroro yaapa C IOMOLIbI ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paboThl CHIIBI C U3MEHEHHEM MEXaHHYECKOH »HEeprum Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MouiekyasipHasi GU3MKa U TEPMOJAUHAMHKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwxkenue. Juddysus. Xapakrep [ABHKEHHS M B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mousiekysl. KosmuecTBo BemiecTsa.
ITocTossHHAs ABorapo.

Tennosoe paBHOBecue. TeMrieparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH
uaeanbHOro raza. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHeld KHHETHYeCKOH »Hepruu



TEIJIOBOTO JBWKEeHMs dactun rasa. Illkama temneparyp KenbBuna. ['a30BblE 3aKOHBI.
VpaBuenue MenaeneeBa—Kianeiipona. 3akon Jlanerona. M3omponeccsl B UACaIbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
M30X0pa, n3obapa.

TexHuueckre ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHl, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBa, (oTorpadum MOJIEKyI
OPraHU4YEeCKUX COCTMHECHUMN.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HW3MEpPEeHHMH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamMuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl e€ u3MeHeHus. KonnyecTBo TeroTsl U pabota. BHyTpeHHSs SHEprusi 0JHOATOMHOTO
WJIeabHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIpeTanus paboThl rasa.

Brtopoii 3akon TepmoanHamMukid. HeoOpaTUMOCTh IPOIIECCOB B MPUPO/IC.

TemoBbie MamuHbl. [IpuHIUTBL IEiCTBUS TeIOBBIX MallvH. [Ipeobpa3zoBanus 3HEpruu B
TeroBbIX MamuHax. KoaddunmeHT nmonesnoro nerctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHWE: JIBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenune BHYTpEHHEH SHEPruu Teia MpPU COBEPIIEHUU pabOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yxa, HarpeBaHue 3pupa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenne BHyTpeHHEH sHEpruu (TemrepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIi map. YaenpHas TeroTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. VY aenpHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTMM  IOJIyYE€HUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHaMmmuka

Tema 1. dnekmpocmamuka

DnekTpu3anusa Tel. OJEeKTpU4ecKuil 3apsan. JlBa BHAAa OSIEKTPUYECKUX 3apAJIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsia.

B3anmopericteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onekrpuyeckoe mosne. Hanpsok€HHoOcTh anexktpudeckoro moss. [IpuHIuUn cyneprno3uuuu
ANEKTPUYECKUX MOoJIeh. JINHNY HanpsKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabora cumnm oamektpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsyKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAJIbHBIMI
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIaJAM ILJIACTHH,
pAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma it yyacTka 1enu.



DneKTpuyecKoe COIIPOTHBJICHUE. YaenpHOE COINIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHNUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHnia. MOMIHOCTH 3TEKTPHUECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) 3eKTprudeckoi enu. KopoTkoe 3amMbIkaHueE.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMieparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHAs MPOBOJAUMOCTb MOJIYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MoHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHl, TEPMOMETP COMPOTUBJICHMS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh COMPOTHUBIIEHUS IWJIMHJIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenranHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue >JaeKTPOABUKYIIEH cuiabl. KOpoTKoe 3amMblkaHME TallbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne  SIeKTpOABMKYHIEH CHJIBI HMCTOYHHMKA TOKA U €r0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHBIH (pakT, rumoTesa, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHMH, JuHeWHas QyHKuus, mapadona,
runep0Oona, ux rpaduku U cBOWCTBa, TPUTOHOMETpUYECKHe (GYHKIIMHN: CHHYC, KOCUHYC, TAHTE€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPHl M MX NIPOEKLUHUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.



Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, muddysus, 0cMOC, TEINI00OMEH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PAaBHOBECHUE), MICKTPUUECKHUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUJIKOCTEH U Ta30B, JJICKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJICKTPOJIMTUYECKAS TUCCOLIUAIINS, TATbBAHUKA.

TI'eoepaghus: BNaxXHOCT BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOMAIIUITHUKHN, HCIOJb30BaHUE 3aKOHA COXpPAHEHUS HMMITYJbCa B TEXHHKE (pakera,
BOJIOMET W JpYyrue), JABUTaTelb BHYTPEHHErO0 CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU TIOJyY€HUsS] COBPEMEHHBIX MAaTepUajioB, B TOM YHCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, IJIEKTPOHArpEBATENbHBIE TMPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznea 4. DuexkTpoaMHammuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUSA

[ToctostHHbiE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bekrop marautHONM MHAYKIHH. [I[pyHIMN Cyneprio3uiuy MarHUTHBIX Mosei. JINHMKM MarHUTHOU
nHAyKuuU. KapTrHa TuHUNA MarHUTHOM MHTYKIIUU TI0JIS1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJIe IPOBOJHUKA C TOKOM. KapTWHa NWHHMNA WMHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KAaTYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna JlopeHma, e€ Moayib W HampapieHue. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMArHUTHOM MHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYIIAs CUJa WHIAYKIUU B IPOBOJHHKE,
JBUKYILIEMCS] IOCTYNATENIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIE€HME CAMOMHAYKIMH. DIEKTPOIABWKYILAS CUJIA CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE IO0JI€.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE INPUMEHEHUE: TOCTOSHHbIE MAarHUThI,
ANIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENN AIEMEHTAPHBIX YaCTHIL], UHIYKINOHHAS M€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMarHuTHOM UHIYKIIUH.



IIpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIICH CHIIBI MHIYKIIMA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue neiicTBUs IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebarenbHast cucrema. CBoOOJHBIE MexaHMuYeckue Kojebanusa. [‘apMoHHueckue
koneOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHuil. [IpyXMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYeCKUX Kosiebanuil. [IpeBpaiienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojieOaHUSX. BbIHYKIEHHbIE MEXaHHUYECKHE KOoJIeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYAHOE U JEUCTBYIOLIEE 3HAUCHUE CHJIbI TOKA U HANPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepegada W MOTPeOICHUE DICKTPUUYECKON DHEPTHUU.
OKOJIOTMYeCKHEe PHUCKM TPU INPOU3BOACTBE HIIEKTpol’Hepruu. KynbTypa ucnonb3oBaHUs
JIEKTPOIHEPTUU B MOBCEIHEBHON )KU3HH.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUN 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JMHUHU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjeOaTeIbHONW cUCTeMbI (TIPYKHHHBIN MM MaTeMaTU4YeCKUI
MasITHUK).

HabGnronenue 3aryxaromux KojieOaHuH.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUI.

HaGnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHbIE KOJICOaHUsI.

OcumiutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc npu mociie10BaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepUoOJia MajbIX KoJeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOr0 TOKAa B LENM M3  IMOCIENOBATENIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHbL



MexaHnnyeckue BOJIHbI, yCI0BUs pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u januHa BoyHBL. [lomepeunsle W TpoAoibHBIE BoOJHBL MHTepdepenuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I pomKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIy4EHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtanusi BekTopoB E, B, V B snexrpomaruutHoi BojHe. CBOHCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHE, TMpeOMIICHHEe, TMoysgpu3anys, audpaknus, uaTepdeperuns. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTpOMArHUTHBIX BOJIH. [IpyMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno Kak HCTOYHHK 3BYKa.

Habntonenue oTpaxxeHus U IpeaoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U Juppakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HHE, IPEIOMIICHHUE,
noJsipu3anus, tudpakius, HHTep(epeHIns..

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeiHOE paclpoCTpaHEHHUE CBETa B OJJHOPOJAHON Cpene.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300pa)keHUIl B IUIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3akOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomiieHusd. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblii yroj IMOJHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

Cobuparonue W paccewBaromue JUH3bL. ToHkas nuH3a. DOKYyCHOE pPACCTOSHHE H
ONTHUYECKas cuiia TOHKOU JIUH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOU JUH3BL. YBEIMUYECHHE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

BonnoBas onrtuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKU. Y CIIOBHS
HaOOIEHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakuuss  cBera. [udpaxinuonnas pemérka. YcinoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TP TaICHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEHIETKY.

[Honspuzauus ceera.



TexHuueckre yCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHME: OYKHM, JIyna, QoToarnmapar,
MPOEKIIMOHHBIA ammapar, MHKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OINTHKA, IU(PPaKIUOHHAS
peLETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimosiHEiHOE pacnpoCTpaHEHUE, OTpaKeHWe M INperaomiieHue cBeTa. OnTuyeckue
pUOOPHL.

[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

Habnronenue naTepdepeHnnn cpera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[TonyueHue cekTpa ¢ HOMOUIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Ha6nronenue aucnepcun ceTta.

Pa3pnen 6. OcHOBBI cienMaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTENIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe]JICHHE BPEMEHHU U COKPAILlEHUE JTTHHBL.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [lmanka cBsi3u SHEPTHH (POTOHA C €T0 YaCTOTOW. DHEPIHUS M UMITYJIBC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombiter A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

HaBnenune cBeta. Onbitel I1. H. JIeOenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuyeckue ycTpoiicCTBa M NIpPAaKTHUECKOE MpUMEHEeHHe: (PoToaneMeHT, (OTOAATUHUK,
CoNTHeYHas OaTapesi, CBETOIHO/I.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(ddeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lmanerapHas
mozens aroma. [loctymarel bopa. M3nydenue u mornomieHne (GOTOHOB MpPU MEPEX0je aroma ¢



OJIHOTO YpPOBHSI BSHEpruuM Ha Jjapyro. Buapl crekrpoB. CHekTp ypoBHEH 3HEpruuM aroma
BOJOpPOJA.

BounHoBbie cBOMcTBa yacTull. BosHel ne bpoitnsa. KopryckyasspHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE U BBIHYXJECHHOE U3JyYCHHUE.
TexHuueckre yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol
HaGnronenue nuHeiyaToro crexrpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOEHHS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno cocTaBa paJioakTUBHOIO M3JIyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.
OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsn sapa. MaccoBoe unciio sjapa. M3otormnsl.
Anbda-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.
DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuiibl. JledekT Macchl sapa.
Snepubie peakuuu. Jlenenue u CUHTES sEp.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TMEPCHEKTHBBI  SACPHON
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.
DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaMeHTanbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoit KapTUHBI MUpA.

TexHuueckre ycTpoWCTBa W MPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH
Otanbl  pa3BUTHS  acTpoHoMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHE
ACTPOHOMHUH.

Bun 3B€3anoro He6a. Co3Be3ausl, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKEHUE.

CoJiHeYHast cucTeMa.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConmHua M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEepHUCTUKH. JlmarpaMma «CHEKTpPalbHBIM KIACC — CBETUMOCTHY». 3BE3IBI
IJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTHY» UIsI 3BE31 TJIaBHOM

IIOCJICA0BATCIIBHOCTH. BHyTpCHHCC CTPOCHUC 3BE3I. COBpeMeHHLIe MNpeaACTaBJIICHUA O
MPOUCXOKACHUHN U 3BOJIFOITHA CO.IIHI_Ia U 3BE3I. OTankl JKA3HU 3BE3 .



Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxkenne Cosnua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE IBIPBI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopus
Bosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM I1a30M € UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIENICHUS TOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOTo MoIyIIapus U SIPKUE 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
TUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpescTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuyenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SIBJICHUE, Hay4yHbIH (akT, Tumnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, TeOopws, HaOII0/IeHUE,
HKCHEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI U HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MIPU3HAKY [IOJJ00US TPEYTOJIbHUKOB, OTPEAEICHUE IIOLAAN IUNIOCKUX GUryp 1 00bEMa Tell.

Buonoeus: snexkrpuueckue SBICHUA B JKMBOM Npupoje, KojeOaTelbHbIE IBUKEHUS B
KUBOM TNPUPOJE, ONTUYECKUE SBICHHUS B JKUBOW NPUPOJE, ACHCTBUE paJWallMM HA JKUBBIE
OpraHu3MBl.

Xumusa: CTpOEHHUE AaTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKY, CIIEKTPAJIbHBINA aHAIU3.

l'eocpaghus: marHuTHBIE TOJIOCA 3€MJIM, 3QJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DJIEKTPOIIEpEnad, T€HEpaTop MEPEMEHHOIO TOKA, 3JEKTPOABUIATEb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEIEeBHU30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue quGHOFO npeameTa «®Pu3znka» Ha YPOBHE CpCIAHETO O6H_ICFO O6pa30BaHI/I$I
(6a3OBLIﬁ ypOBCHB) JOJIDKHO 00eCIIeYnTh JOCTHIXXCHUC CJICAYHOIIUX JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMCETHBIX O6paSOBaTeJIBHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJBTaThl OCBOCHHS ydeOHOTO mpenmera «Dusmka» TOIKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOINECTBa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PEaH3allid OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIBHON JESITEIHPHOCTH, B TOM YUCIIC B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKON TO3MIMK  OOydJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO OOIIEeCTBA;

MPUHATHE TPATUIUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpECax T'Pa)KTaHCKOTO OOIIECTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIlu;

YMEHHUE B3aWMOJICHCTBOBAaTh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU 1 BOJIOHTEPCKOH NIESTETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON IPpaKAAHCKOW UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIDKEHHSM POCCHHCKHIX
YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIICHMBATh CUTYAI[MI0 U IMPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYILETO
(hu3UYecKOl HayKe;

5) Tpy10BOro BOCIIUTAHUS:

HUHTEpEC K pa3iuyHbiM cdepaM mTpodecCHOHATBHOW JEesATeNbHOCTH, B TOM 4YHUCIE
CBSA3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00nacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhl, OCO3HAHHUE TJI0OATBHOIO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBJIECHHUE JICHCTBUH B OKpYXarolled cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HAmpaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHMUSI:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;



0CO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpoOLecce U3ydeHHs (prU3uKu
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeJTU IeATEILHOCTH, 33]1aBaTh MapaMeTphl U KPUTEPHH UX JOCTIDKEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIHHOCTh, OICHWBAaTh COOTBETCTBHE PE3YJIBTATOB LEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NIESTETHLHOCTH,

KOODAMHUPOBATh W BBINOJNHATh pPAadOTy B YCJIOBUSAX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBaresbcKue AeiiCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UYEeCKOU
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHON JAEATEIILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(GU3NIECKOTO COZEePIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYECHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JUYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE TIpU
CO3/IaHUHU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh  TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTAThH
TUIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYYCHHBIE B XOJAE PEUICHUS 3aJauydl pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATCIHLHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICSITCIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC UJI€H, TIpe/yIaraTh OPUTHHAIBHBIE TTOAXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1aUH, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanueii:

BIIAJIETh HABBIKAMU TOJydyeHHUs WHpopMmaru (HU3NYECKOTO COACP)KaHUS M3 HUCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMaTH3alUi0 U
WMHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH HHPOPMAITUH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONIOJICHHEM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
ATUYECKHX HOPM, HOPM MH(OPMAITHOHHOK 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Yy4E€ToMm
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM  ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIN3allNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON U MH/IMBUTyalbHOU pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh [E€JIM COBMECTHOM JEATENBHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTABJISITh IUIAH JIEUCTBUM, PACHPEACNISITH POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIECH C IMO3WIHMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHble YHHBepPCaJbHbIE YUeOHbIE 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH pPEHICHHs] Pacu€THBIX W KAaYeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € y4€TOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OSPYIUIUH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallUMsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEJIBHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHU I;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;



IIpUHUMATh CC6$I, IIOHHUMasA CBOM HEAOCTATKH U NOCTOMHCTBA,

IIPUHAMATL MOTUBBI M apIyMEHTHI IPYIUX IIPHU aHAJIU3€ PE3YILTATOB JEATEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nmponecce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMTPOTpaMMBI 110 (1)I/I3I/IK€ JJIA
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydarOIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPEINoJIararomui chOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIHPOBAHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJalTHPOBATHCS K HSMOIMOHAIBHBIM
HU3MCHCHUAM U NPOABIIATH FI/I6KOCTI>, OBITH OTKPBLITBIM HOBOMY,

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO TSI H YCIEXY,
ONITUMU3M, MHUIUATUBHOCTb, YMCHHC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BOSMO)KHOCTGI\/'I;

OMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €ro npu OCYmeCTBICHUN O6HI€HI/I${, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKIOYAIOIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOIICHHA C APYTUMU
JIIOJIbMH, 3a00TUTHCS, MIPOSIBIISITh HHTEPEC U pa3peliaTh KOH(INKTHL

NNPEAMETHBIE PE3YJIbBTATBI

K xoniy oOyuenust B 10 kiacce npeaMerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIeITEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHS] H3YUYEHHBIX (PHU3MUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalIbHasl cCUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, WICANbHBIM ra3, MOAEIU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKHUH 3aps] NpH pEUICHUU
buznueckux 3auay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIeCTBA U 3JIEKTPOJAMHAMHUKH:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxyaXkieHnn), TeIJIOBOE paBHOBECHE, HCIApEHHe, KOHACHCAlUs, TUIaBIICHUE, KPUCTAIITU3allns,
KHUIIEHUE, BJIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPbITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOLieccax, JJIEKTpU3auus Ted,
B3aUMOJICHCTBUE 3aPSI/IOB;

OINMCBHIBATh MEXaHMUYECKOE JBM)KEHUE, UCIOJb3ys (PU3MUECKHe BETUYMHBI: KOOpJHMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHaJbHAs SHEprus, MexaHudeckas paboTa, MeXaHHYecKash MOIIHOCThb; HpHU
ONMCAaHUM TPABWIBHO TPAaKTOBaTh (DU3UYECKUH CMBICH MCIOJB3YEMBIX BEIMYUH, HX
0003HAueHMsI U €JMHHUIIBI, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIIME JJTAHHYIO (PU3MUYECKYIO BEIUYHHY
C APYTMMH BEJIMYNHAMH,

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BeNWYMHBL: JaBICHHE Ta3a, TeMIeparypa, CpelHss KUHETHYecKas SHEeprus



Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEIHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPrusi, pabdoTta rasza, KOd(QQHUIHUEHT MOJE3HOrO ICHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

ONMCHIBATh WU3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCIMOJIB3YST (PU3NYECKUE BEIMUYMHBL: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTb  IMOJISA, MOTEHLMAJN, Pa3HOCTh IOTEHLUAIOB; IMpPU OINKUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIWYMH, WX OO0O3HAuCHHWS W EIMHUIIBL
YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUNHY C IPYTUMHU BEIUYHMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MIPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH coXpaHEHUs
MEXaHWYECKOM 3HEpruu, 3aKOH COXPAaHEHHS] MUMITYJIbCca, IPUHLHUII CYNEPIO3UIUHN CUJI, TPUHIIMII
paBHOMpPABUSI HHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, a30Bbl€ 3aKOHBI, CBA3b CpPEAHEW KHHETMYECKOW HHEPIMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMMKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPA’KEHUE U YCIOBUS (TpaHMIIbI, 00J1aCTH) IPUMEHUMOCTH;

0OBSACHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pasnuyaTth yCcIOBUS UX OE30MaCHOTO HCIOIb30BaHMSI B IOBCETHEBHOM KHU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKUX SBJICHUI M MPOLECCOB C
UCIOJb30BAHUEM  MpPSMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (GOpMYJIHNpOBAThH
npobseMy/3agady W THIOTE3y y4eOHOTO OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIISATh MNpPSIMBIE U KOCBEHHBbIE W3MEPEHUs (PU3MUECKMX BEJIUYMH, INPU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMHM BEJIMYMHAMH C MHCIOJIb30BaHUEM
IOpSIMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCUMOCTH (PU3MUYECKMX BEIMYHMH B BUJE TaOJMIl U IpadUKOB, J1€1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MYECKOM MOJAENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJjauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHus,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTh MOJyYECHHOI'O 3HAUE€HUS (PU3HUECKOMN BETUUNHBL;

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHU ¢ ONOpOoi Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIONb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPHUPOBAHMs, MHTEPIPETAlMU U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HWH(pOpPMALMU, MOJYYEHHOM U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyt0 HH(OPMAIIHIO;

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



UCIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbSI U COOIOACHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIEH cpee;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAIBHO pacHpelesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, a/IeKBaTHO OLIEHMBATH BKJIAJ KaXKJOTO U3 YYaCTHUKOB IPYIIbI B
pelIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpenMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HAa MPUMEpPAX PoJib U MecTO (QU3UKU B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHUHBI MUDA;

YYUTHIBATh TPAaHUIBl TMPUMEHEHHS W3YUYEHHBIX (U3UYECKUX MOJENeH: TOUYEHHBIN
ANIEKTPUYECKUM 3apsii, Jy4 CBETa, TOYEUHBIM MCTOYHHMK CBETa, fAJIEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHI M KBAHTOBOM (DM3HMKU: 3JIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TMOJIsI HA MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENHOE pacIIpOCTPaHEHHE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus W MOJSIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3YYECHHBIC CBOWCTBA BellecTBa (DIEKTPUUECKHWE, MArHUTHBIE, ONTHUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (U3NYECKHE BEIMYMHBI: DBJICKTPUUYECKUM 3apsij, Cuila TOKa, DJIEKTPHUUECKOe
HaMNpspKEHUe, IIEKTPUYECKOe COMPOTUBIICHUE, PA3HOCTh MOTEHLUAIOB, AJIEKTPOIBIKYIIAS CUIIA,
paboTa TOKa, MHAYKIUS MarHUTHOro mojs, cwia Awmepa, cuia JlopeHla, MHIYKTHUBHOCTb
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLECCe FApMOHUYECKHX 3JIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKash CHUjla JIMH3bI, NPHU OINKCAHUU IPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE AJAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMY,

OTHCHIBaTh M3yYCHHbIC KBAaHTOBBIC SIBJICHHMS M TMPOIIECCHI, HUCIHONB3Ys (pusmueckue
BEITUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUi U
UMITyabC (OTOHA, TMEPUOJ TOJypacmaja, SHEpPTHs CBSI3M aTOMHBIX SjIep, NPU OINHUCAHUU
MPaBUWJIBHO TPAaKTOBaTh (DPM3MYECKUN CMBICHT HUCIOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHaATM3UPOBaTh (PU3MUECKHE MPOLECChl W SIBJICHUS, UCHOJNb3yd (DU3HYECKHE 3aKOHBI U
OpUHLUOBL:  3ak0oH OMa, 3aKOHBI TIOCNEJOBAaTebHOIO U MNAapajlIeIbHOTO  COEIMHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH SIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcIpOCTPAaHEHHs CBETa, 3aKOHBI OTPAKEHUs CBETAa, 3aKOHBI MPEIOMIIECHHUS
CBETa, ypaBHeHHME OWHIITeHHa I (GoTod(ddexTa, 3aKOH COXPAHEHHsS SHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4Hcia, MOCTyiaTel bopa, 3akoH pajnoOakTHBHOTO pacraja, IpU 3TOM pas3inyarb



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXECHHWE U YCIOBHS (TPaHHULIBL,
001acTH) NPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

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

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HCCIECIOBAHUIO (PU3MUECKUX SBJICHUH M TIPOIIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYAOBaHUS, TPOBOANUTH ONBIT M (DOPMYITHPOBATH BBIBOIBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE WM3MEPEHHUS (PHU3MUYECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3YyIbTATHI MOJTYYEHHON 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BHUAE TabmuIl M Trpa@uKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 33JaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHBI M MPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUA 3a7auu BBIOUPATh (PU3UYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIEHNOUKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAIIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALUN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIpHOW MHGpOpMAaLuy, MOJY4EHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIIOBHSI UX O€3011aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOJMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX Y4YEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH IIPU OOPALIEHUHU C TPUOOpPaAMH U TEXHUUYECKUMU YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OO0A3aHHOCTH U IUIAHUPOBAaTh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne n/m Ha3Banue pa3iesioB u Tem Koun4yecTBo yacos JuexkTpoHHble (HU(POBLIE)
NIporpaMMel Bcero KonTpoJsbHble IIpakTHyeckue o0pa3soBaTelbHbIe pecypchl
padoThI padoThI
Pa3znea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSI
11 ®u3nKa ¥ METO/IbI HAYyYHOTO 2 bubnuoreka [IOK
' TTO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kunemaruia 5 mps://m.edso;I ru/7f41bf72
bubnuoreka [IOK
2.2 Jlunammia ! mps://m.edso;I ru/7f41bf72
bubnuoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.e dsogru 175 41bf72
Wroro o pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKON TEOPUH https://m.edsoo0.ru/7f41bf72
3.2 OCHOBBI TEPMOUHAMUKHI 10 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubnuoreka [JOK
' @dazoBbIe NEPEXOJIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznea 4. DJIEKTPOJANHAMUKA
bubnuoreka [JOK
4.1 JekTpocTaTuia 10 1 https://m.edsoc])_.[ ru/7f41bf72
492 IToCTOSAHHBIN 2NEKTPUYECKUH TOK. 12 1 bubnuoreka IIOK
' ToxH B pa3IMyHbIX cperax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE Bpems 2



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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OBIIEE KOJIMYECTBO YACOB I10 68 3 3
ITPOI'PAMME
11 kaacce
n/n Ha3Banue pa3iesioB u Tem Koun4yecTBo yacos duexkTponHble (¢ poBbIE)
IporpaMMel Bcero KonTpoJbHbie IIpakTHyeckue o0pa3soBaTelbHbIe pecypehl
padoThl padoThI
Paznea 1. DJIEKTPOJIMHAMUKA
11 MarunuTtHoe 1oJe. 11 1 3 bu6mmoreka [IOK
' DJIEKTPOMArHuTHasE MHyKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHHYEeCKHE 1 9 1 bubnuorexa [JOK
' AIIEKTPOMATrHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
29 MexaHHYEeCKHE 1 5 1 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
23 Onruka 10 3 https://m.edso;I ru/7f41c97c
Hroro no pazgeny 24
Pazznea 3. OCHOBBI CHEIIMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOM ONITUKHU 6 Brbmaorexa LJOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 CTpocrue atoma 4 https://m.edSO(])_.[ ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE /PO S https://m.edSO(])_.[ ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
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Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DNEeMEeHTHI aCTPOHOMUU U 7 bubnuorexa [JOK
' acTpo(U3HKHI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHUE
bubnuotexa [JOK
6.1 OGobmatomee nosTopenue 4 https://m.edsocl)_.[ ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne Jara nuppoBbIE

Tema ypoka Konrtpoasubie | IlpakTHueckue op
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl

®du3nKa — Hayka O MPUPO/IE.

1 Hayunsie MGT(})[;BI HO?I,)HEI:HI/ISI 1 bubmmorera [JOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUpPOBaHUHU COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AESATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majeHue. Y CKopeHue 1 bubnnoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 I[I];I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIIEPIIO3UIINY CHI. BTopon 3akon bubmorexa HOK
YHEPTOSHH - DTOPOHL 3 https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TspkecTd. IlepBas kocMuueckas bubmorexa [TOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. Koaddbunment tpenns.

13 Cuia czn OTI/IBJ‘IGI-(IbI/I(l:I npu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH HJIH rase
[TocTymarensHOE U BpaIaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
Mowment cuisl. [1nedo cunpl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [JOK
NMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas 3Heprusi MaTepuajbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUun

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuitel. CBS3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnenoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MGX&HH‘ICCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

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

24

TenmoBoe paBHOBECHC. TeMnepaTypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c4dc2

u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKON dHEPruun bubnuoreka [JOK
JBAKECHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpadu4ecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKOU CUCTEMBI U

30 crroco0nI e¢ m3meHenus. KoanduecTBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
raza

bubmuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

MNPUMCHCHUC K U30IIpoLccCCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
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HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa HOK
PHPOJE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII1/ TerumoBoi bubmmorexa [{OK
MAaIllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOHEPTETHKHI

38 O6o0matomuii ypok «MotekynsipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMHUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubamorexa [JOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJI&YKHOCTH BO3/lyXa. HackImeHHbIH bubmorexa [IOK

AYES- - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTasLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 OnexTpuszanus Tell. JNEKTPUUECKUN bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
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3apsi. JIBa BUA JIEKTPUUYCSCKIX
3apsI0B

https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKH, TUATEKTPUKU U

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS bubmmorexa [TOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTpUIECKUU bubnmorexa LOK
¥ ) p https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cui a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHAIOB
ITpoBOOHHUKH M IUDIEKTPUKH B
50 3.]'IpeKT OCTATUYECKOM noljie bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p s p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsHKEHHOr0 bubmorexa [IOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdora "3mepeHue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPOIIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«M3ydeHnune cMEIIaHHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jxoynsa-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTtouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nepexona. HOHYHpOBOI{HI/IKOBHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpHI

DneKTpUUYECKuil TOK B pPaCTBOPax U
paciiaBax 3JI€KTPOJIUTOB.

bubmmoreka [{OK

62 DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B razax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypox 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa o treme

66 «Onekrpocratuka. [locTosSTHHBIN 1 bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBublit ypok. KonTpoJsibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
° T " BbI
Jrj;n Tema ypoxka Beero Konrpoasubie | IlpakTuuyeckue fllsay:eﬂnﬂ :)Iﬁg)a[:()ma:enbﬂme
padoTsI padoThbI pecypesI
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/ieiicTBe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre poBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4ueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoU nuaykuuu. J/1C



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

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

NHayKTUBHOCTB. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o treme
«MarHuTHOE ToJIe.
DJEKTPOMArHUTHAS HHTYKIIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arenbublit KoHTYp. CBOOOJHBIE
QJICKTPOMArHUTHBIC KOJIeOaHus B
UJIeaIbHOM K0JIe0aTeIbHOM KOHTYpE.
Ananorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMAriMTHBIMU KoJIeOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH
COXpPaHCHUA SHECPIrUr B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHWJecKHe Kojiebanus. Pe3oHanc.
BBIHY)K)IGHHI)Ie BHCKTPOMaFHI/ITHBIC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U TPAKTHYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U TPOI0JIBHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana brbmmorexa [OK
P ’ https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueyHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpakeHus ceta. [loctpoenue bubmmorexa [TOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paxKeHUH B IJIOCKOM 3epKajie
IIpenomnenue cBera. [lonHoe
08 BHYTpeHHee oTpakeHue. [IpenensHbin bubnnoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

30 nuH3e. Dopmysia TOHKOH JIMH3BI bubmorera [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBeIU4eHNE JIMH3BI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOKHBIN COCTaB
32 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
WNnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBHS UX 0€301MaCHOTO MPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuoreka [JOK
CIIeIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 gacTullbl. CBS3b MAaCChI C SHEPTUEH U Bu6mmorexa LIOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponsHas padota «OnTHKa. bubnuorexa [IOK

OcHOBEHI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®otoubl. opmyna [Tnanka. Dueprus

bu6mmoreka [{OK

40
Y UMITYJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
noIMoTeKa
41 otodddekra. O A.T.
Qorospdexra. Omerrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHNE
- (11 P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTea u
MPaKTUYECKOE MPUMEHCHHE:
44
dboTormeMeHT, (OTOIATIHK,
CoJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmmorexa [TOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
47 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/ff0d0afa
N3nydyenue u norsomieHrue GoToHOB
48 II I/I}ll'lqe exojie aTOlellI co H(;ll)"O OBHS bubmmorexa [TOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYyYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3iny4yeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLMK 3JIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «®yHaameHTanbHbIe
B3auMoOaeucCcTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHre. CoJIHEUHasl cucTreMa

56

COJ'IHI_IG. ConHeuyHast aKTUBHOCTb.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ncrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTHKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anaktuku. YepHsie
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PenukroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢du3nueckoit Teopur B JOPMUPOBAHUH




NpeacTaBIeHu 0 PpU3nIecKoi
KapTHHE MHpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 PesepBHBIl ypok. MarauTHOE 1oJie. 1
DNeKTpOMarHuTHasE MHIAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHCIMATEHON TeOpHH 1
OTHOCHUTEIILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.

68 DeMeHTBl aCTPOHOMHHU U 1 bubmorera [JOK

https://m.edsoo.ru/ff0d1784
acTpoPpU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




