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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YypOBHE CpeaHero oOiiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTeNbHBIX —opranu3auusx Poccuiickonr ~ ®Denepauuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢u3MKe BKIFOYACT:

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

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

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, ouosorueit, gusnyeckoit reorpadueit u actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApYrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHA cpefHero oOiiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

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

Hoesn cymanumapuzayuu. E€ peanuzaius mpeAmnonaraeT MCMOJb30BaHUE T'YMaHUTAPHOTO
noTeHIMana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanosiaraet 3HakOMCTBO C LTUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUI U 3aKOHOB.

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



TEXHUKHU M TEXHOJIOTUH, a TaKkke 00CYKIeHHs MPOOIJIEM PallMOHAIBHOTO MPHPOJIONIONIE30BAHMS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopum, posm (HYHIAMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TMPAKTHYECKUX padoT. BeimeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJICHHE OOYyYaroIIMMHCS YMEHHSIMHU IPOBOJAUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISTFOTCS 3a/Ia4M C SIBHO 33/IaHHON (PH3MUECKON MOJIENbIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSCHEHHWE TNPOTEeKaHWs (PU3UYECKUX SBICHUH U MPOLECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BbI YpOBEHb Kypca (U3MKH HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10DKHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHU S YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi I HCCIENOBaHHS H3ydaeMbIX SBJICHHM M IPOLIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKHMX KOMIUIEKTOB M OOecrednBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI 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 HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

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



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JOKa3aTeIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

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

npuoOpeTeHne CUCTEMBI 3HAHUK 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TPUPOJIE M I TPUHATHS TPAKTUUECKUX PEIICHHN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3UIYECKUX OCHOB M TPHUHIIUIIOB JIEHCTBUSI TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

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

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

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

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEH 00yJYarOIuXCsl.



COJEP)KAHUE 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 nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JABMWXeHus. 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 masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMe MAaTepUAIbBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
gacToTa oOpamenus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: CIUJIOMETP, JIBHKECHHUE
CHapsJIOB, LIEMTHbIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUs KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHUI C HCTIOJIBb30BaHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxeHus teaa, OpoIIeHHOTO MO/ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO IaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU 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 tena. Cuna. IlpuHuun cynepmosunuu cwil. Bropoit 3akoH Herorona mis
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, IBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTD 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

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B MPY)KHHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3aKoHbl COXpaHeHUsA 8 MeXaAHUKe

Nmmynsc MaTepualibHON TOUYKH (Teja), CUCTEMbl MaTepUaIbHBIX ToueK. IMIynbc cHilbl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITyJbca. PeakTHBHOE JBIKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEpPruu.

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

[loTeHnmanpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

Texuuyeckue ycTpoHCTBa U MPAKTHUUECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruH Teina Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO HKT'YTa.



Paznen 3. MoaekyasipHas Gpu3uKa 1 TEPMOIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxenue. quddys3us. Xapaktep IBUKCHHS W B3aUMOJICHCTBHUS YaCTHIL
BemecTBa. MoJieM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABorapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens upeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KHHETHYECKON TEOpUur
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEeIUIOBOTrO JABWKEHUS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon JlanmeroHna. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBlIeHre U30TPOIECCOB: N30TEPMa,
n30x0pa, uzobapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOJIEKYI
OPraHNYeCKUX COCTMHEHUMH.

OneIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

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

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHuil o0béma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpEHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crioco6Obl e€ u3MmeneHusi. KonnyecTBo TemioTsl U pabota. BHyTpeHHSIs SHEprusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TEIUIONEepeaaye.

[Tonsitue 06 ammabatHoM mpornecce. IlepBoiii 3akoH TepmonuHamuku. [IpumeHeHue
MIEPBOTr0 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBsie MamuHbl. [IpuHITUTIBL eiicTBUS TemIoBbIX MamiuH. [IpeoOpa3oBanus SJHEPTUH B
TEIUIOBBIX MammuHax. Koadduiment noneznoro aeictBus TeruoBoit Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHHUK, KOHIUITHOHED.

Jemoncmpayuu

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



W3meHeHne BHYTpEHHEN aHepruu (TeMIepaTypbl) Tejla IpU TEIlonepeaye.

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

Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus eeujecmea. Pazosvie nepexoovl

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

Tsépnoe teno. Kpucrannmueckue n amopHbIe Tela. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue u kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoWcTBa M MPAKTUUECKOE NPUMEHEHHUE: TMIPOMETP M ICHUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habntonenue HarpeBaHus ¥ MiiaBieHUs] KPUCTAUINYECKOTO BEIIECTBA.

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 oanektpoctatuueckoro rmousid. I[loTeHmman. Pa3HOCT MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluaniekTpuueckasi HpOHULIAEMOCTb.

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

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBAIbHBIM
arrapar, CTpyMHbIN [IPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCAaTopa OT IUIOIIaJu IUIACTHH,
paccTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 31exkmpuyeckuit moxk. Toku é paziuunvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DnexTpuyeckoe COIPOTHBJICHUE. VYnensHoe COINPOTUBIICHUE 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) 3eKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

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

DNeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHOOPHI.

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

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Ina3ma.

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

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

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

CMenaHHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuibl. KOpoTkoe 3amMbplKaHUE TaJlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue  JNEKTPOABIDKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

Habnronenue snexrpoinsa.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3e C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMMHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, U3MEPEHNUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKh U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKUUU Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOECHHE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

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

Texnonozus: npeoOpa3oBaHKE IBMKEHUHN C MCIIOJIb30BAHHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJy4YEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pa3znen 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHaAyKuu. [[puHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKUuU. KapTuHa TMHUN MarHUTHOM MHIYKIWHU MOJIS HOCTOSSHHBIX MarHUTOB.

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

Cuna Amriepa, €€ MOYNb U HallPaBIICHHE.

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

SBneHue HIEeKTpOMAarHUTHOM uHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CUJIa MHIAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW nnaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJI€HUE CAMOMHAYKIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJI KaTYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



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

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE HIIEKTPOHHOTO MTy4yKa MAarHUTHBIM TIOJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

HccnenoBanue sSiBIEHUS SJIEKTPOMArHUTHOW WHIYKITHH.

Paznen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyKUHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX KoJjieOaHuil. [IpeBpaimenue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJjeOaTelbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHsI PHEPTUU B UJCATBHOM KoJebaTeabHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUEe KOoJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NMEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTY/IHOE U ACUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HATIPSHKCHMUSL.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckue ycTpoilcTBA M MIPAKTHUECKOE TMPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOWCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

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



Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

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

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

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

3Byk. CkopocTs 3ByKa. I'poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexrpomarnutHoi BojHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeloMiieHne, moJyspusanus, audpakuus, uaTepdepenuns. CKOpoCTh
ANIEKTPOMATrHUTHBIX BOJIH.

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

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne ycTpoWCTBa M NMPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teo Kak HCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

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

HccnenoBanue  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEIOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

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

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHne HM300paKeHHH B IJIOCKOM
3epkaie.

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

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro ceera. Ler.

CobOwuparoniue ¥ paccewBaroliye JHH3BL. ToHKas nuH3a. DOKyCHOE pacCcTOsSHUE U
OTITUYECKAs CHJIa TOHKOW NHH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyna TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.



[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

Hudpakmuss  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWE: OYKHM, Jyma, QoToarmapar,
MPOCKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIUOHHAS
pemeETKa, MOJIAPOULI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHinm ceera.

Ha6mronenue qudpaknum ceta.

Ha6nronenue aucnepcun ceTta.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHUKHU. [locTynarsl crnenualbHOW TEOpUHU
OTHOCHUTEJIbHOCTH: WHBApHAHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmuol K6AHMOBOI ONMUKU

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

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHbI
¢dororpdexra. YpaBHenue DitHimTeiHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue ceera. Onbitel [1. H. JIebenena.

XHUMHUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoiCTBA M TpPaKTHUECKOE NpuUMeHeHHe: (PoTodneMeHT, (OTOAATUUK,
CoNTHEYHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE 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
Mmozenb aroma. Ilocrynarer bopa. M3nyyenne u mornomenre GOTOHOB MPH IEepexoie aToMa ¢
OJIHOTO YpPOBHSI BSHepruuM Ha Japyro. Buasl crekrpoB. CrekTp ypoBHEH BSHEpruu aroma
BOJIOpO/JIaA.

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

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckre YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTpPaJbHbIA aHaJIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXHOCTh  CTPOCHUS  sjpa. OTtkpbITHE
paanoaktuBHOCTH. OnBITE Pedepdopaa 1o onpenenenno cocTaBa paJioakTUBHOIO M3JIyYEHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHAa W HeWTpoHa. Hykmownas monmens siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbba-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl 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.

MeTo1b1 HAONIONEHUS U PETUCTPALIUH dJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTYnK MOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BuTUs  acTpoHOMuH. llpukiagHoe W MHMpOBO33pPEHUYECKOE  3HAYEHUE
aCTPOHOMHH.

Bun 3Bé3nH0ro Heba. Co3Be3nus, spKue 3BE3/bl, IUTAHETHI, UX BUIMMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTHY». 3BE3/bI



[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOMU
IOoCJIe0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpeMEHHbIE IIPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PajnoranakTuku u kBasapbl. YEpHbIE IbIPHI B SApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pa3Oeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNICHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NnoBTOPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
MpesicTaBlIeHUH 0 (PrU3NYECKoil KapTUHE MUpPa, MECTO (PU3NYECKON KApTHUHBI MUpa B 00IIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI O IPUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne kxypca ¢uzmku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SIBJICHUE, HAy4yHbI (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopwsi, HaOII0JIEeHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00US TPEYTOJILHUKOB, OIMIPeIeIeHHE TUIOMIAIU IUIOCKUX GUryp u o0béma Ted.

buonocus: snekrpuyeckue SBIEHUS B XUBOM Mpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJICHUS B XKUBOM IpUPOJE, NEHUCTBHE pPaJUallMM Ha YKUBbIC
OpraHU3MBblI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHAu3.

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

Texnonocus: TMHUM DIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOTO TOKa, 3JIEKTPOJIBUTATEIIb,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IPOTI'PAMMDBI IO ®U3UKE HA
YPOBHE CPEJHETI'O OBHIEI'O OBPA30OBAHUSA

OcBoenune yuebHoro mpeaMera «®Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSIM POCCHHCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOYYaroImIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUHU B 00pa30BaTEeILHON OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C CONWAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXIAHCKON UIACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIIOYAsk ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3indHbIM chepaM TpoPEecCHOHATBHON IEATETBbHOCTH, B TOM YHUCIIEC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHWE TJI0OATBPHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue OMbITa JACATEIBHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JEATEIHPHOCTH, TOTOBHOCTh B TPOIIECCE M3YUeHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO NCSITSILHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue neicTBus:

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

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHUH UX JTOCTYDKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh TIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCJIOBHSAX PEATBHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE ITPH PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HaYyKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIBCKON M MPOEKTHON JEATEIILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHS, €0 HWHTEPIpPETAIIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallUsAX, B TOM 4YHCIE IpU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCUICHUS 3aJauyd pPe3yJbTaThl, KPUTHUYCCKH
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEBHON NEATCIHLHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 00IacTh KU3HEACATEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIbBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanueii:

BIIJIETh HABBIKAMU TOJydeHHUs WH(popMaru (GU3NYECKOTO COACPIKAHUS M3 MUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHaIM3, CHUCTEMAaTH3alMI0 U
WHTEPIPETANIO HHPOPMAIIH PAa3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;



OILICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJB30BaTh CPEJICTBA HMH(POPMAMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3alMOHHBIX 3aJad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHus, IPaBoOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACPIKAHUS B PAa3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HauYeHUs WHPOpPMAIMKM W LEJNEeBOM ayAMTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MIPE/ICTaBICHUS U BU3YyaIU3alUH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHNE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallUi U cMAT4aTh KOHQIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHUBU IyalbHOU pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pAacOpeAcsisiTh PO C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

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

MpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh HJAEH C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe Y4eOHbIE JeHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IJIAH PELICHUs] PAacUETHBIX M KAYECTBEHHBIX 3a/ad, MJaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTCHU;

JIaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OSPYIUIUH B oOnactu (pusmkwy,
MIOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyallUssM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
1 MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

UCIOJIBb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTYaIluH, BEIOOPa BEPHOTO PeLICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;



MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTrPaMMBbl IO (pU3MKeE 115
YPOBHS CpeliHero oodiero oopa3oBaHusl y 0Oy4YalOIIMXCs COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
MHTEJUIEKT, IPEANoJaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cele;

caMOperyJInpoBaHus, BKJIIOYAIOUIETO CaMOKOHTPO/JIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIlMM, BKJIOYAIOIIEW CTpEeMJIEHHE K JOCTM)KEHMIO LeIM U YyCHexy,
ONTHMMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYrUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHL

NNPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiacce mpenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JIEITEIILHOCTH JIFOICH;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHHS] H3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOIENIU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKHUH 3aps] NpH pEeUICHUU
buznueckux 3auay;

pacrno3HaBaTh (QU3MYECKHe SBJICHUS (MPOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE MBH)KEHHE, CBOOOJHOE NaJeHUE Tell,
JIBUKEHHE 110 OKPYKHOCTH, HHEpIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAlUs, TNIaBIIEHUE, KPUCTAIIIN3allus,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILICHUE JABJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPHITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, 3JIEKTpU3auus Tedl,
B3aMMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIKEHUE, MCTONb3Yysl (PU3NYECKUE BEIHUYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJIA, UMITYJIbC Tella, KUHETUYECKas
SHEprusi, MOTEHILUaJIbHAs JHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIHOCTb; MpHU
OTHMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCMOJB3YEMbIX BEIHYUH, UX
0003HaYEeHHSI U €IMHUIIBI, HAXOJUTH (GOPMYJIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY
C APYTUMH BEIMYHHAMU;

ONUCHIBAaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TENl M TEIUIOBBIE SIBJICHUS, HCHOJb3Ys
¢dusznueckue BETUYMHBI: JaBJICHHWE Ta3a, TemIepaTypa, CpPEeAHsSs KUHETHYecKas DJHEpTHs
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEOHEKBAaJApaTU4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO



TETJIOTHI, BHYTPEHHSSI SHEPrusi, paboTta ras3a, KOdQQHUIHUEHT MOJE3HOrO ICHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYHH,
ux OOO3HAYCHHMSI W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (H3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYUHAM;

ONMCHIBATh M3YYECHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IIOJIE,
HanpspKEHHOCTh  IMOJISA, IOTEHLMAJ, pa3HOCTb IOTEHUUANIOB; IpPU ONUCAHUU IMPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJB3YEMbIX BEJIWYMH, WX OOO3HAUCHWS W EIMHUIIBL
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETHYNHAMH;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl W SBJICHUS, HCIONB3yd (DU3MUYECKHE 3aKOHBI U
MPUHLIMIBL: 3aKOH BceMupHoro tsrotenus, |, |1 u Il 3axkonsr HproToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! UMITYJIbCca, IPUHLIUI CYNEPIIO3UIINY CUII, TIPUHIIUIT
paBHOMNpPABUsI HHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, Ia30BbI€ 3aKOHbI, CBS3b CpPEAHEM KHHETUYECKOW HSHEPruM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BhIPaKEHUE U YCIOBUSA (TpaHUIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPUHIIHITEI IEHCTBHS MaIlIMH, TIPHOOPOB ¥ TEXHUYECKUX YCTPOICTB;
pa3anyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIEOBAaHUIO0 (PU3MYECKUX SIBJICHHM M HPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMBIE U KOCBEHHbIE H3MEPEHUs (QU3NYECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEIUYMHAMH C HCIOJIb30BaHUEM
IOpSIMBIX H3MEPEHUH, MpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpOBAaTh pe3yibTaThl
MIOJIy4EHHOH 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BUJE TaOJMIl U IpadUKOB, J1€1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmogarhk IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOIro 3KCIEepPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM U MPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOpHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbIO, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJauydl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DPU3MYECKHE BEIMYMHBI M (OPMYIbl, HEOOXOIAMMBbIE Ul €€ pelleHHUs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTpAUBAaTh JOTMYECKM HENPOTHBOPEUYHMBYIO ILIETIOUKY
paccyXJIeHUl ¢ Oopoii Ha 3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHMUS,

UCIONb30BaTh MPH pelICHHMM Y4eOHBIX 3a7au COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMH U TPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIpHOM MH(pOpPMAalUKU, MOJYYEHHOM W3 pPAa3IUYHBIX HCTOYHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

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



UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TIOBCEAHEBHOW IKM3HHM JUIS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOZCHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOLIEH cpe/ie;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh PadOTy
IPYNIbl, pAlUOHAIBHO pacHpelesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTH B
HECTaH/APTHBIX CUTYalMAX, aJl€KBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K koniy oOyuenust B 11 kJjacce mpeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJENel: TOYEeUHBIH
AIIEKTPUYECKUM 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIECHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TMOJsI HA TPOBOJHUK C TOKOM U JIBIXKYLIUICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENHOE pacIIpOCTPaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, JUCIEpPCUst CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekt), cBeToBOE MaBiIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONMCBIBATH HU3YYEHHBIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
IEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPENl) U SJIEKTPOMArHUTHBIE SIBJIECHUS (IPOLIECCHI),
UCTOJNb3ys (U3NYECKUE BEJIMYMHBL: IEKTPUUECKMH 3apsiji, CuUJa TOKa, AIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUIECKOEe COIPOTUBIICHHUE, PA3HOCTh MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOro Mmouisd, cwia Ammnepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrUs 3JIEKTPUYECKOI'0 M MAarHUTHOTO NOJeH, MepHoj] M 4YacToTa KojeOaHWi B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IPOILEcCe FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosnebaHul, (POKYyCHOE paccTOsSHHME M OINTHYECKass CWia JIMH3bI, MPU ONUCAHUU IPABUIIBHO
TPAKTOBaTh (U3MUECKUI CMBICI HCIOJIb3YEMbIX BEIMYUH, HUX OOO03HAUYEHUS M EIUHMLBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUUHAMU;

ONMCBHIBATH M3YYEHHbIC KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIB3YS (U3NYECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETa, HHEPIus H
uMIynbc (OTOHA, MEpPHOJ IOJIypaclajna, SHEpPrus CBsI3M AaTOMHBIX sJiep, NpPU ONUCAHUHU
IPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJB3YEMbIX BEJIMYMH, UX OO0O3HA4YEeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAAHHYIO (U3NYECKYI BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, UCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMNBL:  3akOH OMa, 3aKOHBI IOCIEAOBATENBHOIO M IMAPAJUIENIBHOTO  COCIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJIEKTPOMarHMTHOM  MHAYKLUH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhdeKTa, 3aKOH COXPAaHEHHsS SHEPruH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI0 4HCIa, NOocTynaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3iandarhb



CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) NPUMEHUMOCTH;

ONPEEIATh HAIpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

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

BBITIOJTHATE JKCIIEPUMEHTHl 110 HMCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TIPOIECCOB C
UCIOJIb30BAHMEM MPSAMBIX W  KOCBEHHBIX HW3MEpEHWil: 1pu 3ToM  (opMyiaupoBarh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE WM3MEPEHHUS (PHU3MUYECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs U HCMHOJb30BaTh HM3BECTHBIE METO/bl OLIEHKU
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHUPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKux BEIWYMH B BHUAE Tabmull U TpaduKoB, JAeNaThb BBIBOJBI [0 pe3yJbTaTaM
UCCIIEIOBAHUS;

coOmogark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pyI0BAHMUS;

pemary pacu€THble 3aJadd C SBHO 33JaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOT'O 3HAYE€HUs! (PU3MUECKON BETUUMHBI;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUHMBYIO IIETIOYKY
paccyKJeHU ¢ ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS;

UCIOJb30BaTh MPU PEIICHUMH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMAILMOHHBIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALUN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOpPMALMK, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3InyaTh
yCIIOBHSI UX O€3011aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MIPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpele;

paloTath B IpymIe ¢ BHIIOJHEHUEM PA3IMUHBIX COLUANIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHMBATH BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
pelieHre paccMaTpuBaeMoi poOIeMbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrtpoabubie | Ilpakruueckue | (uupposbie)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHUS
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbI HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1 0
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuoreka [IOK
3.3 5 0 0
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrtuxa 10 0 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
OCHOBBI CIEMATIBHON TE€OpUH bubnmuoreka [JOK
3.1 4 1 0
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro mno pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6 0 0
IIEMEHTEL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4 0 0
Ctpoetine atoMa https://m.edsoo0.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;f:;icl)_.[ r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l ;f:(;::)g r(lj/I;f41097c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IVTIAHUPOBAHMUE
10 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne oMaiiHee | uUuppoBbIE
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero 3ajlaHue o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 Crp.5-6 bubnuorexa [JOK
METO/Ibl IO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun

2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpa 1 0 0 Crp.7-9 bubmorera [JOK

P o P pa, p- https://m.edso0.ru/ff0c33e6
B MPAKTHUYECKON NEATEITLHOCTH JIFOACH
MexaHndeckoe JBH)KEHHUE.

3 OTHOCHUTENIPHOCTh MEXaHUUECKOTO 1 0 0 8 1-3, ymp. bu6mmoreka [IOK
nBrokeHud. [lepemenienne, CKOpoCTh, ctp.19 https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE TIpSIMOTMHEWHOE 1 0 0 § 4, ynp. bubmuorexa [JOK
JIBHOKEHUE ctp.23 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSIMOJIMHEWHOE 1 0 0 8 9-10, bubnuoreka [JOK
JBIKCHUE ynp. ctp.41 | https://m.edsoo.ru/ff0c372e

CBobOogHoe mageHue. YCKOPECHHE
5 CBOOOHOTO MmajcHus «U3yuenue 1 0 1 § 13, ymp. bubnuoreka LJOK
JIBKCHHS Tena, OpOIIIEHHOTO ctp.54(1,2) | https://m.edsoo.ru/ff0c39cc
TOPU30HTAIIBHOY

7 KpuBonuneitHoe nBuxenue. /[prxenue 1 0 0 § 15 bubmuoreka [JOK
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHMn oTHOCUTENBHOCTH | anmumnes.

PHHH § 18,20, Bubmoreka LIOK
8 WNHepuunanbHble CUCTEMBI OTCUETA. 1 0 0
N ynp. ctp.73 | https://m.edsoo.ru/ff0c3be8
[TepBriit 3ak0H HproTOHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYIEPIIO3UIHH CHI. BTopon 3aK0H 819,21, Bubmmorexa LIOK
. 22 https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepruabHON TOYKU
Tperun 3akoH HproToHa nis bubnuorexa [JOK

10 8§24
MaTepHUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSDKECTH. HGII))BaSI KOCMHUYECKAsT 528,31, brbmmorexa [OK

ynp. cTp.95 |  https://m.edsoo.ru/ffoc3d00
CKOpOCTh
833-34, ynp. | bubnmorexa [IOK

12 Cuna ynpyrocti. 3akon 'yka. Bec Tena crp.109 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduuueHt Tpenus.

13 Cuia cznpOTHBnejf; anI/I z[BHieHHH 336, yip. bubamorera LOK

cTp.122 https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH WJIU ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. §48,51, ymp. bu6mmoreka [IOK
MowmenT cuinsl. 1lnedo cunbl. Ycenosus cTp.158 https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,

15 CHUCTEMBI MaTEPHAILHBIX TOYCK. § 38, ynop. bu6mmoreka [JOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS ctp.130 https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBHYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunerndeckast sHEprus MaTepualibHONR §40,41, ynp. | bubmoreka [JOK
Touku. Teopema 06 U3MeHEHUHN ctp.139(1,3) | https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEepTrun
[ToTeHnManpHas YHEPTHUSL.

17 HOTGHEI/I&J‘ILH&)I 3Hegm;1 yOpyro 344, ymp. Bu6mmorexa LIOK

ctp.145 https://m.edsoo.ru/ff0c461a

ne(GopMUPOBAHHOW MPY>KUHBI.



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[ToTrenumansHas SHEPrUs Tesa BOIU3U
IIOBEPXHOCTU 3eMJIU

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHbIC
cuitel. CBs3b pabOTHI
HETNOTEHIIMAIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

§45, ymp.
ctp.148

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

19

JlabopaTtopHnast pabota «lccnenoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOM SHEePTHH Tela Ha
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTay

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

§56,58, ymp.
ctp.193(5,6)

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

22

XapakTep ABUKECHUS U
B3aNMO/ICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

859

23

Macca monekyn. KonuuectBo
BemecTBa. [loctosiHHas ABoraapo

8§56, ymip.
ctp.148

24

Tennosoe paBHOBecue. Temmeparypa u
e€ usmepenue. lllkana remneparyp
Llenbcus

862



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Wneanpusiii raz 8 MKT. OcHoBHOE

§63, ynp.

bubmuoreka [JOK

25 ypaBHeHue MKT ctp.215 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIlepaTypa Kak Mmepa
26 CpelHel KHHETUYECKON IHEPTUHU §66, ynp. bubnuorexa [JOK
JBYKEHUS] MOJICKYIT. Y paBHEHHE ctp.225(1.3) | https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeitpona
§68, ymp.
27 3akoH [anpToHa. ['a30BbIE 3aKOHBI c1p.232(3,5)
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO Ta3ay
29 H3omporiecchl B UI€alibHOM ra3e u ux §70, ymp. bu6moreka [IOK
rpaduyeckoe mpecTaBlicHHe ctp.235(1.3) | https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crocoObI e€ m3MeHenus. KonmmuecTBo 879,80, ymp. | bubmuorexa [JOK
TEIUIOTHI U pabota. BHyTpeHHss cTp.267 https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEaTLHOTO
raza
bu6mmoreka [IOK
31 Brytet Tenuionepeaa 582 https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTD
32 BeniecTBa. KoJM4ecTBO TEIIIOTHI MPHU §82,83, ymp. bu6mmoreka [JOK
Terionepenavye. AauabaTHBIM MPOIECC ctp.275(1.3) | https://m.edsoo.ru/ff0c5¢c36
«3mepenune yaenbHOU TEI0EMKOCTH
[lepBblii 3aKOH TEPMOJMHAMUKH U €TO §84,85, ymp. bu6mmoreka [JOK
33
MIPUMEHEHHE K U30TpoLeccaM ctp.283(1.3) | https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs npoieccoB B IpUpoe. §87 bubnuoreka [IOK

BTOpOfI 3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u KII/ TerumoBoi

bubmuoreka [JOK

3 MAaIlHbI S https://m.edsoo.ru/ff0c600a
88, .
36 ukn Kapno u ero KITJ] STp. 2};I;p
37 DKOJIOTUYECKHE MTPOOIIEMBI C1p.291-292
TETUIOIHEPTETHKHI
38 O6o0matomuii ypok «MoutekynsipHast 1 bubnuoreka [JOK
M.
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponsHas paborta o teme
39 «MounekynspHas puzuka. OCHOBBI bubmorexa HOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. §71, ynp. bubnuoreka [IOK
Hcnapenne n kunenue cTp.239 https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS ¥ OTHOCHTEIIbHAS §72,73, ynp. | bubmuorexa [JOK
BJIAKHOCTH BO3Ayxa. HackIeHHblid map cTp.246 https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuoreka [JOK
42 878
KpuCTauIoB. JKuaKue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepuabl
[1naBneHue u KpUCTAUIU3AIIMSL.
bu6mmoreka [JOK
43 V nenpHasg TEINIOoTa IJIaBJIEHUS. 882
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubnuoreka [JOK
44 0 82
¥/PABHEHIE TEIUIOBOrO danatica S https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DNeKTPUIECKUU
45 3aps pZ[BaL;I/I a DJIEKT I/I‘II;CKI/IX 390, yup. bubmorexa HOK
AL A P ctp.300 https://m.edsoo.ru/ffOc6bcc
3apsaoB
46 IIpoBOJHUKH, TUANEKTPUKH U 890 bubnuoreka [IOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJYIIPOBOJHUKHU. 3aKOH COXPAHECHUS
IIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

B3aumoneuncTBue 3apsioB. 3akoH

§91, yp.

bu6mmoreka [{OK

41 Kynoma. ToueuHbnT onekTpieckiii ctp.308 https://m.edsoo.ru/ffOc6ces
3apsiz
Hanpsisk€HHOCTB 2IEKTPUYECKOTr0 MOJIS.

48 [TpuHUn cyneprno3uiuu §95, ynp. bubnuorexa [JOK
ANEKTpUYECKUX NoJien. JInHun ctp.316 https://m.edsoo.ru/ff0c6df2
HaINPsKEHHOCTH
PaboTa cui 2eKTpoCcTaTHYECKOTO

49 noJist. [lorenmuan. Pasnocts 3100, yrp. bubamorexa [IOK

cTp.332 https://m.edsoo.ru/ff0c6f00
MOTEHINAJIOB
[TpoBOTHUKY ¥ TUDIEKTPUKHU B
50 BJII)GKTp)(I)CTaTI/I‘IiKOM nolle. 898 bubmorexa OK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHUIIAEMOCTb
. bu6mmoreka [IOK

51 DrnexkrpoeMrocTh. Konmencarop 8103 httos://m.edsoo.ru/ff0C7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKeHHOTO 3104, ynp. bubmmorexa [TOK

ctp.345 https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa

53 JlaGopaTtopHnas pabdorta "3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMO neiCTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIHHOTO

54 anmnapara, CTpyHHOTO IIPUHTEpA. Ctp. 345
DeKTpocTaTHUecKas 3alluTa.
3azeMJIeHHE HIEKTPOIPUOOPOB

55 DNEKTPUUYECKUH TOK, YCIOBUS €r0 8106, 107,



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma Jist
ydJacTKa Lenu

ymp. cTp.356

[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIaHHOE COSIMHEHHE IPOBOTHHKOB.

§108, ymp.

bubmmorexa [{OK

5 JlabopaTtopHnas pabota «3yuenue ctp.359 https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHMSI PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTE AIIEKTPUUECKOTO §110, ymp. bu6mmoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenna cTp.364 https://m.edsoo.ru/ff0c7838
3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpuueckor nenu. Koporkoe §111.112, BuGmrorexa LOK
58 3aMmblkaHue. JlabopaTopHas pabora
yop. ctp.369 | https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJ1C ucTouyHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)
DIIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
59 METAIUIOB. 3ABUCUMOCTH 8114,115,
COIIPOTHUBJICHUS METAJIJIOB OT yrp. ctp.380
Temreparypbl. CBEpXIIPOBOIUMOCTh
60 DIIEKTPUYECKUHU TOK B BAKyyM€. §118, ynop.
CBoMCTBA JIEKTPOHHBIX ITYYKOB ctp.359
[TonynpoBOAHUKH, UX COOCTBEHHAS U
MpUMECHAas MPOBOAUMOCTb. CBOUCTBA bubnunoreka [JOK
61 8116,117
p—~n-nepexoa. [loynpoBoiHUKOBBIE https://m.edsoo.ru/ff0c84ae
PUOOPHI
DNEKTPUYECKUH TOK B pPaCTBOpax U
62 pacriuiaBax 3JIeKTPOJIUTOB. §119, ynp. bubmuoreka [JOK
DNEeKTpOIUTHYECKAs: JUCCOLUALUS. cTp.398 https://m.edsoo.ru/ff0c82ba

OneKTpoau3



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIEeKTPUYECKUU TOK B raszax.
63 CaMOCTOHTeJIBHBII/IVI/IV 1 §120,121 bubnmoreka [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpudecKrue NpUOOPHI U YCTPOMCTBA
64 U UX HI;)aKTI/IqGCKope HpI/II)MeHeyHI/IIe). 1 JIRYE brbmmorexa [OK
https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHuKH 0€30aCHOCTU
65 O6o0maromuii ypok 1 T, bubnuorexa [JOK
«DNEeKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas paborta o teme
66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuoreka [IOK
JNEKTPUYECKUM TOK. TOKHM B pa3iaIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 O6o06matromuii ypok mo temam 10 1 bubnuoreka [IOK
KJ1acca https://m.edsoo.ru/ff0c8c56
bu6mmoreka [IOK
68 Hrorosas koHTpoJbHAS paboTa 1 httos://m.edsoo.ru/FOCBT6C
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne JomamHee | nudpoBbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie 3ajaHue o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 0 0 bubmmoreka [{OK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHUM MarHUTHOW WUHAYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 0 0 bu6moreka [IOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuina Amriepa.

4 JlaGopaTtopHnas pabota 1 0 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 0 0 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DNEeKTpOMarHuTHask MHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1 0 0

nHaykunu. D/1C nHaykumnu. 3akoH



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

3JIEKTPOMArHUTHOM MHIYKLIMH
®Dapanes

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

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

NuayKTuBHOCTB. SIBIEHUE
camouHaykiuu. J/C
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast
WHTYKIIHS

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

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasT UHIYKIIUS

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

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIx KojeOaHuii rpy3a Ha



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHU4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJIEOaHUAMU

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

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrUr B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHBIC
KoJeOaHus

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

17

[Tepemennbid TOK. CUHYCOUIaTbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUEHHUE CUJIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa NePEeMEHHOTO
TOKA, TUHUHN AIIEKTporepeaay

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus



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

3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexanndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

21 CKOpOCTh pactpoCTpaHEHHUS U JITTHHA bubmorexa LHOK
p pactpoctp A https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeunsbie U MPoI0IbHBIC
BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh bubnuoreka [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBOMCTBA M cKOpocTh. [1Ikama bubmorera [JOK
p ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpeacTs
cBs13U. Pagnosiokamuys
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHUE
26 CBETa B OJJHOPOJIHOM cpejie. bubnuoreka [JOK
ToueyHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
bubmuoreka [JOK
27 oTpaxkeHus ceta. [loctpoenue
_ https://m.edsoo.ru/ff0cd4e0
M300pakKeHUH B TJIOCKOM 3epKaje
[Ipenomnenune ceera. [lonHoe
08 BHYTPEHHEE OTPaKEHHUE. bubnuoreka [IOK

[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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JIaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29 II0Ka3aTels NPeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue nzodpaxeHuii B

30 muH3e. DopMyna TOHKOH JIMH3EI. bubmorexa LHOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
Jlaboparopuas paboTa

31 «HccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB

32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»

33 Nnrtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakuronnas pemeéTka https://m.edsoo.ru/ffOced22

34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTtuueckne MpuOOPhI M YCTPOUCTBA

35 Y YCIIOBHSI MX O€3011aCHOTO
MIPUMEHEHUS
['panupl MPUMEHUMOCTH

36 KJIaCCUYE€CKOW MEXaHHUKH. bubnuoreka [JOK
[TocTynaTel cienanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTETBHOCTh

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHNE bubmnorexa [IOK

https://m.edsoo.ru/ffOcfa42

BPEMEHU U COKpAIllEHUE THHBI

38 DHeprusi ¥ UMIYJbC PEIITUBUCTCKOU bubnunoreka [JOK

YaCTHIIBI. CBs3b Macchl C BHCpFI/ICI/IVI/I

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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HUMITYJILCOM. BHCpFI/IH IIOKOsA

Kontponsnas padora «OnTHka.

39 OCHOBEI CIIELUAIBHON TEOPUH bubnmorexa LOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY
40 ®ortonsl. opmyna [1nanka. Sneprus bubnuorexa [JOK
Y UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE
bubmmoreka [{OK
41 .0 A.T.
orodpperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 BM‘HHJTeI(f‘Ha .]'qu)lq)(bOTOS(b(il:))eKTa bubamorera LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4EeCKOE ACHCTBUE bubmorexa IOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTUYECKOE MPUMEHEHHE:
44
(dhoToseMeHT, (OTOIaTIHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3agau mo reme «JIeMEHTBI bubnmuoreka [JOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesnuro o- bubmmorexa [JOK
PPOPA P https://m.edsoo.ru/ff0d091a
yactull. [lnanerapHast Moienb atTomMa
bu6mmoreka [JOK
47 IT b
OCTYRATHL Bopa https://m.edsoo.ru/ff0d0afa
48 W3ny4yenue u noriomieHne GOTOHOB bubnuorexa [IOK

IIpu Iepexoac aroma ¢ OAHOTO

https://m.edsoo.ru/ff0dOafa
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YPOBHS 3HEPTUU HA APYroul. Bunbl
CIIEKTPOB

49

BousHOBBIE CBOMCTBA YacTull. BoJiHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAaAOAaKTUBHOI'O U3ITYUCHUS

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

51

CeowucTBa anbda-, 6era-, raMmma-
n3inydyeHus. BnusHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN M TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbId
peakrtop. [IpoGnembl, TepCHIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPTETHKHU

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

54

DneMeHTapHbIe YacTUullbl. OTKPBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1

perucTpatvu 3JICMEHTAPHBIX YaCTHULI.

Kpyraslii ctonn «@yH1aMeHTalIbHbIE
B3aUMOJCUCTBUA. EQUHCTBO
(bu3nYecKOU KapTUHBI MUpa»

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



https://m.edsoo.ru/ff0d0ca8
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55

Bun 3se3nn0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUJANMOE
nBrkeHue. CoaHeuHas cHcTeMa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX TATAKTUK

59

Bcenennas. PazOeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PenukToBOE M3yUYCHHE.
MeraranakTuka

60

Hepemennsie npoOiembl
aCTPOHOMUHU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKID

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
YJeJoBeKa




63

O6o6maromuii ypok. Pombs u Mmecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopun B
(hopMupOBaHUM TIPEACTABICHUN O
(uznueckoi KapTUHE MUpa

65

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarautHoe nouie.
ONEKTPOMAarHuTHAs NHIYKINS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTENILHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®usuka, 11 kmace/ Msixkumies I'.51., [lerpoBa M.A., Yroasaukos O.C. u npyrue,
OO011ecTBO € OrpaHMUECHHON OTBETCTBEHHOCTHIO «[PODA»; AKinoHepHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
[Iporpamma kypca ¢puzuxu s 10—11 kinaccos. ba3oBbsiil ypoBeHb

YMK «®usuka. 10 kiacc. ba3zoBsiit ypoBeHb»

1. ®uzuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM

npuitoxeHueM (aBtop Msikumes I.51.).

2. ®usuka. 10 xiacc. ba3oBelit ypoBeHb. Metoquueckoe nmocobue (arop Msikumies I'.51.).

3. ®usuka. 11 knacc. ba3oBblil ypoBeHb. Y4EOHUK € 3IEKTPOHHBIM

npuitoxeHueM (aBtop Msikumes I.51.).

4. dusuka. 11 xacc. ba3oBelit ypoBeHb. Metoquueckoe mocobue (arop Msikumies I'.51.).

5. ®usuka. 10-11 knacc. 3agaunuk (aBTop A. I1. PeiMkeBHu).

6. ®usuka. 10 xracc Coopuuk 3a1a4 (aBTOp A. A. 3a00JIOTCKHIA).
HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

1. http://nsportal.ru - cormansHast ceTh paOOTHUKOB 00Opa30BaHUSL.
2. http://markx.narod.ru/pic/ - ¢pusuka B mkoe.
3. http://festival.1september.ru/articles/ - ¢pectuBanp nmegaroruuecKux uaei

«OTKpPBITBIN YPOK».

4. http://www.fizika.ru/ - caiit aas yauteneit GU3MKH M X YICHUKOB.
5. http://www.physics.ru/ - marepuansl mo GpusmKe.

6. www . ege .edu.ru - uapopmarnroHHsIit mopran EI'D.

7. http :// school - collection . edu . ru / - eaunas xomrekus IIOPoB



