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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3yJbTaraM OCBOCHHUS OCHOBHOM
oOpa3oBaTelIbHOW TmporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
benepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHu3anusax Poccuiickorr  Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennu ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO noixoa. Ilporpamma no gusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyueHHUs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBs3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4YeOHBIMU IpenMeTamu. B Hell omnpenenstorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MUpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOPa3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruedt, pusudyeckoi reorpadueid m actpoHoMuei. VMcmonp3oBaHWe W aKTHUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ [MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPbIE MOXHO pacCMaTpUBaTh Kak MPUHIUIIBI €70 IOCTPOECHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl MaTepuan Kypca (pu3nuku o0beTuHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoit HaykHu, OCMBICIICHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHUX U TEXHOJOTUUYECKUX MTPHIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a Takke 00CYKJIEHHsI TPOOJIEM palliOHAIBHOTO MPUPOIOTIONH30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, posid (YHIAMCHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB 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 JesITebHOCTH oOydaronuxcs. Jius 6a30Boro ypoBHsI Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BriaeneHne B ykazaHHOM IepedHe JTaOOpaTOpPHBIX 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 OOYy4alOIIMMHCS YMEHMSIMH IPOBOAUTH KOCBEHHBIE H3MEPEHMS,
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
JUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISFOTCS 3/1a9W C SIBHO 3a/IaHHON (PU3HUYECKO MOJIETBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromniue BbIOOpa (PU3MYECKON MOJIENH Ui CHTYalldud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o06pa3oBaHUs JOJKEH U3Y4aTbCsid B YCIOBHSIX MPEIMETHOrO KaOuHeTa (U3UKU WIIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpamMmMe Mo (GU3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JAEMOHCTpAUUN I HCCIENOBAaHUS M3Yy4aeMBIX SIBICHHUH M TMPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreyrBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha JBYX
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 HENSIMU U3YUEHUS (PU3UKHU B 0011eM 00pa30BaHUM SBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

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



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHHUI OOBACHATH SBICHHS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
Hay4yHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POJIM (PHU3UKHU JUIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TUX ILeseld 00ecreurBaeTCsl PEUIeHUEM CIEAYIOUIMX 3ajad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

e TpuOOpeTeHHe CHCTEMBl 3HAHUI 00 OOMKX (U3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

e (opmupoBaHuMe YMEHHIH TPUMCHITh TEOPETUUSCKUE 3HAHUSA I OOBICHCHUS
(Gu3MYeCKUX SBJICHHA B TPUPOJIE W IS TPHUHITHS TPAKTHUYCCKAX PEHICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOEHHME CHOCOOOB pELIEHUS pa3IUYHbIX 337ad C SBHO 3aJaHHOW (U3NYECKOU
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

¢ [OHUMaHWEe (U3MYSCKUX OCHOB W TPHUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

® OBJIAQJICHHE METOJaMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

® CO3/JaHUE YCIOBUH JJIS pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NeSITeIbHOCTH.

W3yuenne mnpeamera «@Pusuka» B yacTH (GOPMHUpPOBAHUS y OOYYarOMIMUXCS HAYy4YHOTO
MHPOBO33PEHHsI, OCBOCHHS OOIICHAYYHBIX METOJOB (HAOMIOACHHUE, W3MEPEHHE, DKCIICPUMEHT,
MOJENTUPOBAHNE) TMPOXOJUT C TMPUMEHEHHUEM aHaJIOroBOro U IHU(PPOBOTO 00OpYyIOBaHUS
nerckoro texHomnapka «KBantopuym». JlabopaTtopHble U mpakTUyecKkue padoThl MPOBOISATCS B
(dbuszuveckoit maboparopuu, BKIOUaroel B ceds ciaemyromiee 000py10BaHKE:

BbecripoBoiHOM MyIbTUAATYUK TTO GU3UKE C 6-10 BCTPOCHHBIMU JTaTYUKAMHU:

-I{udpoBoil JaTunk TeMIepaTyphl C AMAMa30HOM H3MEpeHus He yxe yeM ot -20 mo 120C
-Iludposoit gaTunk aOCONIOTHOTO JABJICHUS C AUANIA30HOM U3MepeHus He yxe yem ot 0 1o 500
klla

-JlaT4rK MarHUTHOTO TOJISI C JAa30HOM u3MepeHus He yxxe ueM oT -80 no 80 mTn

- HalpsDKEHUs C Juana3oHaMH U3MEpEeHHs He YKe 4eM oT -2 o +2B ; ot -5 mo +5B; ot -10 1o
+10B; ot -15 oo +15B

-JlaTunk TOKa He yxe ueM oT -1 1o +1A

-JlaTyrK akcenepoMeTp C Mmoka3arensiMu He MeHee ueM: +2 g; +4 g; £8 g

- YCTpOICTBA: B COBOKYITHOCTH C IIUPPOBOI 1abopaTopueii.

Ha wusyuenue ¢uzuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpEAHEro oouiero oOpa3oBaHUS
otBoguTcst 136 yacoB: B 10 kiacce — 68 dacoB (2 daca B Henenio), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no Gpusuke rnepedeHs 1a00paTopHbIX U MPAKTHUECKUX paboT
SBJISIETCS. PEKOMEHIOBAHHBIM, YYHUTEIh JEeaeT BBIOOp MpOBeAeHHUS TabOpaTOPHBIX padoT U
OTIBITOB C YYETOM UHAMBUAYAIBLHBIX OCOOCHHOCTEN 00y4atOLIXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

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

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIEHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAas CKopocTh. llepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, HIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHU IMPU PABHOYCKOPEHHOM JIBIDKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

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

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

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

[locTynarenbHo€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

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

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

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

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMatepuaibHOW TOukd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

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

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Quddy3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelmecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuu
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMA,
n30x0pa, n3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIONIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHSL.

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

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ u3MeneHus. KonmnyecTBo TerioTsl U pabota. BHyTpeHHSIs SHEprusi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBblii 3akoH TepmonuHamuku. [IpumeHeHHe
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBeie MamuHbl. [IpuHIIUTIBL NeiicTBUS TemIoBbIX ManuH. [IpeoOpa3oBanHus SHEPTUH B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBHHUK, KOHIUITHOHEDP.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

N3meneHue BHyTpeHHEN aHepruu (TemMmepaTypbl) Tella IpU Terionepeaye.

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

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHou TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckre yCTpOWCTBA M TPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBanus U IIaBjIeHUs KPUCTATHYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. ONEKTpUYecKUid 3apsafa. [[Ba Buaa 3IEKTPUYECKUX 3apsIOB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUUECKUX MoJieh. JINHUM HanpsHKEHHOCTU IEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B IEKTPOCTATUYECKOM T0JIE. [udnekTpuieckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHcATopa. JHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJIICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO  KOHJEHcAaTopa OT IUIONIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax

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

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapayuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOJHHUKOB.

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

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

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

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

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckne ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: aMIEpPMETP, BOJBTMETD,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

WN3mepenue SneKTpOABMAKYIIEH CHJIBI HMCTOYHHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoie, tuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeI, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

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

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOE30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUuU. [IpuHIMO Cyniepno3uiy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E Mosie TPOBOJHUKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

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

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAs CHUJIAa MHIAYKIUU B TMPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, JEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIITA MAarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblIE KONEOAHUA

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeOanwit. [IpyXKWHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U ICHCTBYIOIIEE 3HAUCHUE CHIIbI TOKA M HATPSHKEHUSI.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCIoOIb30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DSIEKTPUUECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJEHCATopa.

Mogenb TUHUM 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

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

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B snexrpomarautHoi BojHEe. CBOHCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

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

[IpuHUHKIBI pairoCBs3U U TeNEBUACHUS. Pagronokanusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U MpeioMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



Cobuparomue ¥ paccewBaromue JHUH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHEiHOE pacmpocTpaHeHUEe, OTPAKEHHE U TpejoMieHue cBerta. OnTudyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU 1 COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Popmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YaCTOTON. DHEPTHUsl U UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Counneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpPOBHSI B3Hepruu Ha JApyro. Buapl crnekrpoB. CHekTp ypoBHEW 3HEpruM artoma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeITHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio sapa. M3orornsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOieMbl W TMEPCHEKTHBBI  SACPHON
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO pusnyeckoil KapTHHBI MUpA.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTUBHOCTb. Mcrtounuk sHeprun ConHua W 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocyenoBareabHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHBIE INIPEJCTABIECHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pa3Geranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenust HeBOOPYXEHHBIM IJ1a30M C HCIHOJB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMATBHOU U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBA3aHHbIE C HM3YYEHHMEM METOJIOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMHU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue sBICHUS B XUBOW MpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMUECKON PELIETKY, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOro mpeamera «Du3uka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOW TMO3WIMU  OOYJaroOIIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

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

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCHICKOM I'PaXKTaHCKOW MICHTUYHOCTH, TATPUOTHU3MA,

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

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

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHE TJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

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

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

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

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

VY  oOyuatommxcst Oyaer cGhOpMHUPOBAHO YMEHHUE UCIOJIb30BATh aHaJIOTOBOE
nmabopaTopHoe obopynoBanue u 1UGPOBOE 000pyI0BaHUE JIE€TCKOTO TEeXHOMapKa
«KBaHTOpHYM» [UIi TNPOBEICHUS  OIIBITOB, 1a00paToOpHbIX, MPaKTHYECKUX padoT,

9KCIEPUMEHTOB, Pa3pabOTKH y4eOHBIX IPOEKTOB.
METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBIE YHUBEPCATbHBIE YUeOHbIE el CTBHUS
ba3oBbIe Joruuyeckue AecTBHA:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]1aBaTh MMapaMeTPhl M KPUTEPUH UX JTIOCTIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U POTHUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUECKUX SBIICHUSAX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOIEMBI C YUETOM aHaIN3a UMEIONTUXCS MaTepUaTbHbIX
1 HeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICSITEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISM,
OIICHUBATh PUCKHU TMOCIICACTBUH NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUAX pPEAIbHOr0, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATHSIMH M METOJIaMU (DU3UYECKOI
HayKH;

BIIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHON AESITENbHOCTU B 00JacTH
(bu3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a7a4
(DMBUYECKOTO COIepKaHUs, TPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAJIETh BUJAAMU JIECATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpETAIlHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUU YYEOHBIX MTPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3a7ady, BBIIBUTATH
rUnoTe’y e€ pelieHHs, HaXOAUTh apTryMEHThI JUIs J0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHs 3aJa4dl pPe3ylbTaThl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMyIHUpoBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YICHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;



YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HEACATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPE/yIaraTh OPUTMHAIbHBIE IOAXO0IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmeii:

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

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMM B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/lad C COONIO/IEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€301MacCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEpXk aHWs B pazIu4HbIX (opmarax ¢ ydéTom
Ha3HayeHUs UWHQopManMM U 1LENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHBIEC YUeOHbIE 1eliCTBUA:

OCYILIECTBIIATH OOLIEHNE Ha YpOKaX (PU3UKH U BO BHEYPOUHOU IESATENLHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MIOHMMAaTh U UCIOJIb30BaTh PEUMYILECTBA KOMAaHIHOM U MHIUBUAYaIbHON pabOThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4eHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JCSATEIBHOCTH, OPraHM30BBIBATE M KOOPAWHUPOBATH
JNEUCTBUS IO €€ IOCTMXKCHMIO: COCTaBIIATH IUIAH JEMCTBUM, pacHpelesaTh PONA C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBAaTh Ka4eCTBO CBOEr0 BKJAJa U Ka)KJOI'0 Y4aCTHMKA KOMaHJbl B OOLIUI pe3yabTar
10 pa3padOTaHHBIM KPUTEPUSM;

IIpeiaraTb HOBBIE INPOEKTHI, OLCHMBATh HUJCH C MO3ULMH HOBWU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMUYHBIX CHTYyalHUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranm3zaunus:
CaMOCTOSITENIBHO OCYILECTBIATh MO3HABATENBbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Yy4€TOM HMEIIIUXCI PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacImupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;



OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (DOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyaUIUH B obnactu  (pusmkwy,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOIB30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYAI|H, BEIOOpa BEPHOTO PEIICHHS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PELICHHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrpaMMBbl IO (pU3MKe A5
YPOBHS CpeliHero oOmiero oopa3oBaHusl y 0OyUYaIOIIMXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIFOYAIOIIET O CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIIOYAIOIIEH CTpEMJIEHHWE K JOCTM)KEHHMIO IENU MU YyCHexy,
ONTHMMU3M, HHUIIUATUBHOCTb, YMEHHUE JICUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

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

COILIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarepualibHas
TOYKa, WHEepIHUaIbHas CHUCTeMa OTCuY€Ta, aOCOJIIOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJIEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUEUHBIN AIIEKTPUUECKHUI 3aps] NpH peuIeHUU
buznueckux 3aaad;

pacmo3HaBaTh (QHU3WYECKHE SBICHHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX Tel, U3MEHEHHE o0bEMa Ten MpH HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIApEHHEe, KOHACHCAIIUS, TNIaBIIEHUE, KPUCTAILTU3aIlN,



KHUIIEHHE, BJIAXKHOCTb BO3/lyXa, IOBBIIIEHHE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30IIpoleccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLHUAJIbHAs JHEPIus, MeXaHudeckas paboTa, MEXaHHMYECKas MOIIHOCTb; MpHU
ONMCAHMU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, HUX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHNHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3znueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHss KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI AHEprusi, padora rasza, Ko3(p(ULIHEHT MOJE3HOTO IEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMUUH,
uX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BETUUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U IJIEKTPUUYECKUE SIBJICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yEMbIX BEIUYMH, HUX OOO3HAYEHUS M €IWHULIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMHpHOro Tarotenus, I, II m III 3akonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKOM DHEPIUH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLHUI CYIEPIO3UIIMNA CUJI, TIPUHIUIT
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJ € a0COJIOTHOM TEeMIepaTypoil, MepBbIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

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

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3TOM  (OpMYJIHpPOBATh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS U MCI0JIb30BaThb W3BECTHBIE METOJ/bl OIICHKU
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 53TOM KOHCTPYUPOBATb YCTAaHOBKY, (PHUKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOIUI U TpapUKOB, JeIaTh BBIBOJIBI
10 pe3yJIbTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTU C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1abopaTopHOro 000pyI0BaHHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBIC ISl €€ pelieHHs,
MPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOyYSCHHOTO 3HAUCHUS (PU3MUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

WCIONB30BaTh MPH pemIeHHH Yy4eOHBIX 3ajad COBpPEMEHHbIE HH(DOPMAIIOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh MPUMEPHI BKJIAZa POCCUHUCKUX UM 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMU YCTPOUCTBAMH, JJIS
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYINIbI, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAaHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenust B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NEeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUDA;

YUUTBIBaTh TPAaHULBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJeNel: TOYECUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAHTOBOM (DM3HKU: 3JIEKTpUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MArHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYUIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOaHUs U BOJIHBI, MPSMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTONIb3YS (U3MYECKUE BEIMYMHBI: DSJCKTPUUYECKUIM 3apsij, CHila TOKa, OJIIEKTPUUYECKOE
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYILAsL CHUJIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, Mepuo] M 4YacToTa KojeOaHWU B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAKTOBAaTh (PUIUUYECKHA CMBICT HCIOIb3yeMbIX BEINUYMH, WX OOO3HAYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUMHY C IPYTUMU BETUYHHAMU;



ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI W 4acTOTa CBETA, BHEPIUd U
uMnynbe (GOTOHA, TEPUOJ IMOJIypacnana, SHEPIHs CBA3M ATOMHBIX SAEp, MPHU ONHCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, HCIONB3YSd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHWUTHOW  MHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBl OTPaXEHHsI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHCIa, HocTyaaTsl bopa, 3aKkOH pajnOaKkTUBHOTO pacnaja, MpU 3TOM pas3indarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh NU300pakeHHe, Co3aBaeMOe INIOCKUM 3€pKaioM, TOHKOH JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUIOTE3y y4eOHOTO DOKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢buznyecKkux BeNWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je1aTh BBIBOABI IO pe3yibTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBmia 0O€30MacHOrO TpyAa IMPU HPOBEJCHHHM MCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3MYECKOM MOJENbI0, HCIOIb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelath KaueCTBEHHbIC 3aJaud: BBICTPAWBATH JIOTMYECKU HENPOTUBOPEUYUBYIO ILIETIOUYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAaHMS, MHTEPIPETALUU U TPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUHA;



UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B TOBCCJHCBHOW JKU3HH  JUIS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIONCHHS HOPM KOJIOTHYECKOTO TIOBECHUS B OKpYXKaIoIIel cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
rpynibl, panuoOHaJIbHO pacClnpeaciiiThb 00sI3aHHOCTH U IJIaHUPOBAaTb ACATCIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelIeHre paccMaTpUBaeMoil poOIIEeMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ (uudgpossbie)
NMPOrpaMmblI Bcero Kontpoasn | IIpakTuyeckun
oOpa3oBaTtejibHbIE
ble padoTbl | e padoTbl
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bu6morteka [IOK
1.1 ) 2
MSHA 1 METOMB! HAYTHOTO NOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
OO6opynoBaHue TEXHOIApPKa
bu6moreka [IOK
2.2 JlnHamuka 7 https://m.edso0.ru/7f41bf72
O6opynoBaHue TeXHOMAapKa
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
O6opynoBaHue TeXHOIMApKa
Utoro mno pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bubnuoreka [JOK
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOI 9 1 https://m.edsoo.ru/7f41bf72
' TEOPUH O6opymoBaHue
TEeXHOMapKa
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubnuoreka [IOK



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

O6opynoBaHue
TEXHOIapKa
bubmmoreka [{OK
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 https://m.edso0.ru/7f41bf72
' ®azoBbIe TIEPEXOIbI O6GopynoBaHue
TEXHOIapKa
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
4.1 DeKTpocTaTHKa 10 S M.BCs00.1
O0GopynoBanue
TEXHOIapKa
bu6mmoreka [IOK
4.2 [TocTostHHBIN 351eKTpUYECKHil TOK. TOKH B 12 https://m.edso0.ru/7f41bf72
' Pa3IUYHBIX Cpellax O6opynoBanue
TEeXHOIapKa
Hroro mo pazgeny 22
PezepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Kontpoabn | Ipakruyecku | (uuppoBbIe)
NPOrpaMMbl Bcero
ble pabdoThI e padoTheI o0pasoBaTe/bHbIE
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MarguTtHoe noJje. DIeKTPOMarHuTHas bubnmotexa HOK
1.1 ' P 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKLAS
OOGopynoBaHue TEXHOIApPKa
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexannueckue U JIEKTPOMarHuTHEBIE bubnnotexa HOK
2.1 P 9 1 https://m.edsoo.ru/7f41c97c
KoJieOaHus
OOGopynoBaHue TEXHOIIApPKa
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 OnTHka 10 3 https://m.edsoo.ru/7f41c97c
O6opynoBaHue TeXHOIMapKa
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBBI CIEIMATIBHOW TEOpUU bubmmorexa [JOK
3.1 5 P 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIbHOCTH
O6opynoBaHue TEXHOApPKa
Wroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA



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

bubnuoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOU OTITUKH 6 https://m.edsoo.ru/7f41c97c
O06opynoBaHUe TEXHOIIAPKa
bu6mmoreka [IOK
4.2 C 4
TPOCHHE ATOMA https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 AToMHOE A1pO 5) https://m.edsoo.ru/7f41c97c
OOGopynoBaHue TEXHOIApPKa
Hroro mo pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
OOGopynoBaHue TEXHOIApKa
Hroro mo pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 O6o061maroniee NOBTOPEHHE 4 Et?[i?;;?:;iggﬁfﬂwk
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
MexaHn4decKkoe ABMKCHHUE. bubmuorexa [JOK
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0c3508
nBrokeHud. [lepemenienne, CKOpocCTh, O6opynoBaHue
YCKOPEHHUE TEeXHOMapKa
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e
bubmuoreka [JOK
5 CBoboaHoe majieHre. Y CKoOpeHue 1 https://m.edsoo.ru/ff0c39cc
cBOOOJTHOTO Ma/IeHUs Ob6opynoBanue
TeXHOMapKa
5 KpuBonuHeliHOE BUXKEHHE. 1 bubnuoreka [IOK

JIBr>keHre MaTepuaibHOM TOUKHU 10

https://m.edsoo.ru/ff0c3ada



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

OKPYXHOCTH

[IpuHnun otHOCUTENBHOCTH ["anunes.

8 WNueprmansHble CHCTEMBI OTCUETA brbmmorexa LOK
P ' https:/m.edsoo.ru/ff0c3be8
IIepsbiii 3ak0oH HproToHa
bub6mmoreka [{OK
Macca tena. Cuia. [Tpunuun
prrm . https://m.edsoo.ru/ffOc3be8
9 CYIEPIIO3UINH cuil. Bropon 3akoH
. O6opynoBaHue
HproTona ais MatepuaibHOW TOUKH
TEXHOIapKa
10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
bu6moreka [IOK
3aKkoH BCEMHUPHOTO TAroteHus. Cumna
https://m.edsoo.ru/ff0c3d00
11 TskecTu. [lepBas kocMudeckas
O0GopynoBanue
CKOPOCTh
TEeXHOMapKa
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec https://m.edsoo.ru/ff0c3el8
Tena ObopynoBanue
TEeXHOMapKa
bu6mmoreka [JOK
Cuna tpenus. Koadpuuuent tpenust.
P b P https://m.edsoo.ru/ff0c3f76
13 Cwuia conpoTUBIICHHSI TIPU JBUKEHUN
O0GopynoBaHue
Tesa B )KUAKOCTH WIIU ra3e
TeXHOMapKa
[TocrynarenbHOE U BpalaTeibHOE bubnuoreka [IOK
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. https://m.edsoo.ru/ff0c41a6
MowmeHT cuisl. I1nedo cumsl. YcnoBus Ob6opynoBanue
paBHOBECHS TBEPAOIO Teja TeXHOMapKa
NMnynsc maTepralbHOW TOYKH,
bu6mmoreka [JOK
15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK.

NMmynbec cuiibl. 3aKOH COXpaHEHUS

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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
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HUMITYyJIbCa. PeaktuBHOE JABUKCHHUC

Pa0GoTa 1 MOLIHOCTE CHJIBI.

16 Kunernueckas sHEprus MaTepUaIbHON bubnuorexa [JOK
touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU
[TorenumanpHas 3HEPTHUSL.

[loTreHnmanpHas SHEPTUs yupyro brbmmorexa [OK

17 b . YIpT https://m.edsoo.ru/ff0c461a

nehopMUPOBAHHOU TPY>KUHBI.
PMHP 26 OOGopynoBanue
[TorenumansHas SHEpTUs Tela BOIU3U
TEeXHOTapKa
MOBEPXHOCTH 3EMJIN
[ToTeHnanpHbIE ¥ HETIOTEHIIMAILHBIE
cuiibl. CBs3b pabOTHI

18 HEMOTEHIIMAJIBHBIX CHJI C U3MEHCHUEM bu6moreka [IOK
MEXaHUYECKOW SHEPTUH CUCTEMBI TE. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUS MEXaHUYECKOU
SHEepruu
JlaGopaTtopHnas pabota
«UccnenoBanue cBs3u pabOThI CUITBI C

5 O06opynoBaHue
19 M3MEHEHHEM MEXaHUYECKON PHEPTUHU
TEeXHOIapKa
TeJa Ha IPUMEPE PaCTSKEHUS
PE3UHOBOTO KI'yTa»
KouTtponbHas pabora no teme
bubmuoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKoHbI
https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
OcHOBHBIE TIOJIOKEHUSI MOJICKYIISIPHO-
N bubmuoreka [JOK
21 KHUHETH4eCKOH Teopuun. bpoyHoBckoe
https://m.edsoo.ru/ffOc4dc2
nsxenue. Auddysus
99 XapakTep JBUKCHHS U O6opynoBaHue

B3aHMO/ICHCTBHS YaCTHUI] BEIECTBRA.

TCXHOIIapKa



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHus ra3oB, )KUAKOCTEN
U TBEPIBIX TEII

Macca monekyn. KonnuectBo

23
BemiectBa. [locrosinnas ABoraapo
TermmoBoe paBHOBecue. Temneparypa

24 u e€ m3mepenue. lllkana remneparyp
Henscus

o5 Wneanbrsiii raz3 B MKT. OcHOBHOE bubmmoreka [{OK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHasI TeMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON dHEPrUur bubmuorexa [JOK
JBUKECHUS MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlambToHa. ["a30BBIC 3aKOHBI Obopynosane

TEeXHOIapKa

JlaGopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY OGopynoBanue
napaMeTpamMu COCTOSIHHS TEeXHOIapKa
Pa3peKEHHOTO Ta3ay

29 H3omporiecchl B U1€alIbHOM ra3e u ux bu6mmoreka [IOK
rpagu4ecKoe IpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buytpennsis sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 criocoOnl e¢ u3menenus. KoauuectBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO
rasa

31 Buas! Tennonepenaun bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5¢c36

VYnennrHasg TEINIOEMKOCTD BEIIECTBA.

bub6mmoreka [{OK
32 KommuecTBo TemioTs! npu
. https://m.edsoo.ru/ff0c5c36
Tertonepenade. AauabaTHBIN mporece
bub6mmorexa [{OK
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K U30IIpoLieccam O6opynoBanue
TEXHOIapKa
HeobpaTtumocTs nporeccos B
34 npupojie. Bropoii 3akoH bubmorexa HOK
) https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Ipunnun neicteus u K11 remioBoit bubnuoreka [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJ]
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIUIOHEPTETUKHI
38 O6o06matomuii ypok «MoJtekysipHast bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KounTponbnas pabora o teme
39 «Monekymnsapras ¢pusrka. OCHOBBI bubmorexa HOK
2P ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnunoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
bubmuoreka [JOK
AOGCOTIOTHAS M OTHOCUTEIbHAS
. https://m.edsoo.ru/ff0c64d8
41 BIIQYKHOCTH BO3yxa. HachleHHbIi
Ob6opynoBaHue
nap
TEeXHOMapKa
42 TBépnoe teno. Kpucrammueckue u bubnuoreka [IOK
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amop(dHbIe Tena. AHU30TPOIHUS
CBOMCTB KpHUCTasLIOB. Kuakue
kpuctamuibl. COBpeMEHHbIE MaTEPUATBI

https://m.edsoo.ru/ff0c65f0

[liaBnenue U KpUCTATUIU3 AU

43 YaenpHas TETUIOTA IUIABICHHS brbmmorexa LOK
A ' https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 VYpaBHeHue TerIoBOro OanaHca
p https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
45 3aps. JIBa BUIa DIEKTPUUECKHIX bubmorexa HOK
PAL a p https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUIIEKTPUKH U bubmorexa OK
P ’ P https://m.edsoo.ru/ff0c6bcc
46 TIOJTYTIPOBOTHUKHU. 3aKOH COXPaHECHHS
O0GopynoBanue
ANEKTPUYECKOTO 3apsia
TEeXHOIapKa
. bu6mmoreka [IOK
B3anmoneunctBue 3apsi0B. 3aKOH
B . https://m.edsoo.ru/ff0c6ced
47 Kynona. TouedHbIW 37EKTPUICCKUN
O06opynoBaHue
3apsig
TEeXHOIapKa
Hanps:xk€HHOCTh 3JIEKTPUYECKOTrO bubnuoreka [JOK
48 noJia. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKHX noJier. JInnuu O6opynoBanue
HaNPsHKEHHOCTH TEXHOTIapKa
PaGota cui 31eKTpoCcTaTuYeCcKOro
49 noss. [lorennman. PasHocTh bubmorexa HOK
' HHat https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
IIpoBOIHUKY M TUAJIEKTPUKH B bubnuoreka [IOK
50 EKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAeMOCTh O6opynoBaHue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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TEXHOTapKa

bubmuoreka [JOK

ol DnekrpoeémMkocTb. Konnmencaro
p P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsKeHHOTO bubmmorera [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHnast paborta "U3mepenue 1 OOGopynoBanue
ANEKTPOEMKOCTH KOHJeHCaTopa" TEeXHOTapKa
[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIBHOTO
54 ammapara, CTpyWHOTO MPUHTEpA.
DJIEKTpOCTaTUUYECKAs 3alUTa.
3a3zeMIIeHHE AIEKTPOTPUOOpPOB
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
55 Cuna Toka. Hampspxenue.
Conportusnenue. 3akon Oma Jyist
ydacTka Ienu
[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHEHNUE bubmorexa HOK
https://m.edsoo.ru/ff0c74f0
56 npoBoAHUKOB. JIabopaTopHas pabora 0.5
Ob6opynoBanue
«3yueHne cMemaHHOTO COeIUMHEHUS
TEeXHOTapKa
PE3UCTOPOBY
bubmuoreka [JOK
57 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO https://m.edsoo.ru/ff0c7838
ToKa. 3akoH J[oynsa-Jlenna Ob6opynoBanue
TEeXHOMapKa
58 3akon OMa 7151 IOJTHOM (3aMKHYTOM) 05 bubnuoreka [JOK

anekTpudeckoi nenu. Koporkoe

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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3ambikanue. JlabopaTopHas padora O6opynoBaHue
«M3mepenue DJ]C ucTouHuKa TOKa U TEXHOIIapKa
€ro BHYTPEHHETO COTIPOTHUBIICHUS
DNeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTD O6opynoBaHue
COTNIPOTHUBIICHUS METAJIIOB OT TEeXHOTapKa
temriepaTypbl. CBEpXIpPOBOIUMOCTh

60 DNEeKTPUYECKUH TOK B BaKyyMe.
CBOUCTBA AJIEKTPOHHBIX ITYYKOB
[TonympoBOAHUKH, X COOCTBEHHAS U

61 MIPUMECHAsI POBOAUMOCTh. CBOUCTBA bubnuoreka [IOK
p—~n-niepexoa. IloynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DIIEKTPUYECKUH TOK B pacTBOpax U bubnuoreka [IOK

62 paciuiaBax 3JIeKTPOJIMTOB. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJUTHYECKAS] JUCCOIUALIMS. ObopynoBanue
DIIEKTPOJIN3 TEXHOIapKa
DIEeKTPUYECKUH TOK B rasax.

63 CaMOCTOSITENIbHBIN U bubnmuoreka [JOK
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckrue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnunoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok bubmuoreka [JOK
«ONEeKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be

66 KonTtposneHas paboTa o teme bubmorexa LIOK

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
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«Qnekrpocraruka. [locTossHHBIN
3NeKTpuuecKkuid Tok. Toku B
Pa3IUYHBIX CPEIax»

67 PesepsHbiil ypok. KonTpoiabHas 1 bubnuorexa [JOK
pabora 1o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O0oOIIarommiA ypok 1 bubmmoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:e}[l/lﬂ ﬁg:a22E:Tenbﬂble
padoTsbI padoThI pecypest
[TocTostHHBIE MAarHUTHI B X
1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C
9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
bu6mmoreka [IOK
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 https://m.edsoo.ru/ff0c98fe
MarHUTHOTO TOJISl KaTyLIKUA C TOKOM» O6opynoBanue
TEeXHOIapKa
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa. bubnmuoreka [JOK
4 JlaGopaTtopHnas pabota 1 1 https://m.edsoo.ru/ff0c9ac0
«UccnenoBanue aeicTBus O6opynoBanue
MMOCTOSIHHOTO MarHuTa Ha PaMKy TEeXHOIapKa
TOKOM»
JleiicTBe MarHUTHOTO IOJIA Ha bubnuoreka [JOK
5 JBIDKYLLYIOCS 3apsKECHHYIO YaCTHUILY. 1 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabora cuibl Ob6opynoBanue
Jlopenua TeXHOMapKa
6 DOnekTpoMarHuTHas uHAyKus. [otok 1



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

BEKTOpa MarHuTHoU uuaykuuu. J/C
HMHIYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
naaykuun Papanest

JlaGopaTopnas padborta bubmmorera [JOK
patop p https://m.edsoo.ru/ff0cal50
7 «HcciaenoBanue sIBJIIEHUS
. O6opynoBaHue
AIEKTPOMATrHUTHOW WHTYKITHIY
TEXHOIapKa
NHayKTUBHOCTS. SIBIEHUE
3 camouHaykiuu. 3/1C caMOUHTyKITUH. bubnuoreka [JOK
DHeprus MarHUTHOTO TOJISt KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I10JI€
TexHnueckue ycTpoicTBa U ux
MIPUMEHECHHE: TTOCTOSTHHBIC MAarHHTHI,
O0GopynoBanue
9 AIIEKTPOMATrHUTHI, JICKTPOIBUTATENb,
TEeXHOTIapKa
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1€Yb
10 O6o0matromuii ypok «MarautHoe bubnuoreka [IOK
roJie. DJIEKTPOMarHuTHasi HHIYKIIUSD) https://m.edsoo.ru/ffOcab82
KonTtponpHas padoTa o teme
bu6mmoreka [JOK
11 «Mar"HuTHoe€ 1oJI€.
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHasK UHIYKITUS
CB00OOIHBIE MEXaHUYECKHUE
KoJiebanus. ['apMoHnUeckue
bubmuoreka [JOK
12 KoJneOaHus. YpaBHEHUE
. https://m.edsoo.ru/ff0caf06
rapMOHHYECKHX KOJIeOaHUH.
[IpeBpaienue sHepruu
Jlaboparopnas padbora
PaTopHt b O6opynoBaHue
13 «HccnenoBanne 3aBUCUMOCTH
TEXHOMapKa

nepuoaa MaJibIx KoJIeOaHMit I'py3a Ha



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

HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B

14 U/ieadbHOM K0JIe0aTeIbHOM KOHTYpE. Et?rij?;;f;;?g}:mcb&o
AHAJIOTHUS MEXKTy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU
®opmyna ToMmcoHa. 3aKoH
15 COXPAHEHHUS SHEPTUU B UJI€ATTbHOM brbmmorexa [OK
KOTTeGATENBHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxarommx
KoJieOaHusx. BeIHYKICHHBIE ft?rfsﬁljl;f;;?ﬁ/}:mcbb%
16 MeXaHHUYeCKUe KojieOanus. Pe3oHanc. 0 601.3y;1;)BaH1/1.e
BEBIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
coneGars TEXHOTIapKa
[Tepemennbid TOK. CUHYCOUTIATbHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
17 MEPEMEHHOTO TOKa. AMIITUTYTHOE U Et?r?sj?/P/I;T:;igﬁ/I:f 0chd34
JIEUCTBYIOLIEEe 3HAUEHHUE CUJIBI TOKA U
HaMpsHKEHUS
Tpancdopmarop. [IpousBocTso,
18 nepeaayda u norpedaeHue Obopynosane
. TEeXHOIapKa
ANEKTPUYECKON SHEPTUU
YCTpoHCTBO U TPAKTHYECKOE
19 MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, bubnnoreka [JOK
reseparopa nepeMeHHOro Toka, https://m.edsoo.ru/ff0cc324
TUHUH 2JIeKTporepenad
DKOJOTUYECKHE PUCKU TIPH
20 MIPOU3BO/JICTBE JIEKTPOIHEPIUU.

KynpTypa ncnonpzoBaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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3JIEKTPOSHEPIUHU B IOBCEIHEBHOU

KUZHH
MexaHn4eCcKHUe BOJIHBI, YCIOBHS bubnuorexa [JOK
21 pacnpoctpanenus. [lepuoa. Ckopocthb https://m.edsoo.ru/ffOcca54
pacrpoCTpaHEeHHsI U ITTUHA BOJIHBI. O6opynoBaHue
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI TEeXHOTapKa
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa HOK
P ’ https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuorexa [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
bubnuoreka [JOK
OtpaxxeHue cBeta. 3aKOHbI
https://m.edsoo.ru/ffOcd4e0
27 oTpaxkeHus ceta. [loctpoenue
_ O6opynoBanue
M300paKeHUH B IJIOCKOM 3epKajie
TEeXHOIapKa
[Ipenomnenue ceera. [lonnoe bubnuoreka [IOK
08 BHYTpEeHHEE oTpaxkeHue. [IpenensHbin https://m.edsoo.ru/ff0cd7f6
YTOJI IOJIHOTO BHYTPEHHETO O6opynoBaHue
OTpaKeHUS TEXHOMapKa
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JIaboparopHas pabota «/3mepenue

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

29 MOKa3aTes MPEIIOMIICHHSI CTEKIIa Ob6opynoBanue
TEXHOTIapKa
JIunzel. [locTpoenne nzodpaxeHuii B
30 muH3e. DopMya TOHKOH JTUH3EI. bubmorera [JOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopaTopHas pa6oia OGopyoBane
31 «HccnenoBanue CBOHCTB
M300pakeHUH B JIMH3AX)» TexHonapia
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
39 6enoro csera. L[Bet. JlabopaTopHas O6opynoBanue
paborta «Habmoaenne nucrnepcuu TEeXHOTIapKa
CBETa»
bu6mmoreka [IOK
33 HNurepdepentius ceeta. Judpakmus https://m.edsoo.ru/ffOced22
ceerta. [ludpakunonnas pemeTka O6opynoBanue
TEeXHOIapKa
bu6mmoreka [JOK
34 [TonnepedHOCTH CBETOBBIX BOJIH. https://m.edsoo.ru/ff0cf02e
[Tongpuzanus cBera O6opynoBanue
TEeXHOIapKa
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['panuIel MPUMEHUMOCTH
36 KJIacCUYeCcKOW MexaHukH. [loctynarel bubnunoreka [JOK
CIIELIMAIbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuorexa [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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3ameieHre BpeMEHHU M COKpPAILIEHHE
JUTUHBI

https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJbC PEISITUBUCTCKON

bubmmoreka [{OK

38 yacTHuIbl. CBS3b MACChl C SHEPTHUCH U
1 p https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHs MOKOS
KonTtponsHas padora «OnTHKa.
39 OCHOBEI CIIEIUAIBHON TEOPUH bubnmorexa LOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®ortonsl. opmyna [1nanka. Jueprus bubnnorexa [JOK
1 UMIyibC GpoToHA https://m.edsoo.ru/ff0cfel6
bu6moreka [IOK
OTKpBITHE U UCCIIEIOBAHNE
https://m.edsoo.ru/ffOcffc4
41 ¢dotorddexra. OnbiTer A. I'.
O0GopynoBanue
CroneroBa
TEeXHOTIapKa
3akonHbl Pororddexra. YpaBHEeHHE
- - bu6mmoreka [IOK
42 OwunmrerHa s hotodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
bu6 e OK
JaBaenne ceera. OnbiTel I1. H. nosmotexa I
. https://m.edsoo.ru/ff0d04a6
43 JleOeneBa. XMMHUYECKOE JIEWCTBUE
O06opynoBaHue
cBeTa
TEeXHOTapKa
Texuuueckue ycTpoHcTBa U
44 MPaKTUYECKOE MMPUMCHCHHE: O6opynoBanue
(dhoToseMeHT, (HOTOIaTIHK, TEeXHOTIapKa
COJIHEYHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no reme «3JI€MEHTHI bubmuoreka [JOK
KBaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
b K
46 Monenb atoma ToMcoHa. OTBITEI nomoreka LO

https://m.edsoo.ru/ff0d091a
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Pesepdopaa 1o paccestHuIO o-4acTHII.
[LmanerapHas MoJienb aroMa

bubmmoreka [{OK

41 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
N3nydenue u nornoueHne GOTOHOB

48 Hpn}lliqepexone aToma OIIH(()II)‘O YpOBHS brbmmorexa LOK

. https://m.edsoo.ru/ffOdOafa
SHEPTUH Ha Ipyroil. Buasl ciexTpos
BonHOBBIE cCBOMCTBA YacTull. BoJiHBI

49 ne bpowis. KopnyckyisipHo- bubnuorexa [JOK
BOJIHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaTMOAKTUBHOCTH. OTIBITHI bubnmorexa [IOK

50 Pesepdopaa 1o onpeaeneHnio cocTaBa hitps.//m.eds00.1/f0d0fd2

OGopynoBanue
PaAMOaKTUBHOTO U3TyYCHHUS TexHoMapKa
CaoucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnuoreka [JOK
DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3U HyKJIOHOB B si/Ipe.

SnepHble peakuuu. SAnepHbIn
53 peaIfTop. ll_jlpO6J'IeMLI, Hel;Cl'IeKTI/IBBI, bubmiorexa LIOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIACPHOU
SHEPTreTUKHU
54 DneMeHTapHble YacTullbl. OTKpPBITHE bu6nmoreka [JOK
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MO3UTPOHA. MeTo 161 HAOMIOICHHS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusiit ctos «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. EqUHCTBO
(bU3NIEeCKOU KapTUHBI MUpa»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BUAUMOE
nBrokenne. CoaHeyHas cucreMa

OOGopynoBanue
TEXHOMNapKa

56

Connne. ConHedHass aKTHBHOCTb.
Ncrtounuk sneprun CosiHIA U 3BE3]T

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE
cTpoeHue 38€311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

58

Muneunbin [Iyte — Hama [Manaktuka.
TTonoxxeunune u nBuxenue CoHIIa B
lNanakruxe. ['anaktuku. YepHbie
JBIPBI B AJIpax rajJakTHK

O06opynoBaHue
TEXHOTIapKa

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbIioro B3pbiBa.
PenukToBOE H3MyUeHHE.
MertaranakTuka

60

Hepeuiennsie npo0ieMbl acTpPOHOMUU

61

KonTposnpHast paboTa «1eMeHThI
aCTPOHOMMH U acTPO(UIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku u



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YyernoBeKa

O6o6maromuii ypok. Pois 1 Mmecto
63 (U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

O6o06matomuii ypok. Poib
64 ¢uznueckoit Teopun B GopMHUpPOBaAHUU
MPEeACTABICHUHN O PU3NUECKON

KapTHHE MHpa

O606maromuit ypok. Mecto
(bu3nyeckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

65

Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarauTHOE 1o0JIE.
DNeKTpOMarHUTHAs UHIAYKLINS

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNeMEHTBI aCTPOHOMUU U
acTpopU3NKHU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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