


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, mnpeactaBieHHbXx B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaIN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (QOpMUPOBaAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOydaromuxcs 10-11 kmaccoB mnpu
oOydeHuH ux ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METanpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKE YUYHUTHIBAET HEOOXOIMMOCTb pPEATU3ANN MEKIPEAMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMU MpeaMeramu. B Hel
OTIPEJIENISIIOTCS. OCHOBHBIC LIETH U3y4YeHHs] (U3MKU Ha YpPOBHE CPEAHEro OOIIEro
o0pa30BaHus, IJIAHUPYEMbIE PE3yNIbTaThl OCBOECHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKIIIOYAET:

e IUTAHUPYEMBbIE pEe3yNbTaThl OCBOCHMSI Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e coJiepkaHue yueOHoro npeamera «Pu3nkay 1o rojaM o0ydeHuUs.

dusrka Kak Hayka o HaumOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYIAs B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [lIkonpHbIN Kype GU3UKH — CHCTEMOOOPa3yIOIIHi
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOJBKY (PU3HUECKHUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIECCOB M SIBJICHUM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbu3mueckoii reorpaduerd u actpoHomued. lcmonb3oBaHWE W aKTUBHOE
npuMeHeHne (U3WYeCKUX 3HAHMM  OmpelessieT XapakTep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HHEPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTepHalOB C 3aJaHHbIMM CBOMCTBAMU M JIPYIHX.
W3yuyenue ¢u3MKM BHOCHT OCHOBHOWM BKIJIaJ B (DOpMHpOBaHHME €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHUPOBAHHE YMEHHUU HPUMEHATH
HAy4YHBII METOJI TO3HAHUS IPU BBIIOJHEHUH UMM Y4€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca Gu3Mkud 518 ypOBHS CpeaHEero oOIero oopa3oBaHUSA
MOJIOKEH pAX HWACH, KOTOpPbIE MOXHO paccMaTpuBaThb KaK IPUHLUIIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK K1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0ObeUHEH BOKpYr (Qusmueckux Teopud. Beaymum B Kypce sBsercs
(opMHUpOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢dusuku npeamosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHMUECKUX MPUIIOKECHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEACTBOM BBEICHHUS DBJIEMEHTOB
COllepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYKIEHUs
npo0JIeM palliOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONU O€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SABISIIOTCS (pusnueckue teopuu (HhopMHpoBaHHE NPEICTABICHUN O
CTPYKTYpE MOCTPOEHUsS (PU3NYECKON TEOpuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IMPEACTABICHMSAX O IPUPOAE, TI'PaHHLAX
OPUMEHUMOCTH TEOPHH, M1 ONUCAaHUS €CTECTBEHHO-HAayYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0A B Kypce (U3HMKH pealu3yeTcsl Mpexse
BCEro 3a CUET OpraHU3alliu SKCIEPUMEHTAJIbHOW NEsTENbHOCTH 00YyYaroIuXCs.
Jlns  Ga3oBoro ypoBHS Kypca (U3UMKH — OTO MCIOJIB30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JITAOOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno (u3nke O0ObeIUHEHBI B OOIIMM CIHCOK YYEHUYECKHUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS W OLEHKHM, OCYIIECTBIACTCA Y4YaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHust kaOuHeta ¢usuku. Ilpm s3TomM oOecreynBaeTCsl  OBJAJCHUE
O0y4aloUMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmoe BHMMaHME YIENAETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX
3amad. IIpm 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, O3BOJIAIOIINE IPUMEHATh H3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaK M WHTETPUPYs 3HAHUS W3
pa3HBIX pa3nemoB. /[ KauecTBEHHBIX 3a/1ad MIPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBICHUW W TIPOIECCOB B OKpYXKaroleh
KU3HU, TpeOyromue BblOOpa (PU3MYECKOM MOJAENU i CUTyallud HPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHoro rmporecca 0a30BBI ypOBEHb Kypca
bU3UKHM HA YPOBHE CPEAHETO O0IIero o0pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSAX
NPEeIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKkiIa. B kaOuHere (QU3MKM JOKHO OBITH
HeoOxoauMoe JlabopatopHOoe OO0OpYyIOBaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYEHUUYSCKUX MPAKTUICCKUX PabOT U JEMOHCTPAIIMOHHOEC
o0opynoBaHuE.

JleMOHCTpanimoHHOe 00OpynoBaHue (QOpMHUpPYEeTCST B  COOTBETCTBHH  C
NPHUHIIMIIOM MUHUMaJIbHOW JOCTaTOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3WKE KIFYCBBIX JEMOHCTpPAUNA s
UCCIICIOBAHUS  W3y4YaeMbIX SBJICHUH UM  MPOIECCOB, OMIUPHUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TCXHHUUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyaOoBaHWE ISl YYEHHUECKHUX TMPAKTHYECKHX pPadboT
dbopMupyercsi B BUie TEMaTHYECKUX KOMIUIEKTOB U OOECNEeYrBaETCsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEISIMU U3YYCHHS (PU3UKHU B 0011IEM 00pa30BaHUM SIBIISTFOTCS:

e hopMHUpOBaHME HWHTEpeca M CTPEMJICHHUS OOYYalomUXCd K HAyIHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE HX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HaHUA U (HOpPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIECHHUS K OKPYKAIOIIUM SIBIICHUSIM;

 hOpMUpPOBaHNE HAYYHOTO MUPOBO33PEHUS KAaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e hOpMUpOBaHHE yMEHHH OOBSCHATH SIBJICHHS C  HWCIOJB30BAHHEM
dbu3HUecKrX 3HAHUA W HAYIHBIX JIOKA3aTEIbCTB;

e hopMUpOBaHUE TPEACTABICHUN O ponu (U3UKUA 71T Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHnne ITUX IeJell 00ecreynBaeTCsl PEIICHHEeM CICIYIONINX 3a/1ad B

MpoIecce u3yueHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



* IPUOOPETEHHE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAasg MEXaHUKY, MOJEKYISIPHYIO (PU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JEMEHTHI aCTPOPU3UKH;

e hOpMUpOBaHHE yMEHUH MNPUMEHATH TEOPETUYECKUE 3HAHUA IS
OOBsCHEHHUSI (PU3NYECKUX SBICHUU B NPUPOAE U JUISl TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

¢ OCBOCHHME CIOCOOOB pEIIEHUS pa3IMYHBIX 3a/Jady C $BHO 3aJaHHOU
¢uznueckol MoJenblo, 3a1ad, MOJAPAa3yMEBAIOIIMX CAaMOCTOSTEIbHOE
co3gaHue GuU3NUeCcKorl MOJeIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

e [TIOHMMAaHUE (U3MUYECKUX OCHOB M MPUHIIMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOULYIO
cpeny;

¢ OBJIAJICHUE METOJIaMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W TMPOBEICHUS
Gu3MUecKrX HKCIEPUMEHTOB, aHAJIM3a M WHTEpHpeTanud HHpopManuu,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/JaHUE YCJIOBUUM MJI Pa3BUTHUSI YMEHHMM NMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENIbh JI€TaeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX pabOT U ONBITOB C YYETOM HMHAMBUAYaITbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3znka 1 MeTOAbI HAYYHOI0 MO3HAHUS

®usnka — Hayka o npupone. HayuHble mMeTOonbl NMO3HAHMS OKPYKAOLIETO
Mupa. Ponb dSkcrepuMeHTa W TEOPUM B IIPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUECKUX SIBJICHUN W mpoiieccoB. HayuHbie rumoressl.
duznyeckre 3aKOHbI U TEOPUU. | paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTHYECKOMN NEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MTPHUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuxka

Mexanuyeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBH)KEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienre, CKOpOCTb (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIMU HAa OCHU CHUCTEMBbI KOOpJMUHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSAMOIMHEHHOEe IBIKeHHe. | paduku
3aBUCUMOCTH  KOOpJAMHAT, CKOPOCTHU, YCKOpPEHHUs, NYTH U MEePEeMEIICHUS
MaTepUabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHue CBOOOIHOTO TaACHUSI.

KpuBonuueitnoe  nBvkeHue. JIBWKeHHE  MaTepHalbHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOAYJIKO CKOPOCTBhIO. YTIJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u gactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckue YCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHE: CHUIAOMETP,
JNBH>KEHUE CHAPSIOB, LICNIHBIC U PEMEHHBIE NIEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHHUH C UCMIOJIB30BAaHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHHsi Tena, OpOILIEHHOrO MOJ YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenne ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECICHUS] MITHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MpPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBuxkeHus Tena, OpOIIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocutenbHocTH  T'aymmies.  IlepBeii 3akoH  Herorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunmun cynepnosuuuu cwi. Bropoii 3akon HbroToHa
JUIsl MaTepuanbHOU Touku. TpeTuii 3akoH HproTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuiia conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHE a0COIIOTHO TBEPOTO TENA.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: IOIIIUITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHEpUMH.

CpaBHeHUE Macc B3aUMOJICUCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT Je(pOpMaIiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NTOIbEME U A CHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalui.

HccnenoBanue ycioBUKM paBHOBECHUS TBEPAOrO Tejla, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonwvl coxpaneHus 6 MexanHuke

NmMnynbe MatepuanbHOW TOYKM (Teja), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMIYJibca Tella. 3aKOH COXpPAaHEHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CHUJIBIL.

Kunernueckass sHeprusi MarepuaibHOW TOYKHU. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenunanbHas SHEPTUS yIpyro
nedhopMupoBaHHOW  TpykuHbl.  [loTeHIManbHass dSHeprusi Teda  BOJIU3HU
MOBEPXHOCTH 3EMJIU.

[TorennuanbHple W HENMOTeHIWANbHBIe  Cuibl.  CBs3b  pabOTHI
HETMOTEHIIUAbHBIX CHJI C W3MEHEHHEM MEXaHUYECKOW IHEPTHH CHCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrvue CTOJIKHOBEHUSI.

TexHuueckne ycTpoMcTBa M MPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo moTEHIIMATBHON YHEPTUH B KHHETHUECKYIO M 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1a6opamoprule pabomsl

N3yuyenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBsA3M pabOTHI CUIIBI C U3MEHEHUEM MEXaHHYECKOW HHEPruu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosiexkyasipHas pu3uka u TepMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPHUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. uddysus. Xapakrtep HIBWKECHUS U
B3aUMOJICMCTBUS 4YacCTHI] BenecTBa. MoOJeln CTPOEHHUS Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U O0BACHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesiel. Macca u
pa3mepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUU HeaNbHOrO raza. AOCOJIOTHasi TeMmmepaTypa Kak mepa
CpeHEeW KWHETHYECKOW SHEPruM TEIUIOBOTO JBMXKEHUA dvactul rasa. [llkama
temrieparyp KenbBuHa. ['a30oBbeie 3aKkoHbI. YpaBHeHue MeHueneeBa—KianeipoHna.
3akoH JlanbTroHa. M30mpouecchl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Llemoncmpayuu

OnbIThL, JOKa3bIBAIONIME JUCKPETHOE CTpOEHUE BellecTBa, (Qororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 U PYy3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopuens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS MACAIBHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Macchbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE HW3MEPEHUN
00BEMa KOMHATBI, 1aBIICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanre 3aBUCUMOCTH MEK]y TApaMETPAMU COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuUHaAMuKu

TepmonnHamuueckass cucteMa. BHYTpEeHHSA SHEPTrUsi TEPMOIUHAMHUYECKOU
CUCTEMBI U c1ioco0bl €€ n3MeHeHus. KomuuecTBo TeminoTel u pabota. BHyTpeHHss
JHEpPrus  OAHOATOMHOIO  HJAEaJIbHOrO  raza. Buael  Temtonepenauw:
TEIUIONPOBOHOCTh, KOHBEKLIUS, U3JIyYECHHUE. Y AEIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabatHom mpomecce. l[lepBblii 3aKOH TEPMOIWHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon tepmoamHamuku. HeoOpaTuMOCTh TpOIIECCOB B MPUPOJIE.

TermoBele  MamuHbl.  [IpUHIUMNBI ~ JEUCTBUA ~ TEIUIOBBIX  MAalWH.
[IpeoOpazoBanusi >HepruM B TEIUIOBbIX MamuHax. KoadduuueHt nonae3Horo
necTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNeUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW J>HEPruM Tejia MPU COBEPIICHUH pPabOThl: BBUIET
npoOKku u3 OYTBUIKKM TOJ JCHCTBUEM CXKAaTOrO BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPALMS).

N3meneHne BHYTpEeHHEM SHEpPruu (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3mepenue yenbHON TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoswvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HacellmieHHbld map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3aIus. Y nenbHas Tersiora rmiasineHus. Cyonumanus.

VYpaBHeHuUE TEII0BOTO OaaHca.

TexHuueckne yCTpoOWCTBA M MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaOB, B
TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHUKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus ¥ MJIaBJICHUS KPUCTALTUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

HN3mepeHnre OTHOCUTEBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JnekTpoanHaMuka
Tema 1. Inekmpocmamuxa
OnekTpuzauust Ted. OJNEKTpUYecKuid 3apsan. JBa BHAa DIIEKTPUUYECKUX
3apsiioB. IIpOBOJHUKHM, AUANEKTPUKH M TOJYHNPOBOJAHUKHU. 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUUECKUAN 3apsi.
Onektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mojst. [IpuHuun



CYIIEPHO3UIMU DIIEKTPUYECKUX ITOJEH. JIMHUKM HAnpsKEHHOCTU DIEKTPUUYECKOTO
TTOJIS.

Pabora cun  asnmekrpocratudeckoro  moina.  llotenmuman.  PasHocThb
MOTECHIMANOB. [IpOBONHUMKM W JOUINEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DaeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3SIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE JJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTPyHUHbBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IPUHIUII AEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCAaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUAJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHAeHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 371eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwiii 3n1ekmpuyeckuii mox. Toku 6 paznuunsvix cpeoax

DNEeKTpUYECKH TOK. YCIIOBHUA CYIIECTBOBAHUS DSJEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTKa LETH.

DIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBIICHHUE BEIIECTBA.
[TocnenoBaTtenpHOE, TapaIIENBLHOE, CMEIIAHHOE COCAMHEHHE POBOJHUKOB.

PaGora oanmexktpuyeckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma aJist MOJTHOM (3aMKHYTOM) AneKkTpuyeckoi nenu. KopoTkoe 3aMmbIkaHuE.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPIABIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBoAHUKH. CobcTBeHHas 151 MIPUMECHAs MIPOBOAUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B pacTBOpaX MW  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLMALINS. DIEKTPOIIU3.



DINIEKTpUUYECKUi TOK B Ta3zax. CamMOCTOSITENbHBII U HECAMOCTOSITEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue YCTpOMCTBA U IMPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenue cuibl TOKa U HaNps>KEHUS.

3aBUCUMOCTb COINPOTUBJICHUS [UINHJIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOILAIN TTONIEPEYHOT0 CEYEHN U MaTepHraia.

CwmelaHHoe COeTMHEHNE MPOBOITHUKOB.

[Ipsamoe wu3MepeHHe SIEKTPOJABHXKYIIEH cuibl. KoOpoTkoe 3amMblkaHUe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTbH CONPOTUBIIEHUS] METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3IAEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTB BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHU.

HaGmronenue anexkTponusa.

MexnpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOrMH, XUMHH, Teorpadru ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAYYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHbIH (akT, rumote3a, (Qunyeckas BeJIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHWe CHCTEMbl YpPaBHEHHMH, JHHEWHas QyHKIuS,
napabona, runepbosna, ux rpaduKu U CBOWCTBA, TPUTOHOMETPpHUECKHE ()YHKIINH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe TBMKEHUE B KMBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[IbI TEIUIONEPEAAUH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIPHAsT Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEU W



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, AJIEKTPOJUTHYECKAs JTHCCOLMALIMSA,
rajbBaHUKA.

l'eoepacghus: BaxxHOCTh BO3AyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUI C HCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXpPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JApYyrue), IBUTATENIb BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIMOHED, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTaTHYECKash 3alluTa, 3a3eMJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pasnen 4. JinekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUmMHAas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAyKiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNA MarHUTHOU
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TIOJI€ TMPOBOAHUMKA C TOKOM. KapTuHa JMHUN WHIYKUWA
MAarHuTHOTO MOJs JJIWHHOTO MNPSIMOTO MPOBOAHUKA M 3aMKHYTOIO KOJIBLEBOIO
IPOBOJIHHUKA, KaTyIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoaelicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HalIpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cuibl JlopeHiia.

SlBneHne AJIEKTpOMAarHUTHOM WHAYKOUHU. [loTOK BeEkTOpa MarHUTHOU
WHIYKIUKA. OJEKTPOABIKYIIAs CHJIa HWHAYKUUMU. 3aKOH 3JIEKTPOMATrHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHUH B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUMUHU. OJEKTPOABUXKYINAS  CUJa
CaMOWHIYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE PIEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue AByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomoi

N3ydeHre MarHUTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHMS.
Napmonnyeckue konebanusa. [lepuon, vacrora, ammiuuTtyna u ¢asza koseOaHMIA.
[IpyxuHHBIN MadATHUK. MaTeMaTU4eCKU MasSTHUK. Y PaBHEHUE TaPMOHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun nNpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE SJEKTPOMAarHWTHBIC KOJeOaHUS B
UJCATBHOM KOJ€0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUs
SHEPTUU B UJCATHHOM KOJIEOATeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKHE
KoJjebaHus. Pezonanc. BeIHYKI€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JEUCTBYIOLEE 3HAUYEHHE CHIIBI TOKa U
HaNPsSHKEHUS.

Tpauchopmarop. IlponsBoacTBo, mepemaada U MOTPEOICHNUE AINEKTPUUECKON
SHEPIruM. DKOJOTHYECKHUE PUCKHU MPHU MPOU3BOACTBE 3eKTpodHeprun. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPHUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KoJIeOATENbHOM CHUCTEMBbl (TPYXUHHBIA WM

MaTeMaTU4eCKU MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOMCTB BbIHYKICHHBIX KOJIEOAHUIA.

HaGmtonenue pesonanca.

CB0OO/IHBIE 3TIEKTPOMATHUTHBIE KOJICOAHMSL.

OcuuniorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSDKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu MOCIENOBAaTENbHOM COEIWHEHUU PE3UCTOpPA, KaTYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUM 3eKTPOIepeIauH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanre 3aBUCUMOCTU MepUOAa MajblX KoJdeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanne TmepeMEHHOr0 TOKa B LENM U3  IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUNHbBLE 80IHbL

MexaHudeckue BOJHBI, yclioBUA pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHHsi W JJIMHa BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicota Tona. TemMOp 3Byka.

DNEKTPOMATrHUTHBIE BOJIHBI. Y CIIOBUS U3JTy4YE€HUS SJEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoit BosniHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpeIoMIICHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3IEeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHUKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTPAHEHUE MOMEPEUHBIX U MTPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeHInm u nudpakini MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHUI.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpa)XCHUE,
MpeJIoMJIeHUE, MOoAsIpu3anus, Iudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMOIMHEWHOE pacHpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpakeHHs cBeTa. [locTpoenue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CroxxkHbINM cocTaB Oeroro ceeta. Lger.

CobOuparome W pacceuBaromue JHH3bl. ToHkas nuH3a. DoKycHOe
paccTosiHUEe W ONTUYEeCKas Cujla TOHKOM nuH3bL. [locTpoeHnue uzoOpaxkeHuid B
coOMparIIMX U paccerBaronux JruH3ax. dopMyna TOHKOW JIMH3BIL. YBEJIUUYCHHE,
JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUIECKON ONTHKHU.

BonnoBass ontuka. WnaTtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpaxinuonHas pemérka. YciaoBue HaOIIOIECHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHUE: OYKH, JyMa,
doToamnmapar, NPOSKIHUOHHBIN ammapat, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHENHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozens cBeToBoaa.

NccnenoBanne cBOCTB W300paK€HU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIIM CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4yenwue criekTpa ¢ MoMOIIbI0 TU(HPAKITMNOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paKeHU B IMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAJILHON TEOPUM OTHOCUTEJILHOCTH

['paHnubl  NPUMEHUMOCTHM  KJacCcUyeckor  mexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETa B BaKyyMe€, NPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHM U COKpPAILlCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C PHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTrUs
MTOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHMOBOI ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u dHEPruu (POTOHA C €ro YaCTOTON. DHEprus
¥ UMIYJIbC (HOTOHA.
OtkpeiTie u uccieaopanue Gporodddexra. OnbiTel A. I'. CTonmeroBa. 3akoHbI

dotoaddexra. YpaBuenue DitnmreiriHa mist Gorodddekra. «KpacHas rpanuma
dboTordexra.

JlaBnienue ceeta. OnbiTel [1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue yCTpOWCTBA W TPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(dekT Ha ycTaHOBKE C IIMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

Cseronuos.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4aCTHIL.
[Inanerapnas mogens aroma. lloctynmatel bopa. M3nydenme u mnornomieHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS JHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHnyeckne yCTpOWCTBA M MNPAKTHUYECKOE MPUMEHECHUE: CIEKTPaJIbHBINI
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJIHBI 1a3epa.
HaGmronenue nuHevaTbIX CHEKTPOB U3TYUEHHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, n1abopamopmsie pabomuwl
HaGmonenue nmHeyaToro cuekTpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTHI, JI0KAa3bIBAIOIIME CJOKHOCTh CTpOEHHs snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOrO u3nydenus. CpoiicTBa anbda-, OeTa-, raMMma-U3Iy4CHHS.
Biusinue paainoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. HyknonHas moxens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.
Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B siipe. SnepHbie cuiibl. JlegekT macchl siapa.
SnepHble peakuuu. JleneHne U CUHTES s1Iep.
Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DOneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
MeTtobl HAOTIOEHUS M PETUCTPAIIMU JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOIeUCTBUS. ENUHCTBO pU3NUECKON KapTUHBI MUPA.
TexHuueckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Bunibcona, snepHbIii peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CUY€TUnK HOHU3UPYIOUIUX YACTHIL.
Vuenuueckuii oxcnepumenm, 1abopamopuule padomuwl
HccnenoBanne TpekoB yacTull (1o TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiIafiHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3naus, SpkKue 3BE3AbI, IJIAHETHI, UX BUIAMMOE
JIBIDKCHUE.

ConHeuHas cucTema.

Connne. ComHeuHass akTHUBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTPAIBHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]l TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHEEe CTpoeHHue



3BE31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronuu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxenne m nBwxkenue ConHua B
I'anaktuke. Tunel rasakTuk. PagroramakTuky U KBasapbl. UEpHBIE ABIPHI B AApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab60mna. Paz0eranue rajakTuk.
Teopus bonbuioro B3peiBa. PeukToBOE U3IIyYeHHE.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmonenusi HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPUJIOXKEHUM I ONpeieNieHus MOJI0KEHUsI HeOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B reneckon Jlynsl, muianet, Mieunoro IlyTu.

O6o0maromee NoBTOpEeHNE

Ponpr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M ATHYECKOM cepax AesTENLHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJIb (PU3NUECKON TEOpHUU
B (GOpMHUpPOBAaHWUU TPEJACTABICHUNA O (U3MYECKOW KapTHUHE MHpPA, MECTO
¢bu3znueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kjacce oCyliecTBIsieTCS C
y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAay4dHbIH (akT, rumnores3a, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CHCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIMA, TPU3HAKA TOJ00MSI TpPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkrpudeckue SBICHUS B JKWUBOW mpupone, KoiedaTrembHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SBJICHUS B )KUBOW MPHUPOJIE, NEHCTBUE
paaualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHM3Mbl O0pa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CIEKTPaIbHBIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE MTOJOCa 3€MIIM, 3aJ€XKH MAarHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DNEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
ANEKTPOIBUTATENb, WHAYKIIMOHHAS II€4Yb, pajaap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIMOHHBINA almapar, BOJOKOHHAas ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «QPu3nka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JIOJKHO OOECHEUYUTH JOCTHKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIC PE3YyIbTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTIBITa W OTBITA JICATEILHOCTH B MPOIIECCE pean3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKON MO3UITUN 00YUaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKMX  T'yMaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yYMEHUE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBHHU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOI 1€ATEIIBHOCTH;

2) NaTpMOTHUYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOH rpaXIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSACh Ha MOPaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUYMBOTO OYyIIETO;

4) 3cTeTH4eCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYyYHOTO TBOPUECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TpyA10BOr0 BOCIIUTAHMSA:

MHTEpPEC K Pa3iIuYHbIM chepaM NpodecCHOHATbHOU NEATeNTbHOCTH, B TOM
YHCJIe CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOPa30BaHUIO B 00J1acCTH
bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PKO0JIOrHYEeCKOro BOCIIUTAHHS

c(OpMHUPOBAHHOCTh DKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUE TIJ00AJIBHOTO
XapakTepa SKOJIOTHYECKUX TIPOoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHue OIbITa JESTEIbHOCTH HKOJOIMYECKOM HamnpaBlIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 MIO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOM JIeATeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHs  (UBMKU  OCYIIECTBJISATH  MPOEKTHYIO W HUCCIEI0BaTEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE yUeOHbIE TelCTBUS
ba3oBble ornueckue AecTBUA:
CaMOCTOSITEIBHO  (OpPMYJTUPOBaTH W aKTyalIM3HpOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh 1EJIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
TOCTIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHMS B PacCMaTPUBACMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIM3a UMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3yIbTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEIBHOCTH;
KOOPAMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCIOBHUAX  PeaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIINICHNUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBarenbckue 1eCTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIaJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TMOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COACPKAHHS, NMPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MPeoO0pa3oBaHUI0O M TPHUMEHECHUI0O B PAa3IUYHBIX Y4eOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3[JaHUN YYE€OHBIX MPOEKTOB B 00J1aCTU (DU3UKU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3upOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HAaXOIWUTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ peHICHHWS 3a7add  pe3yJIbTaThl,
KPUTHYECKU OLIEHWBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (HOPMYyIMPOBATH COOCTBEHHBIE 3a/ladll B 00pa30oBaTEIbHON
JESTeILHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HaHWs MO0 (U3MKE B MPAKTHYECKYI 00JacTh
KU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX PEAMETHBIX 001acTeil;

BBIJIBUraTh HOBBIE UJIEH, IpEAJIaraTb OpUrHHAIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIYCKAIOLUE albTePHATUBHBIC PELLICHUS.

Pab6ora ¢ unopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M UHTEPIpEeTalni0 MHPOPMAlUU Pa3IUYHBIX BHUJIOB U (opm
IPECTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIUY;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, pPECcypcocOepeXeHMs, TMpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COJAEpKaHUS B pPA3IWYHBIX (opmarax c
yu€TOM Ha3zHAaYeHUs MHPOPMAIMH U LIEJIEBOW ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
OCYLIECTBIISITh  OOILIEHHE HAa ypoKax (U3UKA U BO BHE-ypOUHOU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMi W CcMsI4aTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOKO TOYKY 3PEHUSA C HUCIOIb30BAaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHMMAaTh Y HCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUH € y4E€TOM OOIIMX
MHTEPECOB Y BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IPUHAMATh LEJIUM  COBMECTHOW  JIEATEJIBHOCTH, OpPraHU30BBbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ INOCTHMIKEHUIO: COCTaBIIATH IUIAH JIEMCTBUH,
pacnpenensiTh poiid € Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh Kauye€CTBO CBOEr0 BKJIaJa MU KaXKAOINO y4YaCTHMKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThbI, OLIEHMBATh HJEU C MO3WULMUU HOBHU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPcAJbHbIE YYeOHbIE 1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIICCTBIISATh MO3HABATEIBHYIO JIESITCIBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUYETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHCHHS TPAKTHYECKON paboThl ¢ YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUI;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a pelIeHue;

OIICHUBATH MTPUOOPETEHHBIN OITHIT;

crocoOCcTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO DPYIWIMH B 00JIaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, JMOLMOHAJIbHbI HHTE/IJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJIcTh ~ HaBBIKAMM  [IO3HABATEIbHOM  pedJeKCHMH KaK  OCO3HaHMS
COBEpIIIAEMBIX JCHCTBUUA M MBICIUTEIBHBIX IIPOIIECCOB, HX PE3YJbTaTOB W
OCHOBaHMH;



MCITOJIB30BaTh MPHUEMBI pedICKCUN ISl OIICHKU CUTYaIlUH, BHIOOpA BEPHOTO
pEIICHHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

NPUHAUMATh MOTHBBI W apPTryMEHTBl JPYTrUX TpH aHaJIu3e pe3yIbTaToB
TESATSILHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apPTyMEHTBl JPYTrUX TpU aHAIM3e PE3yJIbTaTOB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JAPYTUX HA ONITHOKH.

B mporecce noCcTHKEHUS JMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe N1 YpPOBHS cpeaHero oOmiero oOpa3oBaHMs Yy OO0yYaroluxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WUHTCIIJIEKT, TIPEIITOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIETr0 CIIOCOOHOCTh ITOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPECHHBIM B ce0e;

caMOpETyJIUPOBaHMS, BKJIIOYAIONIEIO CAaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO 1eNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JACHCTBOBATH HCXOJl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIIBHOE COCTOSTHUE
IpYTHX, YYUTHIBATh €ro TpPU OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konny oOyuyenus B 10 Kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIONTUXCSI YMECHHUIA:

JIEMOHCTPUPOBATh HAa TPUMEPAX POJb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPA, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYCHHBIX (DHU3UYECKUX MOJICIICH:
MartepualibHasi TOYKa, HHEpIUaIbHas CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TENIO,
WJICAIBHBIN ra3, MOJIEIIH CTPOEHUS Ta30B, KUAKOCTEW M TBEPIBIX TEJl, TOUCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHuu (PU3NYeCKuX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOILECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJSPHO-KUHETUUYECKOW TEOpUHM CTPOCHHS BEIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielcTBUE Tel, nuddy3usi, OPOYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HArpeBaHUU (OXJIAKICHHUH ), TETUIOBOE
paBHOBECHE, HCIAPEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALTIU3AIUS, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXJAY MapaMeTpamMu COCTOSIHHMSI Ta3a B  M30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, UCMONB3YysSd (U3UYECKHE BEITUYWHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHUE, CKOPOCThb, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KUHETHYEeCKash dHEPrus, MOTCHIMAIbHAs dHEPTUs, MeXaHUYecKasl
paboTa, MeXaHMYECKas MOIINHOCTb, MPH ONKHCAaHUU TPABWIBHO TPAKTOBATh
(U3UYECKU CMBIC HCIOJBb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO0 BEJIUYUHY C JIPYTUMH
BEJTMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCTIONBb3Y (U3MUECKHe BEIUYMHBI: JIaBICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKasi SHEPrUsi XaOTHUYECKOTO ABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprus, padoTa rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCIOIB3YEMbIX BEJIWYHMH, UX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: DJIEKTPUUCCKUNA 3aps/,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHINAJIOB;
Py ONHWCAHWM TPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS M EIUHUILIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBIL: 3aKOH BceMupHoro tsarotenus, I, IT u 111 3akonsr HeroTOHA,
3aKOH COXPAaHEHUsS MEXaHUYECKON DSHEpPruu, 3aKOH COXPAaHEHHUS MMIIyJbCa,
MPUHIUIT CYNEPNO3UIUN CHJI, TPHUHIUII PABHOMNPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHI0 CTPOCHHSI BEILECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPruu TEIJIOBOIO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOr0 3apsana, 3akoH KyloHa, mOpu 53TOM pa3ivyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MATEeMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPAHUIIBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMWIBI JCHCTBUS MAIWMH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3indaTh yCIOBHUS WX O€30MAaCHOTO MCIOJb30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIIEIOBAHUIO (U3MYECKUX SBICHUH W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBCHHBIX HW3MEPEHUU, MPH 3ITOM
dbopmynupoBaTh mpoOieMy/3amady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIONKEHHOTO O0OPYJAOBaHUS, MPOBOIUTH OMBIT H
(GbOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYECKUX BEITUYMH, ITPU
ATOM BBIOMPATh ONTHMAJIBHBIA CIOCOO M3MEPEHHS W HCIOJb30BaTh WM3BECTHBIC
METOJIbI OIICHKH TOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3WYCCKUMH  BCIIMUYMHAMU  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPECHHM, TP 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
GuKCHpOBaTh PE3YNbTATHl TMOJYYCHHOW 3aBUCHUMOCTH (U3UYECCKUX BEIIMYHUH B
BUJIE TAOJIUIT U TpaHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOrO TPyAa MPH MPOBEACHUH HCCIEIOBaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOU
JESTEIBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTro
o0opyI0BaHus;

pemiath pacy€THbIe 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJEIbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 33a4H
BBIOMPATh (U3UYCCKYIO MOJICIb, BBIJACIATh (PU3UUCCKUE BEIUYUHBI B (POPMYIIBI,
HeoOXOMUMBIE ISl €€ pelieHHUs, MPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOod Ha W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, NHTEPIPETALUN

Y TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTOTYyYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJTYyYaeMYH0 HHPOPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE

TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCETHEBHOUN >KU3HU

u1si obecrnieueHus: 0€30MacHOCTH MpU OOpallleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYMOIbI, PAIUOHAIBHO PACHPENENaTh OOS3aHHOCTU H
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYalLMSIX, aJICKBAaTHO OLICHUBATh
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIeMBbl.

K konmy oOyuyenus B 11 KJjacce mnpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTHH, B MPAKTHUYECKOU AESATEIbHOCTH JIOAECH, LIEIOCTHOCTh W €IMHCTBO
bu3nYecKoi KapTHHBI MUPA;

YUUTHIBaTh TPAHUIIBl TPUMEHEHHMS W3YYCHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN AJNEKTPUUECKUMN 3apsjl, JIyd CBETA, TOUCUHBIA UCTOUYHHMK CBETA, s/IEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJeJb aTOMHOTO Spa MpU pEIieHUU (U3UISCKUX
3az1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3UKH: DJICKTPUUECKAS MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJIEKTPOMarHUTHAasT WHAYKIMSA, JE€HUCTBUE MArHUTHOTO TMOJsA Ha
NPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsif, AJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBL, TPSAMOJIMHEMHOE pAaCHpOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, Audpakuus W MOJSpU3alUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3¢pdekt (horodddeKT), CBETOBOE IaBlICeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaANOaKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3IW4YHBIX  Cped) U
AIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), UCHONB3yd (U3UYECKUE BEIMYUHBI:
AJEKTPUYECKUIN 3apsii, CWJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOJBIDKYINAs CHiia, paboTa TOKa,
WHAYKIWS MarHuTHOrO MoJisg, cwia Awmrepa, cuina JlopeHna, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUUYECKOIO M MAarHUTHOIO MOJIEW, MEPUOJ M YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsiji W CHJa TOoKa B TIpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWH MPABUIBLHO TPAKTOBATh (HU3UUECCKUU
CMBICIT HCIIOJNB3YEMBIX BEIWYMH, HX OO0O3HAYCHWS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYKO (U3MUECKYI0 BEJIMYUHY C JpPYTUMU
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOJb3YS
bu3MYecKre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsl U UMNYJbC (HOTOHA, IEPUOJI TTOJIypacnaga, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU OMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
HCIIOIb3YEMbIX BEJIWYWH, UX OOO3HAUEHUs] U €IUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONINE JaHHYIO (DU3UYECKYIO BEIUYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NYECKONU BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UMUYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MAPAILIEIBHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3aKoH J[koyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHHa 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUs
AJIEKTPUYECKOTO 3aps/a, 3aKOH COXpPAaHEHHUs MAacCOBOI0 4HMcla, MOCTyjaTel bopa,
3aKOH PaJMOaKTHUBHOTO pacmajia, IMPu dTOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAEsATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIUCHIBATh H300pa)KEHHE, CO3/aBaEMOE€ ILUIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMIOJHATh JKCHEPUMEHTHI TI0 MCCIENIOBAHUI0 (U3UYECKUX SBICHUUA W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHUN: NpPH 3TOM
dbopmynupoBaTh TpobJeMy/3amady M THIOTE3y YYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OpPYIOBaHHUSA, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIE MU3MEPECHUS (PU3NYECKUX BEJIHYWH, TIPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIWYMH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHIl: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
PE3YNbTATHl MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEITUYMH B BHUJE TAOIUIl H
rpaduKoB, AeIaTh BEIBOIBI IO pe3yIbTaTaM MUCCIICI0BAHMUS;

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUN HCCICAOBAHHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIIeIOBATEILCKOH W MPOCKTHOM
JESTEIHHOCTH C HCIIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THblE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKON MOJENbIO,
UCIONb3Ys (PU3NUECKHE 3aKOHBI U IPUHIUIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a/1auu



BbIOMpATh (DPU3UYECKYI0 MOJEIb, BBIAEIATh (PU3NUECKUE BEITUUYMHBI U (POPMYIIBI,
HeoOXonuMbIe Il €€ pEelIEeHUs, NPOBOAUTH PACUETHI U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYUHBI,

pemaTh Ka4eCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pacCyX ACHUI ¢ OMopod Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIONB30BAaTh  MPU  pPEIIEHMHM  y4yeOHBIX  3aJady  COBPEMEHHbIE

UH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALUN
U TIpeJICTaBICHUSl Y4eOHOU U HAYYHO-MOMYJISIPHON MH(OPMAIIUH, TTOTYYEHHON 13
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKU aHATU3UPOBATh MOJydaeMyto HHPOpMaIHIo;
OOBSICHATh TMPUHLMUIIBL JIEWCTBUS MalllUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX O€30MaCHOTO UCMHOIb30BaHUS B TOBCEIHEBHOU
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 6e30MacHOCTU MpU OOpaIieHu ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIIOJECHUSI HOPM SKOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIlEel cpene;

paboTaTh B TpyNIe C BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMIbl, PAUOHAIBHO paclpeAesiTh OOA3aHHOCTH U
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIBI B PEIIEHUE paccMaTprUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos JJIeKTPOHHBbIE
HaunMeHoBaHMe pa3/iesioB M TeM (undposbie)
Ne n/mn KonTposabnsble IIpakTHyeckue
MPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. ®U3UKA U METO/bl HAYYHOI'O ITO3HAHUS
Bubmuoreka 1IOK
1.1 ®un3nKa ¥ METOBI HAYYHOT' O ITIO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 5 brbmmorexa 1IOK
https://m.edsoo.ru/7f41bf72
59 Tavitka 7 Bubmuoreka 1HOK
https://m.edsoo.ru/7f41b{72
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41b{72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOIN 9 1 bubnunorexa ITOK
' TEOpPUH https://m.edsoo.ru/7f41b{72
32 OCHOBBI TEPMOJUHAMUKHN 10 1 brbnmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnnorexa LHOK
' ®a3oBbIe TEPEXOABI https://m.edsoo.ru/7f41bf72




Utoro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
Bbubmuoreka 1IOK
4.1 1
ImeKTpocTaTuia 0 https://m.edsoo.ru/7fA1b72
40 ITocTosiHHBIN 21eKTpUUeCKU TOK. TOKH B 2 bub6moreka [HOK
' pa3IUYHBIX Cperax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJACC

KoaunuyecrBo 4acos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3ieoB U TeM (uudposbie)
Ne /it KonTposabnsble IIpakTHuyeckue
NMPorpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. QJIEKTPOAUHAMUKA
11 MaruauTtHoe nose. DJIeKTpOMarHuTHast 1 | 3 bu6moreka [HOK
’ MHYKIMS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4eCcKUE U JIEKTPOMarHUTHBIE 9 1 bubmmoreka 1HOK
' KosneOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4eCcKUE U JIEKTPOMarHUTHBIE 5 | bubmmoreka 1HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Omrika 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBEI CH@HI/IB.J'IBHOI\/‘I TCOPpHUU

bubmuoreka 1IOK

31 OTHOCUTEIIBHOCTH 4 ! https://m.edsoo.ru/7f41c97c
Uroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHTbl KBaHTOBOW ONTUKU 6 bubmmorexa TIOK

https://m.edsoo.ru/7f41c97¢c




bubnuoreka 1HOK

4.2 CtpoeHue aToma 4
https://m.edsoo.ru/7f41c97¢c
bu6 OK
4.3 ATOMHOE SpO 5 nonorexa L{
https://m.edsoo.ru/7f41c97c¢
Utoro no pazneny 15

Pazgen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKHU

Bubmuoreka 1IOK

5.1 DJeMeHThl aCTPOHOMHMU U acTPO(PU3UKI 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE INIOBTOPEHUE

6.1 Oo6o0bmaroriee TTOBTOPEHHE 4 }]?;I[?g;/lﬁ::l(:ofr(z/lsf4lc97c
Utoro no pazneny 4
PezepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acos JJIeKTpPOHHBbIE

Ne Hara nudposbie

Tema ypoka KonTposabnsble IIpakTHyeckue
n/n Bcero U3y4YeHus oOpa3oBaTe/ibHbIE

padoThbI padoThI
pecypchl

®du3rKa — HayKa O IpUpoJIe.

| o YKa 0 IpHpOA | Bu6miorexa LIOK

ay4YHBIC METOBI TO3HAHUS
y A https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEeTro Mupa
Ponb u MmecTo pusuku B

) (hopMUPOBAHUY COBPEMEHHOM ! bubmmoreka 1HOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITENBHOCTH JIFOJIEH
MexaHH4ECKOE NBUKECHHE.

3 OTHOCHTEIILHOCTh MEXaHUYCCKOT O | bubmoreka 1IOK
nemkeHud. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMepHOE npsiMOTMHEHHOE | bubnmorexa [TOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIIMHENHOE 1 bubnmnoreka ITOK
JIIBHOKEHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoOe naseHue. Y CKopeHue 1 bubnnorexa L{OK
CBOOOIHOTO MagcHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHUE.

. bubmuoreka 1IOK
7 JIBr>keHue MaTepuaibHON TOUKHU 1O 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 IIpunun otHocuTenbHOCTH [ amues. 1 bubmoreka 1IOK




WNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsriit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

Bbubnuoreka 1HOK

9 cynepno3unuu cui. Bropou 3akoH
yrep P . https://m.edsoo.ru/ff0c3be8
HproToHa ayist MaTepruaibHOU TOUYKHU

10 Tperun 3akon HeroToHa it bu6muoreka [{OK
MaTepHUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOro TAroreHus. Cumna

1 N Bubnuoreka 1HOK
Tspkectu. [lepBas kocMuyeckas

P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka 1JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuenr tpenus.

13 C P bd P Bubmoreka 1HOK

WJ1a COMPOTHUBIIEHHUS P IBHKEHUHU
P P https://m.edsoo.ru/ff0c376
TeJa B )KUJIKOCTHU WJIU ras3e
[ToctynarenbHOE U BpamaTeabHOE

14 JIBIKCHUE a0COFOTHO TBEPOTO Tea. bubmuorexa [{OK
MowmeHnT cunbl. [Inedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena
NMnynsc MaTepuaabHOW TOYKH,

1 CHCTE€MBI MaTEPUATBHBIX TOYEK. bubmuorexa [{OK
Nmnynbc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiasca. PeakTuBHOe OBUXKEHUE
PaGoTa 1 MOIIHOCTB CHIIBI.

16 Kunernueckas sHeprust MaTepuanbHON bubnunorexa L{OK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW 3HEPIHH

17 IToreHnManpHasd >HEPTUA. bubmuoreka 1HOK




IToreHnmansHas SHEPTUS YIPYro
nehOpMHUPOBAHHOU MPYKUHBI.
[TorenuunanbHast 2HEpPrus Tena BOIU3U
MIOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTennuanbHble U HEMOTEHIIUAIbHbBIE
cuibl. CBsI3b paboTHI
HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOU SHEPTUU CHCTEMBI TEll.
3aKOH COXPaHEHUSI MEXaHUYECKOU

SHEpTUu

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopHast paboTa
«HccnenoBanue cBA3M pabOTHI CUIIBI C
U3MEHEHUEM MEXaHMUYECKON IHEPrUuu
TeJla Ha IIPUMEpPE PacTSIKEHUS
PE3MHOBOIO JKIyTa»

20

KonTponbsHas paboTa mo Teme
«Knnemaruka. JlmHaMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE»

Bbubmuoreka 11IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKCHUSI MOJICKYJISIPHO-
KWHETUYEeCKOil Teopuu. bpoyHoBCcKkoe
nemwkenue. undoysusa

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U
B3aMMOJIEHCTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHust ra3oB, KUJIKOCTEN
U TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTosanas ABoraapo

24

TennoBoe PaBHOBCECHC. TeMnepaTypa




u e€ uzmepenue. [llkana remneparyp
ILenbcus

Uneanvueiii raz3 B MKT. OcHoBHOE

Bbubnuoreka 1HOK

2 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas Temieparypa Kak Mepa

26 cpenHell KHHEeTUYECKON IHEpPruu bubmmorexa [{OK
JBU)KEHUS MOJIEKYJI. Y paBHEHHUE https:/m.edsoo.ru/ff0c511e
MeneneeBa-Knaneiipona

27 3akoH [ampToHa. I'a30BBIC 3aKOHEI
JlaGopaTopHast paboTa

)3 «HMccnenoBanue 3aBUCHMOCTH MEXKIY
rapamMeTpaMu COCTOSTHUS
pa3peKEeHHOr 0 ra3a»

29 N3omponeccsl B AcaIbHOM I'a3e U UX bubmmoreka 1HOK
rpaduuecKoe mpeCcTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crocoObl e€ n3MeHeHus. KonuuecTBo bubnmorexa ITOK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEprus 0JHOATOMHOI'O UAEATbHOI0
rasa

31 Buapl Temmonepenaun Brbmmorexa TIOK

https://m.edsoo.ru/ff0c5¢c36
VY enbHas TEINIOEMKOCThH BEIECTBA.

32 KonnyectBo TemnoTsl npu bubmmorexa TIOK
Tertonepeaaye. AauadaTHbIN MpoLece hutps/fnedsoo.nud et

33 [IepBblii 3aKOH TEpPMOAUHAMUKHU U €TO bubnnorexa L{OK

OpUMCHCHUC K U30mpouncccamM

https://m.edsoo.ru/ffOcS5efc




HeoGparumocTs nporeccos B

bubnuoreka 1HOK

34 .B i
HPEpOE. BTOPOT SAKoH https://m.edsoo.ru/ff0c6230
TEPMOJAMHAMUKH
35 [Mpunuun nevicteus u K111 rennoBoi bubnuoreka 1HOK
MAalllUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KI1J|
37 DKOIOrH4ecKue MpodaemMbl
TETI0IHEPTEeTUKH
18 O6o6marommii ypok «MonekyisipHas bubmmoreka 1HOK
¢uzuka. OCHOBBI TEPMOJTUHAMUKH https://m.edsoo.ru/ff0c6938
Kontponbnas pabora mo teme
Bubmuoreka 1HOK
39 «MonekymnspHasi puznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [Tapoobpa3oBanue 1 KOHJCHCAIHS. bubmmoreka 1HOK
HcnapeHnue u kuneHmne https://m.edsoo.ru/ff0c63b6
AOGcConoTHas U OTHOCUTEIbHAS
. Bbubmuoreka 1IOK
41 BJI&YKHOCTH Bo3ayxa. HaceieHHbIi
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u
4 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubmuorexa [{OK
CBOMCTB KpucTamioB. JKuakue https://m.edsoo.ru/ff0c65{0
Kpuctajuibl. COBpeMEHHBIE MaTepHallbl
[InaBnenue u KpucTanIU3aLMs.
bubnuoreka 1IOK
43 VYV nenpHas TeIioTa IUIaBJICHHU.
https://m.edsoo.ru/ff0c6708
Cybnumanus
b K
44 VYpaBHeHue TemsoBoro OamaHca uommorexa 1O

https://m.edsoo.ru/ff0c6820




DJieKTpu3aus Tei. DIEKTPUIECKUN

bubnuoreka 1HOK

45 3apsa. JBa BUaa 3JIEKTPUUECKUX
par. A s P https://m.edsoo.ru/ffOc6bcc
3aps/10B
IIpoBOOHUKYU, TUAJICKTPHUKU U
P P Bu6morexa IIOK
46 MOJTYIIPOBOHUKHU. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsaa
B3aumoneucrsue 3apsioB. 3aK0H
47 Kymnona. Toue [ DJIe €CKUU brbmmorexa LOK
moHAa. TOYeUHBIH AICKTPUUECKIT
Y P https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsk€HHOCTD 2JIEKTPUYECKOTO
43 nons. [IpuHuun cynepnosunuu bu6mmoreka [HOK
3JIEKTPUUYECKUX Monen. JInanu https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH
Pabota cuit 351eKTpocTaTHIECKOT0
49 R P Bubmuoreka 1HOK
nons. [Torennnan. Paznocts
8 https://m.edsoo.ru/ff0c6£00
MOTEHLNAJIOB
[IpoBOOHUKYN M TUITIEKTPUKHU B
Bbubmuoreka 1IOK
50 3IIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JsnexkTprueckass MPOHULAEMOCTh
N bubnunoreka ITOK
51 OnekrpoeémMKocTh. Konnmencarop =
https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTD TIIIOCKOTO
Bbubmuoreka 1IOK
52 KOHJIEHCATOpa. DHEPrusl 3apsiKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGopaTopHas pabora "H3mepenue
BIIEKTPOEMKOCTH KOHeHcaTopa"
54 I[TpuHUND NeICTBUA U IPUMEHEHUE

KOHACHCATOPOB, KOIIUPOBAJIBbHOT'O




anmapaTta, CTpyHHOro pHHTepa.
DneKkTpocTaTUYecKas 3alUTa.
3a3eMiieHHE 3JEKTPOnpHOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cymectBoBaHusl. [1oCTOSIHHBIN TOK.
Cuua Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Juist
y4JacTKa Ieru

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COSIHHCHHE
npoBonHUKOB. JlaGoparopHas pabora
«/3ydeHne CMeNnIaHHOTO COEeIMMHEHHS
PE3UCTOPOBY

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa u MOITHOCTB IEKTPUIECKOTO
Toka. 3akoH JIxxoynsa-Jlenna

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 OTHOM (3aMKHYTOMN )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas paborta
«3mepenune DJIC ncrouHuka ToKa u
€ro BHYTPEHHET'0 COMPOTHUBIICHHS»

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOoHHAas MPOBOAMMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUS METAIIJIOB OT
TemnepaTypsl. CBEpXIPOBOAUMOCTh

60

DNEeKTPUYECKUU TOK B BAKyyMe.
CBoHCTBa 3JEKTPOHHBIX MYyYKOB

61

[TonynpoBogHMKH, UX COOCTBEHHAas U
MpUMeCHas MPoBOIUMOCTh. CBOUCTBA
p—n-niepexoza. [lonynpoBogHUKOBBIE

bubmuoreka 1HOK
https://m.edsoo.ru/ffOc84ae




puOOpbI

DJIEKTPUYECKUU TOK B pacCTBOpax U
pacruiaBax 3JIEKTPOJIMTOB.

bubnuoreka 1HOK

62 DJIEKTPOJIUTUYECKAS] TUCCOLMALIHSL. ! https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DneKTpUYeCcKHH TOK B rasax.

63 CaMOCTOSITeTbHBIN U | bubmoreka 1IOK
HECaMOCTOATEIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
ITnazma
DnexTpudyeckue npudopsl U

64 YCTPOHCTBA M UX IPAKTHYECKOE : bu6mmoreka [HOK
npuMeHeHune. IIpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o0marommii ypok 1 bubmmoreka 1HOK
«DNEeKTpOINHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbsHas paboTa o Teme

66 «Onekrpocratuka. [TocTosSTHHBIM | bubmuorexa [{OK
3JIEKTpUYECKUN TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHbiil ypok. KonTponbHas 1 bubnmnoreka ITOK
pabota 1mo Teme "DIeKTpoguHaMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIif ypok. O000maOIINi ypoK | bubnmnoreka ITOK
no temam 10 knacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJACC

KoanuecTBo 4acos JJIeKTPOHHBbIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Kontporbitbie Tparmieckue u3ydyeHusi | oOpasoBaTejbHbIC
padoThbI padoTbI pecypeb
[TocTossHHBIE MarHuTH ¥ UX

1 B3auMOJIeiCTBHE. MarHuTHOE TIOJIE. ! Bubnuoreka 1HOK
Bexrop maruuTHON MHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUuTHOW WHIYKITHU
MarauTtHOe noje TpoBOAHUKA C

) TokoM. OnbIT Dpcrena. : bu6mmoreka [HOK
BzaumoneiicTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue | | bubmmoreka 1HOK
MarHUTHOTO MOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHUTHOT O MO Ha
NPOBOAHUK ¢ ToKOM. Cuita Amriepa.

4 JlaGopatopHas pabora 1 | bubmuorexa [{OK
«ccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JelicTBE MarHuTHOTO ITOJISI Ha

5 JIBHKYIIYIOCS 3apPSKEHHYIO YacTHUILY. 1 bubnnorexa L{OK
Cuuna Jlopenua. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpomMaruutHas UHAYKIUs. [ToTok |

BEKTOpa MarHUTHOM MHAYyKIuu. DJC




UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHON
uaykuuu dapanes

JlaGopaTopHast pabota
«HccnenoBanue IBJIeHUSA

3JIEKTPOMarHUTHON UHAYKLIMK

bubnuoreka 1HOK
https://m.edsoo.ru/ff0cal 50

NHunykTuBHOCTS. SIBIEHUE
camouHaykuuu. 3J1C caMOUHYKIIUH.
OHeprust MArHUTHOT' O OJISI KATYIIKY C

TOKOM. DJIEKTPOMAarHUTHOE IOJIE

Bubnuoreka 1HOK
https://m.edsoo.ru/ff0ca600

TexHU4eCKue yCcTpOMCTBa U UX
NIPUMEHEHUE: TIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3J1€KTPOBATATEND,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIL,
MHIYKIMOHHAS I1€Yb

10

O6o6maromuii ypok « MarauTHoe
nose. DIeKTPOMArHUTHAST HHIYKITHSD

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbsHas paboTa mo teme
«MaruuTHOe moJe.
DJeKTpoMarHuTHAsE MHIYKINSD

Bbubmuoreka 1IOK
https://m.edsoo.ru/ffOcad58

12

CBoOoaHBIE MEXaHUUYECKHE
konebanus. ['apmonnveckue
KoJjebaHus. YpaBHEHUE
rapMOHHYECKUX KONeOaHui.
[IpeBpaienue snepruu

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«MccnenoBanue 3aBUCHMOCTH
nepuoja MaJjiblx KonebaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»




14

Kone6atensubir kouTyp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHUs B
uJealbHOM K0JebaTeJIbHOM KOHTYpE.
AHaJorus MeXy MEXaHUUYECKUMH U

QJICKTPOMAariuTHbIMHU KOJIEOaHUAMH

bubnuoreka 1HOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPIrUU B UACAIIBHOM

KONeOaTeIbHOM KOHTYpe

Bubnuoreka 1HOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJeOaHusAX. BbIHYXIeHHbBIE
MeXaHHYecKue Kojiebanus. Pe3onanc.
BI)IHY)KIIGHHBIG 3HeKTpOMaFHHTHBIC

KoJIeOanus

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CHHYCOUTATBLHBIH
MEPEMEHHBIH TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKa. AMIUIUTYAHOE U
JEUCTBYIOLIEE 3HAUEHUE CHIIBI TOKA U
HaIpsKEHUs

Bubmuoreka 1HOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmatop. ITpousBomncTro,
nepenaya u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U NPAKTHYECKOE
MPUMEHEHUE MIEKTPUUECKOr 0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 37eKTponepeaay

bubmuoreka 1IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrMYeCcKue PUCKU MpH
MIPOU3BOCTBE ANEKTPOIHEPTUH.
Kynbrypa ncnonb3zoBanus




3JIEKTPOIHEPTUH B MIOBCETHEBHON
KU3HN

MexaHHn4ueckue BOJIHBI, YCJIOBH
pacnpoctpanenus. [lepuoa. Ckopoctb

Bbubnuoreka 1HOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHbie U NpPOAOIALHBIE BOIHBI
2 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubnmnorexa [{OK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTPOMAarHUTHBIEC BOJHBI, UX
23 cBoHCTBA U ckopocTh. [lkana bubmorexa HOK
BOWCTBA U CK Tb. llkan
P https://m.edsoo.ru/ffOccfe0
AJEKTPOMATHUTHBIX BOJIH
[IpuHIMIBI pagrocBsI3u U
24 TeneBueHus. Pa3BuTue cpencts
cBsa3u. Pagumonokanus
)5 Kontponsnas pabora «Konebanus u bu6mmoreka [HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonrHETHOE pacipOCTpaHEHHE
26 CBETa B OJIHOPOJHOM cpele. bubnmorexa ITOK
ToueuHslld UCTOUHUK CBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxkenue cBeTa. 3aKOHBI
Bbubmuoreka 11IOK
27 oTpaxkeHud ceeta. [locTpoenue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IUIOCKOM 3epKalie
IIpenomnenue ceeta. [loaHoe
)3 BHYTpEHHEe oTpaxxenue. [IpeaenbHbn bubnnorexa L{OK
yroJj MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpPaKEHUS
29 JlaGoparopHas padora «/3mepenue bubmmoreka 1IOK




noKasaTejid NpCIIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunsel. [TocTpoenue n3obpakeHuit B

Bbubnuoreka 1HOK

30 nuH3e. DopMyiia TOHKOU JIMH3BIL.
https://m.edsoo.ru/ffOcdd1e
YBenuueHue JIUH3BI
JlaGopaTopHast pabota
31 «HccnenoBanue CBOMCTB
n300pakeHH I B TMH3aX)»
Hucnepcus csera. Cl10KHBII COCTaB
0 6enoro ceera. L{et. JlJabopaTopHas
pabora «Habmronenue qucnepcuu
CBETa»
1 WnTepdepenuns ceera. Judpakuns bubmmoreka [HOK
cBera. JudpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCTH CBETOBBIX BOJH. bubmmoreka 1HOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTtuyeckue npuOOPHI M YCTPOICTBA U
ycnoBUS UX 0€30MacHOro MpUMEHEHHUs
['panubl npuMeHMMOCTH
36 KJIacCUYeCKOW MexaHuku. [loctynarsl bubnmorexa ITOK
CIIENHaTbHOU TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJbHOCTHU
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH.
bubmuoreka 1IOK
37 3ameJIeHre BpEMEHU U COKpallleHHe
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprusi U UMNYJIbC PEIITUBUCTCKOU
. bubmuoreka 1HOK
38 yacTtuIibl. CBSI3b MAaCCHI C dHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJBCOM. DHEpPrusi MOKOs
39 KonTtponwHas padora «OnTuka. bubmoreka 1IOK




OcCHOBBI cieqUaJIBHON TeopUn
OTHOCHUTEIbHOCTH»

https://m.edsoo.ru/ff0ctf6£0

®otonbl. Popmyna [lnanka. Jueprus

Bbubnuoreka 1HOK

40
U UMIyJbC GOoTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEIOBAHUE 56 [TOK
nONMHoTEKa
41 otoadpdekra. O A.T.
pororpert . https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotoaddexra. YpaBHEeHUE
. (bv b0 P Bubnuoreka 1HOK
42 DunHmTenHa g porodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» dororddexra
HaBnenue ceera. OnsiTe I1. H.
43 JleGeneBa. XUMHUECKOE JCUCTBUC Bromorexa [IOK
AEBE: A https://m.edsoo.ru/f0d04a6
CBETa
TexHUUeCKHE yCTPOUCTBA U
MPaKTUYECKOE MPUMEHEHUE:
44
¢doTosnemMeHT, GOTOoAaATIHK,
COJTHeUHasi Oarapesi, CBETOIHOT
45 Pemenue 3amad mo reme «31€MEHTHI Bbubmuoreka 11IOK
KBAHTOBOW ONTHUKU) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
Bbubmuoreka 1IOK
46 Pesepdopaa mo paccessHUIO (-4aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToma
bu6 K
47 [Toctynater Bopa nonmorexa 11O
https://m.edsoo.ru/ff0dQafa
Nznyuenne n nmornomieaue GOTOHOB
bubnuoreka 1IOK
48 MpH TIepeX0Jie aTOMa ¢ OJIHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
JHEPTHUH Ha ApYyroi. Buasl ciekTpos
49 BonHoBBIE cBOMCTBa 4yacTuil. BomHbI bubmmoreka 1IOK




ne bpouna. Kopnyckynspso-
BOJTHOBOW Jyanin3M. CIIOHTaHHOE U
BBIHY)KJIEHHOE H3ITydeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE paguO0aKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuto coctaBa
pPaauoaKTUBHOI'O M3JIyUYEHUS

bubnuoreka 1HOK
https://m.edsoo.ru/ff0d0fd2

51

CaorwcTBa ansda-, 6eta-, ramma-
uznyuenusi. BausHue
pPaauoOaKTUBHOCTH Ha KUBBIC

OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacma.
DNEeKTPOHHBIK W TIO3UTPOHHBIW OeTa-
pacman. ['amma-uziydeHue

Bubmuoreka 1HOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsA3U HyKJIOHOB B SpE.
Snepusie peakuuu. JAaepHbIA
peakrtop. [IpoGiemsl, mepcreKTUBHI,
9KOJIOTMYECKHE aCMEeKThI ANEPHOU
SHEPTreTHKU

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0d1356

54

OneMmeHTapHble YacTULbl. OTKpBITHE
MO3UTPOHA. MeToabl HAOJIIO JEHUS 1
perucTpanmy EMEHTapHbIX YaCTHULL.
Kpyraeiit cton «@yHaaMeHTanbHbIE
B3aUMOJEHUCTBUS. EAMHCTBO
(U3NYEeCKOW KapTHHBI MHpa»

bubmuoreka 1IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3anoro Heba. Co3Be3aus,
SIPKHE 3BE3]IBI, TIJIAHETHI, UX BUIUMOEC
nBukenue. ColHevyHast cucTeMa




56

Comnne. ConHeuHass aKTUBHOCTD.
Uctounuk 3Hepruu CojiHIA U 3BE3]]

57

3BE3bI, NX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/bI TTIaBHOU
[I0CJIE0BaTEIbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHbIE
MPEACTABJICHUS O TPOUCXOKICHUHU U

sBosronuu CoJIHIa U 3BE3 D

58

Mineunsin [Iyts — Hama ["anakTuka.
[Tonoxenue u npuxenne ConHua B
l'anakTtuke. ['amaxktuku. YepHble

ABbIPBI B AApax raJJakKTHK

59

Bcenennas. Pa3zOeranne ranakTuk.
Teopust bonbmoro B3peiBa.
PenukroBoe mznydenue.
MeraramakTuka

60

Hepemennsie nmpobiaeMbl acTpOHOMUU

61

KonTtponbHas paboTa «DI1eMEHTHI
aCTPOHOMUU U ACTPOPUZUKU»

62

O6o6maromuii ypok. Ponb ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOMN, COIUAIbHON U
ATUYECKOU chepax NesTeIbHOCTH
YyeloBeKa

63

O6o06maromuit ypok. Posb u MecTo
(U3UKH U ACTPOHOMHH B
COBPEMEHHON Hay4yHOW KapTWHE MHUpa

64

O6o06maronumit ypok. Ponb




¢u3nyeckoil Teopuu B pOpMUPOBAHUU
MpeacTaBiIeHUu 0 GpU3nIecKon
KapTHUHE MHUpa

O6o6maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MUpa B 001IEM

65 pSILy COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX TPEICTABICHUN O MPUPOIC

66 Pe3epBHbIil ypok. MaruuTHoe 1oe. |
DNeKTpOMarHuTHasT WHIYKIIUS
PezepBubiit ypok. OnTuka. OCHOBBI

67 CHeHHaIbHON TEOpUU 1
OTHOCUTEIBHOCTH
Pesepnbiit ypok. KBanToBas pusnka.

68 BHGBI/IJGHTBIYJ)CTPOHOMI/II/I u ’ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpodu3nku
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISl YYHEHUKA

» dusuka, 10 knacce/ Kacesino B.A., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe oo1iecTBo «M31arenbcTBO
«IIpocBerienne»

» dusuka, 11 knacce/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o61ecTBo «M3aaTenbcTBoO

«HpOCBGIIICHI/IG»

METOAUYECKHUE MATEPHUAJIBI AJISA YYUTEJA
[Iporpamma kypca ¢usuku 1 10—11 knaccos. ba3osslit ypoBens (aBTop B.

A. KacwsHOB)

YMK «®u3zuka. 10 knacc. ba3zoBslil ypoBEHb»

1. ®usuka. 10 kmacc. ba3oBblil ypoBeHb. YUEOHHK C AIEKTPOHHBIM
npuioxxenuem (aBrop B. A. KacesiHOB).

2. ®uzuka. 10 kinacc. bazosblil ypoBeHb. MeToauueckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBslif ypoBeHb. TeTpaap A 1a00paTOPHBIX
pabot (aBTOphl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 knaccesl. bazoBeiil ypoBeHb. KoMIuiekT Terpaaent mis



KOHTpPOJBHBIX padoT (aBTOp B. A. KacksHoB)
5. ®uzuka. 10 knace. Jlunaktuueckue KapTouku-3aanust (aBTopel M. A.

VYmakos, K. M. Yiakos).

YMK «®Pwu3zuka. 11 knacc. ba3oBblil ypoBEHbBY

1. ®uzuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C AIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesiHOB).

2. ®usuka. 11 kiacc. bazosslii ypoBeHb. MeToaudeckoe nocobue (aBTop B.
A. KacwsiHOB).

3. ®uszuka. 10—11 knaccel. ba3zossiit yposens. Terpaab 1715 1a60paTOpHBIX
pa6ot (aBTopsl B. A. Kacesros, B. A. Koposun).

4. ®usuka. 10—11 knaccsl. bazoBsiit ypoBeHb. KoMIuiekT TeTpaaeit s
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesanos, W. B. Urpsimos).

5. ®uzuka. 11 knace. Junakruuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Ymakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1 http://nsportal.ru - conuansHas ceTb paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mKoOJE.

3 http://festival. 1september.ru/articles/ - pecTuBabp negarorndaeckux uuen

«OTKpBITBIA YPOK».



4 http://www.fizika.ru/ - caiit ayig yuurened (U3MKU U UX YYEHUKOB.
5 http://www.physics.ru/ - MaTepuabl no Gu3MKe.
6 www . ege .edu.ru - unopmanronssiii moptan EI'D.

7 http :// school - collection . edu . ru / - equnas konnekus [{OPos
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