MyHununa/jbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe

«Jledécckas cpeaHsisi o01eodpa3oBarejbHas mKoJaa uMenu JI.B. PoikoBa»

: /Onapuna I'.A./
?: 'ﬂ 13 ot
¥ ygra 2023 1.

PABOYASA ITPOI'PAMMA

npenmera (kypca) «Puznka»
JUTSL YPOBHSI CpeJIHEro 00111ero oopa3oBaHus
kiacc 10-11 kmace
(6a30BBIN YPOBEHB)
Cocraputenu: UBanor W.JI., yaurtens ¢pusuku, Cunopona E.E., yautens Gpuzuku.

Hanmenosanue YMK (aBTOp, Ha3BaHWE yueOHUKA, IO U3TAHUS)
Msxumes I'.4., ByxoBues b.b., Corckunit H.H., ®u3uka. bazossiii ypoens. 10-11
kiacc. 2018r.

KonnuecTBo yacoB 1mo yueOHOMY IIpeAMETY 3a YUEOHBIN roj/ Heaemto
B 10 kmacce — 68 yacoB (2 yaca B Heenmo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

c. Jle6&chr
2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepaqbHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbI Mupa oOy4daromuxcs 10—11 knacco npu oOyuenun
X (Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJX0/A.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTh peaju3alli MEXIPEIMETHbIX CBsi3el (GuU3NKU ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpeaMeTamMu. B HelonpeaensitoTcss OCHOBHbBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEJHEro 0011ero o0pa3oBaHusl, MIaHUPYEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHM: JIMYHOCTHBIE, METalpeIMEeTHEIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢u3mKe BKIIOYAET:

e [JTAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (U3HKK Ha 0a30BOM ypOBHE, B

TOM YHKCJIE TIPEeIMETHBIE Pe3yIbTaThl 10 TofaM 00y4eHNUs;

e coziepkanue yaeOHoro npenmera «dusuka» no rogaM o0ydeHHs.

dusnka Kak Hayka O HambOojee OOIMMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
KayecTBE y4eOHOTO MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [IIkonpHbINH Kype GU3UKH — CHCTEMOOOPa3YIOIIHit
I €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB M SBJICHHUM, H3ydaeMbIX XHMHEH, OMoJIOrHeH,
bu3mueckoii reorpadueit u actpoHomuein. Mcmosip3oBaHME W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B Chepe FHEPTETUKHU, TPAHCIIOPTA, OCBOCHMSI KOCMOCA,
MOJIyYEHHsT HOBBIX MaTEpHAJIOB C 3aJlaHHBIMH CBOMCTBaMHM U Apyrux. M3ydeHue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHNE €CTECTBEHHO- HAYYHON KapTUHBI
Mupa oOydJaromuxcs, B (OpPMHUPOBAHHUE YMEHWUW TNPUMEHSTh HAYYHBIH METOJ
MO3HAHUS TP BHITIOJHEHUN UMW yU€OHBIX UCCIICIOBAHUN.

B ocHOBY kypca 3Ky 1151 YPOBHS CPETHETO OOIIIEro 00pa3oBaHUs MOJI0KEH
pAA UAEH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPHUHIMIIBI €rOMOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX Pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOIIPOCHI KIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKH.

Hoesn ecenmepanuzayuu. B COOTBETCTBUM C HEHl MaTepuan Kypca (U3HKH
o0ObeMHEH BOKpYr (Qusmueckux Teopuid. Begymum B Kypce sBIsSeTcs
dopMupoBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmszanus mTpeArnosiaraeT HCMOIb30BaHUE
TYMaHUTApHOTO TMOTEHIHMANa (HU3MUECKON HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUYCCKUMH, HDABCTBEHHBIMH
M DKOJIOTUYECKUMH MPOOTIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc dbuzuku npeamnosaraetT 3HakOMCTBO
C IMIAPOKUM KPYTrOM TEXHUYCCKUX M TEXHOJOTHYECKUX MPUIIOKCHHH H3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss TOCPEACTBOM BBEACHUS JIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHWKH M TEXHOJIOTHH, a TaKKe OOCYKICHHS
npo0OJIeM palMOHAIIBHOTO TPUPOAOIIOIB30BAHUS U HKOJIOTHYECKOM 0€30MaCHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (U3MKM Ha YPOBHE CPEIHEr0o OOIero
oOpa3oBaHus SBJSOTCS (hu3nMdeckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIaMEHTAIBHBIX 3aKOHOB U
MIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJIE, TPAHUIIAXTTPUMEHUMOCTH
TEOPUH, IS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU pean3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00Yy4YalomIuXCsl.
Jl;1s1 6a30BOTO YPOBHS Kypca (PU3UKU — ATO UCTIOIB30BaHNE CUCTEMBI (DPOHTATIBLHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX paboOT, KOTOPHIE B IPOTrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIMIA CIMUCOK YUYEHWYECKHX MPAKTUYECKUX PadoT.
Brienenne B yka3zaHHOM TiepeyHe JabOpaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIIAECTCS y4aCTHUKaMU 00pa30BaTeIbHOTO Mpoliecca
UCXOJsl U3 OCOOCHHOCTEW TMUIAHWPOBAHUS U OCHaIeHus kabunera (usuku. [lpu
3TOM O0ECHeYMBaeTCsl OBJAJCHHE OOYYAIOUIMMHCS YMEHHSIMH IPOBOAMTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIHYUH H
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHWE yeseTcst pemeHr o PaCUETHRIX M KaueCTBEHHBIX 3a/1a4.
[Tpu TOM 117151 pacUETHBIX 33729 MPUOPUTETOM SIBIIIOTCS 3aJ1a4U C SBHO 3aJJaHHOM
¢u3nyecKoll MOAEINBIO, MO3BOJISIONINE TPUMEHATh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaKk M UHTErpUpYys 3HaHUS W3
pa3HBIX pa3nesoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISTFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SIBJICHHA W TPOILECCOB B OKPYKAOIICH
KU3HHU, TpeOyrouue BbIOOpa (Pu3MUecKOW MOAENH [JIsi CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapakTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00eCIeYeHHI0 y4eOHOro npoluecca 6a30Bblid ypoBEHb Kypca (GU3UKU
Ha ypOBHE CpeAaHero oOmiero o0pa3oBaHMs JOJKEH H3y4aThbCsl B YCIOBHUSX
NPEIMETHOTO KaOWHeTa (PU3WKM WU B YCIOBHUSX HMHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IWKiIa. B kaOuHeTe (QU3MKH JOIKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHWUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (GopMuUpyeTcs B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTATOYHOCTH H  O0OECIIEYUBACT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4aeMbIX  SBJICHUHA W  TIPOIECCOB, OMIHMPUYCCKUX H
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyIOBaHUE JIs YYEHUYECKUX MPAKTHUYECKUX padboT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaTHYeCKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMHU U3y4deHUs PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS :

e popMupOBaHHE HHTEpeca M CTPEeMJICHUS OOYy4YaIOIUXCS K HAy4YHOMY
U3YYCHHUIO TPHUPOJbI, PAa3BUTUE HMX HHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

 popMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHUS OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

 opmMupoBaHHe yMEHMI OOBIACHSTH SIBIICHUS C UCIIOJIB30BAaHUEM (PH3UIECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIbCTB;

e popMupoBaHHE TpENCTABICHUNH O POMU (PUBUKU IS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHUH.

JlocTmkeHne ITUX TeJell 00ecreunBaeTCsl PENICHUEM CIICTYIOIMNX 3aaad B

MpoIecce u3yueHus Kypca (U3MKU Ha YpPOBHE CPETHETO 00IIIero 00pa3oBaHMUs:



o IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsSX, BKIIOYAs MEXaHHKY, MOJEKYISIpHYIO (UBHUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(PU3UKY;

e popMHpOBaHNE YMEHUN IPUMEHSITh TEOPETUUECKUE 3HAHUS 100 BICHEHUS
(bU3UYECKUX SBJICHUN B IPUPOJC U JJISI IPUHSITHUS IPAKTUUYECKUX PEIICHUN
B IIOBCEHEBHOM KU3HHU,

¢ OCBOCHME CIIOCOOOB PpEIICHUS pa3IMYHBIX 3aJa4 C SBHO 3aJlaHHOU
dbu3ndYeckod MOJENbIO, 3ajlad, MOJAPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue (PU3MUecKoi MoJIeNn, aJICKBaTHOU YCIOBUSAM 3aJ1auu;

e IOHUMaHUE (PUBMUECKUX OCHOB M TPUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay,

e OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W TIPOBEICHUS
bU3UYECKUX HKCIICPUMEHTOB, aHalM3a M HHTEpNpeTanuu WHOOpMaINH,
OTIpeICJICHHsI JOCTOBEPHOCTHU MOJYYSHHOTO PE3YIbTaTa;

e CO3/IaHUE YCIIOBHM MU Pa3BUTUS YMEHUU IMPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATECIHHOCTH.

Ha wu3yuenne ¢usuku (6a30BBII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 yacoB (2 yaca B HEZCITIO).

[Ipennaraemseiii B mporpamMme 1o (QU3MKE TMepeyeHb J1abopaToOpHBIX U
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENIb JellaeT BbIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJaroIUXCHl.



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®uznka u MeTOIbI HAYYHOT 0 O3HAHUS

®usuka — Hayka o mpupoxae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3HUECKUX SBJICHUN W mpoieccoB. HayuHbie rUmoressl.
duznyeckre 3aKOHbI U TEOpUU. ['paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOIEH.

Llemoncmpayuu

AHanoroBele ¥ UU(PPOBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanunyeckoe ABHXeHHE. OTHOCUTEIBHOCTh MEXaHWUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHON TOUKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)keHue nepeMelIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOE nBrKeHHE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U MEPEMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHOe majzeHre. Y CKopeHHe CBOOOHOTO MaACHUS.

KpuposmmHeitnoe nBuxeHue. JBrmkeHrne MaTepraaibHOM TOYKHU MMOOKPYKHOCTH
C MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEUHAs CKOPOCTh.
ITepuon u wacTora ooparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHUE.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPAIOB, LIEITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAINS KHHEMATUUECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuKeHUs Teaa, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpaneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHvie pabomoi

N3yuyeHne HEpaBHOMEPHOrO ABWKEHUSA C LEJbIO ONMPEACICHUS] MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOMIEHUS MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOM KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIeHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCTH  ['aymmies.  Ilepsbii  3axkoH  HprotoHa.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuanbHOU TOUkH. Tpetuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kadeHus ). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHHs U cuiia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUS NPU IBUX)KECHUU TeEJa B KUIAKOCTU UITU Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalleHus. Ilmeuo cumel. Ycnosus
paBHOBECHS TBEPAOTO TeEJIA.

TexHudyeckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: TOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3auMOJEHCTBYIOIINX TET.

Bropoii 3akoH HeroTOHA.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yudenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXKUHE U
pe3uHOBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn @ mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTepHUAIbHBIX TOYEK.
NMnynbC Cuibl M U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckast sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTUM.

[TorennumanbHas SHEprusl. [ToTeHimanbHas SHEprug yIOpyro
nedopMupoBaHHOM NpyKUHBL. [loTeHIIMaNbHAs YHEPT Ul Tea BOJIM3U MOBEPXHOCTU
3eMIu.

[ToreHnuanbHble ¥ HENOTCHIUAIbHBIE  CHJIBIL. CBsi3p  paboTHI
HEMOTEHI[MAJbHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaxTtuBHOE IBMXEHHE.

[Tepexo MOTEeHIMAIPHOM SHEPTUU B KHHETUYECKYIO M 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanne cBs3M pabOTHI CUJIBI C U3BMEHEHHEM MEXaHUYECKON SHEpruu
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOJIMHAMHUKA
Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. uddysus. Xapakrtep IBKCHHUS U
B3aUMOJICMCTBUS YaCTHUI[ BElIeCTBAa. MoOJeNIM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BIACHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojienieil. Macca u
pa3mepsl MoJiekyn. KonmmyectBo BemectBa. [loctossnaas ABoraspo.

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



Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIIOTHas TeMmIlepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOrO JBWXEHHS dacTul rasa. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbI. YpaBHeHue MeHneneeBa—KitaneipoHna.
3akoH [lanbTroHa. M30mponeccsl B UI€AUIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeacTaBI€HUE H30MPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOHWCTBA UM NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME ITUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnpiTbl 0 AP GY3UN KUAKOCTEHN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbITEl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUA UCAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHie pabomuol

Onpenenenue Maccbl BO3/lyxXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHUI
00BEMa KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOIrO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U croco0bl €€ n3mMeHeHus. KomuyecTBo TeminoTel u padota. BHyTpeHHs s
JHEpPrus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAsI TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIUIOTHI ITpU Temionepeaaye.

[lonsitne 006 aamabatHom mporecce. I[lepBwii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHne mepBOro 3akOoHAa TEPMOJMHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepMoamHamuku. HeoOpaTuMoOCTh TpOIIECCOB B TMPHUPOJIE.

TernoBsle MamvHbL. [[pUHIKMIBI AEWCTBUS TENIOBBIX MAILIVH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MaimnHax. KosdduuueHT mnoie3Horo
neicTBus TerioBor MamuHbl. [ukn KapHo m ero koapUIMEHT MOJIE3HOTO
JNEeUCTBUSI. DKOJIOTHYECKHUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yYCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MNPU COBEPIICHUU PaOOThI: BBLIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINSA).

N3meneHne BHYTpEeHHEH HEpruu (TeMIIepaTyphl) Teja MpU TEIionepeaaye.

OnpiT 1O anuabaTHOMY pacHIUPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, n1abopamopHsvie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eewyecmea. Pazoevie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh BO31yxa. HackllieHHbIM map. YaenabHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpuctamisl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aenbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl U3MepeHUs BIaKHOCTH.

HaGmronenne HarpeBaHus U MIIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiekTpoAuHAMHKA
Tema 1. Inekmpocmamuka
OnekTpuzauust Ted. ODJIEKTpudeckuid 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericreue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsil.
Onektpuueckoe nojie. Hanpsok€HHOCTH 3nekTpudeckoro nois. [punimun



CYIIEpHO3ULMU DIIEKTPUYECKUX TOJEHU. JIMHMKM HANPSKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabota cui anextpoctarudeckoro noss. [lorennuan. Paznocts noTeHIMa€os.
[IpoBOHUKM W AUABIEKTPUKH B BJIEKTPOCTATUYECKOM MoJie. Judnexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DNeKTpOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE BJIEKTPONPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA almapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JJIEKTPOMETPA.

B3anmopelicTBrue HA3JIEKTPU30OBAHHBIX TEII.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM ITOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannvwtit Inekmpuueckuit mok. Toxu ¢ paznuunvlx cpedax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa JiJist ygacTka IETH.

DNEKTPUYECKOE CONMPOTHUBJICHUE. YIEJIIBHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMELIAHHOE COEANHEHUE ITPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH J[xoyms—Jlennma. MomrHOCTB
AJIEKTPUYECKOr 0 TOKA.

DNEeKTpOJABWKYIAsl CHUJIAa U BHYTPEHHEE CONMPOTUBIICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) anekTpudeckoi nenu. KopoTkoe 3ambikanue.

DONEKTpOHHAs ~ MPOBOJAMMOCTb  TBEPIBIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMIepaTypbl. CBEpXIpPOBOUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MTPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIuiaBax  dJIEKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3.



DIIEKTpUUYECKUi TOK B Tra3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudyeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAT, MCTOYHUKU TOKA, OdJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN TUOJ, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS [WIMHAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IUIOILAIN TTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmelranHoe CoOeIMHEHHE MPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIEKTpOABIKYIEH cuiabl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpPOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3ydeHne cMeMaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiseTcs ¢
y4E€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIH (PaKT, TUMoTe3a, (u3NyecKas BETWUYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCTIEPUMEHT, MOJISITMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, JTHUHEHas QyHKIHs, mapadoa,
runepOosia, ux TrpaduKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe IBWKEHHE B KUBOW mpupone, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEpPEAaUH, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B 5KUBOM MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, JJEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHsS] B TEXHUKE, MOJMIUUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, naposas TypOuHa, OBITOBON XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBIN IPUHTED, 3JIEKTPOHArPEBATEIbHbIE npuOopHl,
ANEKTPOOCBETUTENbHbIE MPUOOPHI, rajJbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMazHuUmMHaA UHOYKYUA

[ToctosiHHBIE ~ MarHUTH.  B3auMoneicTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHAYKUMH. [IpuHUOMO Cyneprno3unuu
MAarHUTHBIX MMOJieH. JIMHMM MarHuTHOM WMHAYKUMW. KapThHa JMHUNA MarHUTHOMN
UHIYKUIWHU MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe TOJN€ MPOBOAHMKA C TOKOM. KapTuHa JHMHUN HWHAYKUHAU
MAarHUTHOTO MOJs JJIMHHOTO MPSIMOTO TMPOBOJHUMKA W 3aMKHYTOTO KOJBLIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumozencTere MpoBOJHUKOB C
TOKOM.

Cuna Amrmepa, e€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrKeHUE 3apsiKEHHOW YacTHUIIbI
B OJITHOPOJTHOM MarHuTHOM I1oJjie. PaGoTa cuisl Jlopena.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKOUU. [loTOK BEekTOpa MarHUTHOU
MHIYKIUU. DIEKTPOJABIKYIIAA CHIA HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmoiie. DIEKTPOABWKYIIAs Cuila HHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOIHOM MarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CaMOMHAYKLIMH. OIEKTPOJABIKYIIAs  Ccuia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO MOJIsI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOMCTBA M MNPAKTUUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, JJEKTPOMArHUTHI, JSJICKTPOABUIATENb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABIIKYIIEH CUIIBI MHIYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHUTHOTO MOJISL KaTYIIKU C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. Koe6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMacHUmMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
'apmonnyeckue kxonebanusa. [lepuon, vacrtora, amruiutyaa U ¢asza KojaeOaHHil.
[IpyxuHHBI MadATHUK. MaTreMaTHYeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaliienre SHepruu MNPy rapMOHUIECKUX KOJICOaHUSIX.

KonebarenpHbiit koHTYp. CBOOOJHBIC SJEKTPOMAarHWTHBIE KOJieOaHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMU U
ANEKTPOMarHuTHeIMA KoJieOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UCATHHOM KOJIEOATEIHHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHYKICHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CUHYCOMIANBbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA H
HaIpPSKEHUS.

Tpauchopmarop. IIponsBoacTBo, nmepenaya u mMoTpeOICHUE DIEKTPUISCKON
SHEPIruM. DKOJOTHYECKHUE PUCKH MPHU MPOU3BOJCTBE 3JeKTposHepruu. KymbTypa
HCMOJIB30BAHUS 3JIEKTPOIHEPT MU B IOBCEHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MNMPAKTHUYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KoJieOATENbHOM CHUCTEMBI (TMPYXUHHBIA WU
MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOMCTB BRIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNU .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA UM HAIPsKEHUS] OT BPEMEHH) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocienoBaTENbHOM COEIMHEHUHM PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsvie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MaJbIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIENU U3 MOCIEA0BATENBbHO COSTMHEHHBIX
KOHJeHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMacHUNIHbLE B0IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHenusi. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL [lomepeuHble W MPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeIoMIICHUE, Mosipu3aius, nudpakims,
unTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKAa B TEXHMKE WU MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE TONIEPEUHBIX U MTPOJOIBHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHimm u nudpakiinu MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsiz rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOWCTB ~ DJJIEKTPOMArHUTHBIX — BOJIH: OTpaKeHUe,
IpesioMJIeHUe, Noaspu3anus, Judpakuus, HHTepdepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onrtuka. [IpsaMoiMHENWHOE pacnpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexe. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN TTOKa3aTelh
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHblid yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CnoxxHbI coctaB 6enoro ceera. [[Ber.

Coluparoiue 1 pacceuBaroIie JUH3bl. ToHkas irH3a. DOKYCHOEPaCCTOsTHUE
U ONTHYECKasi cuia TOHKON juH3bl. [locTpoeHne n3oOpakeHuit B cOOMpPAIONIUX U
pacceuBarouX JuH3ax. @opmysia TOHKOW JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuus ceta. KorepeHTHblE HCTOYHUKH.
YcnoBus HAOMIOIEHNUS MAKCUMYMOB U MUHUMYMOB B HHTEP(hEPEHIIMOHHOMKAPTHHE
OT JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpU NAJE€HUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
doToamnmapar, NPOEKIMOHHBIN anmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISPOUS.

Jlemoncmpayuu

[IpssMOIMHEWHOE pPacHpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens CBeToBoaa.

HccnenoBanne cBOWCTB M300paKeHUIA B TUH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHmu ceera.

Hab6mronenne nudpaknum cBeTa.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4yenue crexTpa ¢ TOMOIILI0 JUGPAKITHOHHON PEIIETKH.

HaGnronenue nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUM OTHOCUTEIBLHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymarsl
CIIeLIMaJIbHON TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BAKYyM€, IPUHLHUII OTHOCUTEIBHOCTH DHUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIJIEHHE BPEMEHHM U COKpalIECHUE
JUTUHBI.
DHeprus v UMILYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pa3nen 7. KBantoBasi pusnka
Tema 1. Dnemenmol K6aHMOGOU ONMUKU
®ortonsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €r0 YACTOTOW. DHEPTUs
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccneaopanue Gorodrddexra. Onbiter A. I'. CtoneToBa. 3aKOHBI

dotoaddexra. YpaBuenue DitnmreiriHa mist Gorodddekra. «KpacHas rpanuia
doTorddexra.

JlaBnienue ceta. OnbiTel I1. H. JIeGenena.

XHUMHYECKOE eHCTBHE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
¢dboTomaTUMK, COJIHEUHAsI OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHEMTHETO GoTodhPexTa.

Ceetoguon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHI0 o -4acTHIL.
[Inanetapnas Mmogmens aroma. Iloctynatel bopa. M3nydeHune w morionieHue
¢bOoTOHOB TpW mepexojie aToMa C OJHOTO YPOBHSI JHEPrHUHM Ha Jpyroil. Bumbl
cniekTpoB. CHEKTp ypOBHEH 3HEpruu atoma BOAOpPOAa.

BosnnoBbie cBoiicTBa yactul. Bomusl e bpoitis. KoprnyckynsipHO-BOITHOBON
Ty alivi3M.

CnoHTaHHOE 1 BBIHYKJICHHOE U3JTy4YCHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeYaTbIX CIEKTPOB U3IyUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmonenue nuHeiuaToro CrexkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JO0Ka3bIBAIOIIUE CIOXXKHOCTh CTpoeHMs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3depdopa no onpeeneHuio coctaBa paiioakTHBHOTO
u3nydyeHusi.  CpoiictBa  anmbda-,  Oera-, ramMMa-usiydeHus.  BunusiHue
PaIMOaKTUBHOCTH Ha YKUBBIC OPTaHU3MBI.

OtkpeiTHE TIpOoTOHAa M HeWTpoHa. Hykimonnas monens sigpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacmaa. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOTO pacraa.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jlegext macchr siapa.

Anepnsie peakuuu. [leneHrne u cCUHTES A1€p.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. I[IpoOieMbl M MEPCHEKTUBHI
AIEPHON SHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOAeHCTBHsI. ENMHCTBO Pu3ndeckoit KapTHHBI MUpa.

TexHu4eckne ycTpoucTBa U MPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HccnenoBanne TpekoB 4acTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otansl pa3BUTHUS acTpoHOMUH. [IpuKiaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, SpKHe 3BE3NBI, IUIAHETHI, UX BHJINMOC
JIBUKCHUE.

ConHeuHas cucreMa.

Connue. ConHeuHas akTUBHOCTh. Kctounuk sHeprum ConHioa W 3BE3L.
3BE31bI, X OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KlIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJIsl 3BE3]1 TJIABHOM MOCJIEA0BATEIbHOCTH. BHyTpeHHEE cTpoeHuE



3B€31. COBpEeMEHHBIE MPEIACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBmxenue CosHIA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHbBIE OBIPBI B sAApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa006m1a. Paz0eranue rajiakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE U3IIyYeHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iaemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmionenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUM I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIynsl, minaner, Miaeuynoro I1ytu.

O6o0maromniee noBTOpPeHNE

Ponb Qu3ukm U acTpOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax NesTeIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MHUPA, poib (HU3UUECKON TEOpUHU B
(dbopMupoBaHUY MPEACTABICHUHN 0 (PU3NUECKON KapTHHE MUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B  O0OIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce oCyIecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMM MAaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduul U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3myeckas BeIMYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX MPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMHN, MPU3HAKH TOJ00US TPEYrOJHHUKOB,
oTpeseNieHUEe IUIOMAAH MIIOCKUX GUTYp U 00bEMa Tell.

buonozus: >nekrpuyeckre SBICHHUS B JKMBOM HPHUPOAE, KoJeOaTelIbHbIE
JNBH)KEHUS B JKMBOW MPHUPOJIC, ONITUYECKUE SIBJICHUS B )KUBOW MPHUPOJIE, NEHUCTBUE
paanaluy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3MbI 00Pa30BaAHUS KPUCTATUIMYECKON PEIIETKH, CIEKTPaIbHbINA aHATH3.



l'eoepaghusi:  MarHuTHBIE TOJIOCAa 3€MIIM, 3aJIeKU MAarHUTHBIX DY/,
(poToChEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3€MIICTPSICEHU M.

Texnonozcua: JWHUM DIIEKTPONEpPENad, TEHEPATOp NEPEMEHHOrO TOKa,
ANEKTPOJBUTATENb, WHAYKIMOHHASA II€Yb, panap, pPaAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, MPOCKIMOHHBIN ammapaT, BOJOKOHHAsl OITHKA,
coJiHEeYHas OaTapes.






IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) JIOHKHO OOECHEUUTh JOCTHKECHHUE CJICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIEC PE3ybTAThl OCBOCHHS yueOHOro npeamera «Dusnukay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaroluxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEM TMO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OTIBITa W OTBITA JICSATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHON JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUMCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETIOBEUECKUX TyMaHUCTHYECKUX |
JEMOKpPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
o0IIIeCTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

yYMEHUE B3aUMOJEHCTBOBATh C COLMATIbHBIMUA NHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIE€ATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHICKUX YUEHBIX B 007aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMIO M MMPUHUMATH OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCIIE€ B
NEATENbHOCTA YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



5) TpyA0BOTr0 BOCTIMTAHMSA:

MHTEPEC K PA3NIMUHBIM cdepaM Npo]ecCHOHATbHON AESITeNTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 001acCTH
(bU3UKHU HAa TPOTSHKEHUH BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYphl, OCO3HAHHUE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKON HaIlpaBlIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUM 10 (PU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH B IIpoIllecce
U3y4eHus! (GU3MKU OCYIIECTBISATH TIPOESKTHYIO U HCCIIEIOBATEIbCKYIO EATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE T1elCTBUS
ba3oBble Joruyeckue AecTBUA:
CaMOCTOSITETFHO ~ ()OPMYIIHPOBATh W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh NN JIEATEIHHOCTH, 3aJaBaTh MapaMeTphl U KPUTCPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PAcCMAaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIECHUS MPOOJIEMBbI ¢ YYETOM aHalM3a UMEIOIIUXCS
MaTepHATbHBIX K HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OTICHUBATh PUCKHU TIOCIIEJICTBUN e TeIbHOCTH,
KOOPJIMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIIUICHHUE MIPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBarejibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMUA TOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TOUCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP)KAaHUS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH 10 TMOJXYYCHHIO HOBOTO 3HAHUsS, €ro
MHTEpIpETalid, MPEoOpPa3OBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX y4EOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH TIPUUMHHO-CJIICACTBEHHBIC CBS3W W aKTyaJH3upoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI IJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEIICHHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYJIMPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAaHUS 1O (HU3MKE B TPAKTHYECKYI O00JIACTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOIMYCKAIOLME aJIbTEPHATUBHBIE PEIICHNUS.

Pab6ora ¢ nnpopmanmeii:

BJIAJIETh HABBIKAMM IOJIyUYEHUS MHPOpMALUU (PU3NYECKOrO COJIEPIKAaHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIATH IOMCK, AaHAJIU3,
CUCTEMAaTU3allMI0 U UHTEpPIpeTalni0 MH(OpPMAlMU pa3INYHbIX BUAOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CPENCTBA  HMH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ cOOII0ACHNEM TPeOOBaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpKaHUS B PasNUYHBIX (opmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:
OCYULIECTBIIATH OOIIEHNE HA YPOKaX (U3UKHU U BO BHE-YPOUHOU €SI TEILHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON U WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHUCTBUNA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJICKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh PE3YJIbTAaThl
COBMECTHOU pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KAKJOI0 YYaCTHHKA KOMaH/Abl B OOIIMiA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEU C TO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAUYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B Pa3IUYHbIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOPAXKEHHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JAaCTH
GU3UKM W aCTPOHOMHH, BBIABIATH MPOOJEMBbI, CTaBUTh M (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/1ay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl ¢ YYETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTCHHM;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIUWINA B 00JacTH
(U3HUKH, TOCTOSTHHO MOBHIIATH CBOWM 00pa30BATENbHBIN U KYyJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHATbHBIH HHTENJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBHI B JCSITEIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedIeKCMH  KaK  OCO3HAHHS
COBEpIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB H
OCHOBaAHUI;



MCITOJIB30BaTh MPUEMBI pedIIEKCHH JIsi OIEHKHA CHUTYAIlH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU W CBOCBPEMEHHO NMPHHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apPryMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIbTaToB
NEeSATEHHOCTH;

NPUHUMATH ce0s, MOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPryMEHTBHI JPYTrUX TPH aHaJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIIMOKH.

B niporiecce 1ocTH)EHUS TIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS TIPOTPAMMBI 110
buzuke N ypoBHS cpeaHero oOmiero o0pa3oBaHUS Yy  OOydYaroOUIUXcCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, MIPEIMOIaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh IIOHUMATh CBOE SMOITMOHAIILHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJTUPOBAaHMs, BKIIOUYAIOIIET0 CaMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHHUIHUATUBHOCTb, YMEHHE IEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MTOHMMATh SMOIMOHAIBHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATH OTHOIICHUS
C IPYTUMU JIOJbMU, 3800 TUTHCS, POSIBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POIb U MeCTO (U3NKH B (OopMUpPOBaAHUU
COBPEMEHHOM HAy4YHOW KApPTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKON JIETEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS HW3YYCHHBIX (PU3UUYECKUX MOJEIICH:
MartepualibHasi TOUKa, HHEpIHUaIbHasl cUCTeMa OTCUETa, aOCOIOTHO TBEPIOE TETIO,
WJICATBHBIN ra3, MOJIECIIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NYECKUX 3a]1a4;



pacro3HaBaTh (QpuU3HUECKUE SIBICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJIUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJ, NBHXKCHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
Ten, 1updy3us, OpPOYHOBCKOE JABM)KEHHE, CTPOCHHE >KMIKOCTEHH TBEPABIX TEll,
U3MeHeHre 00bEMa Tea NMpU HarpeBaHuM (OXJIaXIEHHUU), TEIUIOBOE paBHOBECHE,
WcrnapeHue, KOHJECHCAlMs, IUIABJICHUE, KPUCTAUIM3alUs, KUIICHHE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY NapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCAX, IJIEKTpU3aLUs Te,
B3aMMOJIECTBUE 3aPA/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTOJB3Yys (HU3UUYECKUE BEITHMUHMHBI:
KOOpJIMHATA, MYyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIa,
UMITYJIbC TeJa, KHHETHYECKasi PHEPTUsl, MOTCHIMAJIbHAs SHEPrusi, MEXaHU4ecKas
paboTa, MeXaHWYecKass MOINHOCTh, NPU ONHCAaHWUW TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCTOJB3YeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JIPYTUMH
BEJTMYMHAMH,

ONHUCHIBATh H3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TEJI M TEIJIOBBIE SIBJIICHMS,
UCTIONB3Yya (U3MYECKHEe BENWYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrUsi XaOTHUYECKOTO JABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSIsI HHEprus, paboTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENs; MpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJIB3YEMBbIX BEJIUYUH, WX
o0O3HAaueHUsT W EIAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3MUECKYIO0 BEIMUUHY C JPYTHUMH BEIMYHMHAM;

OMUCHIBATh U3YYEHHBIE JIEKTPUUECKUE CBOWCTBA BEILIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHE BEIMYMHBI: DJIEKTPUUYCCKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIsS, TOTEHIMA, Pa3HOCTh MMOTEHIINAJIOB;
Py ONHUCAHWM TPABUIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3YyEMBbIX
BENTMYMH, WX OOO3HAUCHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYI0 BEJIMYHHY C IPYTUMHU BEIIMYUHAMU;

aHANMM3UPOBATh (PU3UUECKHUE MPOIECCHI U SBICHUS, WCIIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIMUIBIL: 3aKOH BceMupHoro tsarotenus, I, I u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKONW DHHEPruM, 3aKOH COXpPaHEHUS HWMIYJIbCa,
MPUHIHUI CYNEPNO3ULUNA CWJI, NPUHIUII PABHONPABUS HHEPIUMATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MATEeMATHYECKOE BBHIPAKCHHE W YCIOBHS (TPAHUIIBL,
00JIacTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIIMH, TPHOOPOB U TEXHUIECKUX
YCTPOKUCTB; pa3invaTh YCIOBHs MX O€30IMACHOTO MCITOJIb30BAaHUS B MTOBCEIHEBHOMN
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAaHUIO (DU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPCHUM, IMPU ITOM
dbopmynupoBaTh pobiieMy/3aady U TUIOTE3y YIEOHOTO IKCIIEPUMEHTa, COOUPATh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, TIPOBOJIUTH ONBIT U ()OPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CHOCOO M3MEPEHUS W WCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEN N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPCHHH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHPOBATH PE3yIbTAThI MMOJYYCHHOM 3aBUCUMOCTH (PH3NICCKUX BEIIMUMH B BUJIEC
TaOJINII ¥ TPaUKOB, JACNIaTh BEIBOBI 11O pE3y/IbTaTaM UCCIICIOBAHNS;

coOmro1aTh npaBuiia 0€30MacHOrO Tpyda MPHU MPOBEACHUN HCCIEAOBAHHUN B
pamMKax y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENBHOCTU C MCIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTO
000py10BaHMS;

pemiatb pacy€THbIe 3a7ayd C SBHO 3aJaHHOM (DU3MYECKOM MOIENbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIKM3a YCJIOBUSA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (POPMYJIBI,
HEoOXOMUMBIe sl €€ pelleHus, MPOBOJAUTh PACUEThl U OLEHUWBATH PEATBHOCTH
MOJIYY€HHOT'0 3HaUYC€HUS (PU3NYECKON BEITUYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JOTUYECKU HEIIPOTHBOPEUUBYIO
IIEMOYKY PACCYXIACHUI C ONMOpOoW Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIIU
Y TIpeJICTaBlIeHNs Y4eOHOW W HAYyYHO-TIOMYJISIPHON WH(GOPMAIINH, MOTy4YeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJIyIaeMyr0 HH(POPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIaAa POCCUUCKHUX U 3aPYOCKHBIX YIEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBSCHEHHWE IPOIIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;
MCITOJI30BATh TCOPETHUECKIE 3HAHUS IO (PU3HUKE B IOBCETHEBHOMN JKU3HU JIIS

obOecrieueHus: 0€30MACHOCTH MpPU OOpalIeHUU ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TpYyNIle C BHINOJHEHWEM pPa3UYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJTAHUPOBATH NIEATEIBHOCTh B HECTAHJAAPTHBIX CHUTYAIUAX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYIIIEI B PEIICHUE paCCMaTPUBAEMO TIPOOJICMEI.

K koniy o6yuenus B 11 kiacce nmpeameTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPaX POJdb M MECTO (U3MKU B (POpMUpOBaAHUU
COBPEMCHHOW HAy4YHOW KapTUHBI MHpAa, B PAa3BUTUHM COBPEMCHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYCCKON JCATCIBHOCTU JIOACH, IEIIOCTHOCTh M CIUHCTBO
(du3HUecKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3UYCCKUX MOJCIICH:
TOUYCYHBIA AJICKTPUYCCKHUI 3apsiI, JIyd CBETa, TOYCUHBI UCTOYHHMK CBETA, SACpHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJCNIb aTOMHOTO sipa NPH PEIICHUH (HU3UICCKUX
3azay;

pacrno3HaBaTh (pU3NYECKUEC SBJICHHS (IIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DM3HKU: DIIEKTPUUYECKas MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJICUCTBHE
MarHuTOB, DOJEKTPOMArHUTHAs WHAYKIMUS, JEHCTBME MArHUTHOTO TIOJSI Ha
POBOAHUK C TOKOM M JBWXKYIIUHUCS 3apsill, AJIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE pACIPOCTPAHEHHE CBETa, OTPAKEHHE, IPEIOMIICHUE,
uHTepdepennus, audpakuus W TONApU3alMs CBETa, JHUCIEpPCUs  CBETa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE MaBlieHNE, BOZHUKHOBEHHE
JUHENYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BeIIECTBA (DIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0  TPOBOJUMOCTh  PA3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBIICHUS (TIPOLIECCHI), HCIONB3Ysl (PU3NYECKHE BEITUYMHBI:
AIEKTPUUECKUIN 3apsjl, CHJIa TOKa, AJIEKTPUUECKOE HAMNPSIKEHUE, DIIEKTPUYECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYINAs CHiia, paboTa TOKa,
WHIYKIUST MAarHATHOTO TOJs, cuia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTD
KaTYIIK{, DHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO TIOJEH, MEepUoI W YacToTa
KojeOaHnii B KoseOaTeTbHOM KOHTYpE, 3apsAl M Cuila TOKa B MpoOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoyieOaHWM, (OKYCHOE pACCTOSHUE W
ONTHUYECKAs] CHWJA JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATHh (DU3MUECKUIA
CMBICIT HCIIONB3YEMBbIX BEIIMYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYO BETUYNHY C IPYTUMH BeTUINHAMU;



ONKCHIBATh H3yYEHHbIE KBAHTOBBIE SBJIEHUS U IMPOLECCHI, HCHOIb3Ys
(u3nueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUUYUHBI;

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaJlIeIbHOTO
COEJIMHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—JIeHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOT0 PAacpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAHEHMsI DHEPrUH, 3aKOH COXPAHEHHUS HMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsija, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO PACIMajia, MPU 3TOM Pa3inudarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABJIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIKMCHIBATh H300paKE€HHE, CO3[]aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJHATh DKCHEPUMEHTHI MO HCCICAOBAHMIO (PU3WYECKUX SBJICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh podiieMy/3aaady U THIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpAaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pYAOBaHUS, TPOBOAUTH ONBIT U (HOPMYTUPOBATH
BBIBOJIBL,

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHUWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CHOCOO M3MEpPEHUsS W HWCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BETUYNH C HCIIOIH30BAHUEM TIPSIMBIX
M3MEpPEHUIi: TPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAaOIUI] UM TpaduKOB,
JienaTh BBIBOJIbI MO PE3YJIbTaTaM HCCIIEeI0BaHUs;

co0roaTh npaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
JESITENHbHOCTH C HCIIONBb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1abOpPaTOpHOTO
000pyI0BaHUS;

pemiaTth pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOIb3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aauu



BbIOMpATh (DPU3UUECKYI0 MOJIEIb, BBIIEIATh (PU3UUECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble Il €€ pEellIeHUs, NPOBOAUTHh PACUETHl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOT'0 3HAUEeHUsI (PU3NYECKON BEJTMUMHBI,

pelaTh Ka4YeCTBEHHBIE 33/1a4i: BHICTPAUBATH JOTHYECKU HEMPOTHUBOPEUMBYIO
LEMOYKY pacCyX ICHUIl ¢ ONOpold Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHbIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIIU
U TpeJICTaBICHUsl y4eOHOM U HAYyYHO-TIONYJAPHON MHGOpPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyr0 HH(POPMAILIHIO;

OOBSACHATh TMPUHUUIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX O€30MaCHOI0 MCIOJIb30BAHUS B IMOBCEIHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMSI 110 (PU3KKE B TOBCEAHEBHOM >KU3HU IS
obecnieyeHus: O€30MACHOCTH IpH OOpallleHUMH ¢ NpubopaMu M TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHMsI 3[JOPOBbSI U COOJIOJIEHUS] HOPM 3KOJIOTMUYECKOTO
IIOBEJICHUS B OKpPYKAIOILIEH cpele;

paboTarh B TIpyHIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJeH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO pacHpeleniaTh O0O0SI3aHHOCTH U
IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBaTHO OLIEHUBATb
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB T'PYIIIbI B PEIIEHNE pacCMaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBO 4acoB J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m KonTpoJbHble IIpakTH4eckue
NMporpamMMbI Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METO/blI HAYYHOI'O ITO3HAHUSA
Bbubnuoreka [IOK
11 o 2
M3UKa U METOJIBl HAYYHOT O TO3HAHUS httos://m.eds00.ru/ 741072
Utoro no pazneny 2
Paznen 2. MEXAHUKA
Bbubmuoreka [IOK
2.1 K 5
rHenata https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
Bubaunoreka [JOK
2.3 3 6 1 1
AKOHPL COXPAHCHIL B MEXAHIKe https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bub6mmorexa [JOK
' TeopUM https://m.edso00.ru/7f41bf72
3.2 OCHOBBI TEpMOAVMHAMUKU 10 1 bubmaorera OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTRA. 5 bu6nunorexa [JOK

da3oBbIC nepexoabl

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



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

Hroro no pazgeny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DneKTpocTaTuKa 10 Bubanorexa [OK
' HERIP https://m.eds00.ru/7f41bf72
4.2 ITocTrosiHHBIN neKTpudeckuil ToK. TOoku B 12 bubnauorexa [IOK
' pa3IMUHBIX cpefax https://m.edso0.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68



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

11 KJIIACC

KoaudecTBO 4acoB JJIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Nen/mn Koutpoasusie | TpakTtuueckue
NPorpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMUKA
11 MaruutHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubnuorexa [{OK
' UHIYKLHS https://m.eds00.ru/7f41c97¢c
Utoro no pazneny 11
Pasznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKue M 3JIEKTPOMarHUTHbBIE 9 1 bubnuorexa [{OK
' KoJe6anus https://m.eds00.ru/7f41c97c¢
59 MexaHU4eCcKrEe W DIEKTPOMarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.eds00.ru/7f41c97c¢
23 OnTiKa 10 3 Bbubmuoreka [IOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Pazgen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI cCIELHAIBHOM TEOpUU 4 1 bub6mmorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTbI KBAaHTOBOM ONTUKU 6 bubmmorexa HOK

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

4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
4.3 A 5
TOMHOE SJIpO https://m.edsoo.ru/7f41c97c
Uroro o pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJeMeHThl aCTPOHOMHUH U acTpOpU3NKU 7 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

6.1 O6o0miaroniee MOBTOpEHNE 4 Et?fsﬂllj rfﬁf(;(si)(l)l. rOu/I;f4lc97c
Wroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
JIeKTPOHHBbIEe HH(PPOBLIE
Ne KoauuecTBo o0pa3oBaTeibHbIE PeCypPChI
Tema ypoka P pecyp
n/n 4acoB
dusuka — Hayka o npupoae.Hayunble MeTOAbI ITO3HAHUS
. e z ap pode.tiay A . Bu6nuorexa [JOK
KPYXK ro MU
Py B p https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusnku B HopMupOBaHUN COBPEMEHHOWHAYYHOU
) KapTUHBI MUpAa, B 1 bubnuorexa [{OK
MPaKTUYECKOH NeATEeIbHOCTH JII0AeH https://m.edsoo.ru/ff0c33e6
Mexanudeckoe aBukeHrne. OTHOCUTEIILHOCTh MEXaHUUECKOTI O
3 newkeHus. [lepemerienre, CKOpOCTh, 1 Bubmuoreka HOK
YCKOpEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMeEpHOE TIpsIMONTMHEHHOE IBUKEHUE 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NIPAMONIMHENHOE ABUKEHNE 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢
5 CBoOomHoe maieHne. Y CKOpeHHEeCBOOOIHOT O aieHUs 1 bubauorexa [JOK
https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe ABMKeHUE. [[BUKEHHE MaTepUATbHOW TOUYKH IO
7 OKDVIKHOCTIH 1 bubauorexa [JOK
Py https://m.edsoo.ru/ff0c3ada
8 IIpuniun otHOcUTENBHOCTH [ anuines. 1 bubnmoreka IIOK



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

Hueprmansubie cuctemsl otcueTa. [lepBriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoi 3akoH

bubnuoreka IIOK

9 HrroToHa a1 MmaTepralbHONH TOYKH
s P https://m.edsoo.ru/ffOc3be8
10 Tperuit 3akoH HproTOHA AnssMaTepUuaIbHBIX TOYEK bubnunorexa [{OK
https://m.edsoo.ru/ffOc3be8
3akoH BcemMupHoro tsaroreHusi. Cunatsskectu. [lepBas kocMuyeckas
11 CKODOC Bubnuoreka IIOK
K Th
p https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bectena bub6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8
Cuna tpenns. Koadpdumuent tpenms. Cuna CONPOTHBIICHHUS IIPH
13 P P P P P Bubmuoreka HOK
BYKEHUH Tejla B KUIKOCTH HJIH Ta3e
A A https://m.edsoo.ru/ff0c3f76
[ToctymarenpHOE M BpamaTelbHOE ABMKCHHE a0COIOTHO TBEPIOTO
14 tena. MomeHT cuithbl. [1nedo cuirel. Y ciioBus bub6mmorexa [JOK
paBHOBeCHs TBEPAOTO TeIa https://m.edsoo.ru/ff0c41a6
Nmnynbc MaTepuanbHON TOYKHU, CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
15 Nmnynse cuinbl. 3aK0H COXpaHEHUs bu6nunorexa [JOK
UMITyJibca. PeakTUBHOE ABUIKCHHE https://m.edsoo.ru/ff0c43d6
PaboTa 1 MOLIHOCTH CHIIBL.
16 Kunerndeckas sHeprusi MmaTepuanbHONTOYKH. Teopema 00 M3MEHEHUH bu6nunorexa [JOK
KMHETUYECKOH IHEPTUU https://m.edsoo.ru/ff0c4502
17 IToTenunanbHas SHEPTHS. bubnmoreka IIOK



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
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[TorenuunanbHast sHEprus ynpyroaepopMiUpOBaHHON MPYKUHBI.
[ToTennuanbHas sHEprus Teaa BOIU3u
MIOBEPXHOCTH 3€MIIU

https://m.edsoo.ru/ff0c461a

HOTCHHI/IaJIBHBIC N HCIMIOTCHL M AJIbHBICCUJIBI. CBsI3b pa6OTI)I
HCIMMOTCHIMAJIbHBIX CHUJI C H3MEHCHHEMMEXaHHUCCKOU OHEPIruun

CHUCTEMBI TeJ1.3aKOH COXPaHEHUs MEeXaHUYECKON

Bubnuoreka IIOK

18
SHEPTUHU https://m.edsoo.ru/ff0c478c
JlabopatopHas paboTa
«MccnenoBanue cBsI3M pabOTHI CHITBI CH3MEHEHHEM MEXaHUIEeCKON
19 SHEPruM TeJla Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO KTYTa»
KonTponbpnas pabora mo Teme
20 K 1 3 bub6mmorexa [JOK
«Kunemarunka. /lunamrka. 3aKOHBICOXPAHEHUSI B MEXAHHUKE»
P https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-
. Bbubmuoreka HOK
21 KHMHETHYeCKoi Teopuu. bpoynockoeasmxkenue. nddysusa
https://m.edsoo.ru/ff0c4dc2
XapakTep ABMIKEHUS U B3aMMOJCHCTBHS YaCTHI] BEIECTBA.
99 Mopenu cTpoeHUs ra30B, KUAKOCTEH
U TBEPABIX TEI
23 Macca monekyn. KonnuectBo BemectBa. [loctossHHas
ABoranpo
24 TemoBoe paBHoBecue. Temneparypa



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

u e€ uzmepenue. llkana remneparypllenbcus

Wneaneneiii ra3 8 MKT. OcnoBHOeypaBHeHne MKT

bubnuoreka IIOK

25
https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TeMnepaTypa Kak MepacpeiHeil KHHEeTHUeCKOon
26 SHEPTUH JBUKEHUS MOJIEKYJ. YpaBHEHUE bu6muorexa [JOK
MenneneeBa-Knamneiipona https://m.edsoo.ru/ff0c511e
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
JlabopatopHas paboTa
28 «HMccmenoBanne 3aBUCUMOCTH MEXKIY
rapaMeTpaMu COCTOSHHUSAPa3pEKEHHOTO Ta3ay
29 W3omporeccs B ueanbHOM ra3e u uxrpaduueckoe bub6mmorexa [JOK
MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3HEprus TePMOANHAMUYECKON CHCTEMBI U CIIOCOOBI
e¢ m3menenus. KonndecTBorennoTsl u pabora. BHyTpeHHAs
30 SHEPrusi OJIHOATOMHOI'0 HJICAIbHOTO bubnuorexa [{OK
rasa https://m.edso0.ru/ff0c5952
31 B bubmmoreka IIOK
UJIbI TEeTIONEpeaun
pel https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
39 K Aiia6 . bubmmoreka IIOK
OJINYECTBO TEIJIOTHI MPHU Terionepeaaye. AaquadbaTHelii mporecce
P P P https://m.edsoo.ru/ff0c5c36
33 [lepBblii 3aKOH TEPMOJMHAMUKHN ¥ ETONPUMEHEHUE K bu6nnorexa [JOK

n3omnpoueccam

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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HeoOpartumocts mpoueccoB Brnpupoze. Bropoii 3akon

bubnuoreka [IOK

4

3 TEPMOAMHAMIIN https://m.eds00.ru/ff0c6230

35 [Mpunuun nevicteus u K11/ rennoBoiiMamnHbl bubnuoreka [IOK

https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KII/|

37 DKOIOru4ecKue MmpoodIeMbITEIII0IHEPTeTHKU

38 O6o6marommii ypox «MonexymsipHaspuzuka. OCHOBBI bub6mmorexa [JOK
TEPMOTUHAMUKHI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MonexymnsipHast pusznka. OCHOBBITEPMOAMHAMHUKH Bubmrorexa LIOK

yiAp ' pMOZA https://m.edsoo.ru/ff0c6a50
40 [TapoobpaszoBanue u koHaeHcanus. Mcnapenue u Kkumnenne bub6mmorexa [JOK
https://m.edsoo.ru/ff0c63b6
AOGcComoTHasE U OTHOCUTEIbHAS
41 BJIQKHOCTH BO3ayxa. Hackimennsliina broamorexa [JOK
yEd- P https://m.edsoo.ru/ffoc64d8
Tépnoe teno. Kpucrannuyeckue namoppusbie Tena.

42 AHU30TPONUS CBOMCTB KPUCTAILIOB. JKujakue bu6nunorexa [JOK
kpuctauibl. CoOBpeMeHHBIC MaTepHaIIbI https://m.edsoo.ru/ff0c65f0
[InaBneHune M KpUCTAJUIU3AIUS.

43 VYaenbHas Teniora miaieHus.CyonuManus butanorexa LOK

A it 1 https://m.edsoo.ru/ff0c6708

44 VYpaBHeHuUE TEmI0BOro 6ajgaHca Brbanoreka HOK

https://m.edsoo.ru/ff0c6820
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DneKTpu3anus Tel. DIIeKTpuuecKui3apsaa. J[Ba Bujga seKTpuuecKux

45 bubauorexa [JOK
3apAnos https://m.edsoo.ru/ffOcébcc
[IpoBOaHUKY, TUATIEKTPUKH U NOIYIIPOBOJHUKU. 3aKOH COXPAaHEHUS

46 AIIEKTPUYECKOTO 3apsijia Bubmorexa HOK

p pAA https://m.edsoo.ru/ffOcébcc
Bsaumogeiicteue 3apsaoB. 3aKOH
47 Kynona. Todeunsrit dJIeKTpHaecKuiizaps bubmmorexa [IOK
Y ) P e https://m.edsoo.ru/ffOc6ces
HanpsyxéaHoCTs 351eKTprueckoronois. IIpuanun cynepno3unuu

48 3NeKTpuUeckux noiueit. Jlunuu bub6mmorexa [JOK
HanpsHKEHHOCTH https://m.edsoo.ru/ffOc6df2
PaGora cuit anekrpocraTideckoromnois. [lorenmuan. Pasnocts

49 O TCHIATO bubanoreka [JOK
MMOTCHITNAIOB

t https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY U AUBTEKTPUKHU BIJIEKTPOCTATUUECKOM TOJIE.
50 JusaekTpudeckas MPOHUIIAEMOCTD bubmmorexa [IOK
P potH https://m.edsoo.ru/ff0c7018
Bbubmuoreka HOK
51 OnektpoéMkocTh. KoHaeHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apssKeHHOTOKOHICHCAaTOpa bubmmorexa HOK
A pa. JHEP P A P https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3MepeHneseKTpoEMKOCTH KOHAeHcaTopa"
54 [TpuHIMn AEWCTBUS U TPUMEHEHHEKOHIEHCATOPOB,

KOIIUPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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anmaparta, CTpyHHOro nmpuHTepa. DJIeKTpocTaTuYecKas 3alluTa.
3azemiieHue AJIEKTPOIPHOOpPOB

55

DJIeKTPUYECKUM TOK, YCIOBUA €ro cyliecTBoBaHUs. [locTosHHBII

Tok.Cuita Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma s
y4JacTKa e

56

[TocnenoBarenbHOE, TApALIETBHOE, CMEIIIAHHOE COSTNHEHNE
npoBOIHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOr0 COeTMHEHUSIPE3HCTOPOBY

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTra 1 MOIITHOCTH AJEKTPUIECKOTOTOKA. 3aKoH J[>Koyis-
Jlenna

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

58

3akon OMa JuIst TOJTHOM (3aMKHYTOMW ) 2JIEKTPUYECKOU TISTTH.
Kopotkoe 3ambikanue. JlabopaTopras pabora

«M3mepenune DJIC uCTOUHMKA TOKA U

€ro BHYTPEHHETO COIPOTHBIICHHSD)

Bubmuoreka HOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpoHHasl MPOBOAUMOCTH TBEPIBIXMETAINIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUS] METAJIJIOB OT
temnepaTypsl. CBepXIpOBOAUMOCTh

60

DneKTpu4YecKuil ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB

61

[TonynpoBogHuku, ux coOCTBEHHAs U
npuMecHas npoBogumMocTb. CBoiicTBa p—N-niepexoaa.
[TonynpoBogHUKOBBIE

bubnmoreka IIOK
https://m.edsoo.ru/ff0c84ae



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

npuOOpHI

DJIEKTPUYECKUM TOK B PaCTBOpax UpaciiaBax 3J€KTPOJIUTOB.

62 DJIEKTPOIUTUYECKAs AUCCOLUALIMSL. 1 bu6muorexa [JOK
DneKTponu3 https://m.edsoo.ru/ff0c82ba
DJIeKTpUYECKUM TOK B razax.

63 CaMocTosTeNnbHbIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [linazma 1 bu6mmorexa [JOK

https://m.edsoo.ru/ffOc84ae
DnexkTpudeckue NpuOopsl U YCTPOHCTBA U X MPAKTUIECKOE

64 npumeHeHue. [IpaBuina TexHUKH 1 bubnunorexa [{OK
Oe3omacHOCTH https://m.edsoo.ru/ffOc86fc

65 O6o06maromuii ypox 1 bub6mmorexa [JOK
«DNEKTPOITMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbsnas pabora mo Teme

66 «Qnekrpocratrka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUN TOK. TOKH Bpa3IUUHBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a

67 PesepBubrif ypok. KonTponbnas pabora mo teme 1 bu6mmoreka [JOK
"DnexTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6ob0marommii ypokmo Temam 10 kimacca 1 bubauorexa [JOK

https://m.edsoo.ru/ffOc8f6c

OBILEE KOJIMYECTBO YACOB IIOITPOI'PAMME

68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIIACC

KoandecTBo [JjIeKTpOHHBbIEe HU(PPOBbIE
Ne 4acoB o0pa3oBaTesibHbIE PecypChl
- Tema ypoka
n/n yp
[TocTosiHHBIE MarHUTHL U UX B3auMojelcTBUE. MarHuTHOE MoJIe.
Bekxrop maruutHON nHAyKuu. JInaun 1 bubnunorexa [{OK
MarHUTHON HHYKIMH https://m.edsoo.ru/ff0c9778
MaruuTtHoe nosie npoBogHUKa cTokoM. OnbIT Dpcrena.
B3anmopeiicTBue mMpoBOJHUKOB C 1 bu6mmorexa [JOK
TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTtopHas pabora «/3yueHre MarHUTHOTO MOJISl KaTYIIKU C 1 bub6mmorexa [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JeiicTBre MarHuTHOTO MOJISI HA TPOBOJHUK € TOKOM. Cuita
Awmmepa.Jlaboparopnas pabora
«ccnenoBanne OEMCTBUS MOCTOSSHHOTO MarHWTa Ha paMKYy C 1 bu6mmoreka [JOK
TOKOM» https://m.edsoo.ru/ff0c9ac0
JleificTBMEe MarHUTHOTO MOJISI HA JBIDKYLIYIOCS 3apsHKCHHYIO
gactuny.Cuina Jlopenna. Pabora cuiibt 1 bu6nnorexa [JOK
Jlopenma https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas MHAYKIUS. [[OTOKBEKTOpa MarHUTHOM 1

naayknuu. IJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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UHAYKIUU. 3aKOH AJEKTPOMarHUTHOMMHAYKIIUU Dapajes

JlaGopatopHas pabota

bubnuoreka [IOK

7 «Hccnenosanue sIBjI€HUSA
N https://m.edsoo.ru/ff0cal50
QJICKTPOMAruuTHOU WMHIAYKIHUN»
NunyktuBHOCTS. SIBnenne camonnaykuuu. IC caMOMHIYKIIMH.

3 OHeprust MarHUTHOI O MOJIS KATYLIKH C bubnunorexa [{OK
TOKOM. DJIEKTPOMAarHUTHOE IOJje https://m.edsoo.ru/ff0ca600
Texanueckue YCTpOﬁCTBa 1 UX IMPUMEHCHUEC: TIOCTOAHHBIC MAariuThI,
3JIEKTPOMArHUTBI, JJICKTPOIBUTATE b, YCKOPUTEIH dJIEMEHTAPHBIX

9 YaCTHIIL,

HHAYKOUOHHAA €Yb

10 O6o0maromuii ypok «MaruutHoe mosue. DIeKTpoMarHuTHas bub6mmorexa [JOK
WHTYKITHASDY https://m.edsoo.ru/ffOcab82
KonTponbpnas pabora mo Teme

Bbubmuoreka HOK
11 «MarnuTtHOE nose.
https://m.edsoo.ru/ff0cad58
DJEeKTpOMarHuTHasE MHIYKIHS
CBoOoHBIC MeXaHUYeCcKHue Kojebanus. ['apMmoHnUuecKkue
kosieOaHus. YpaBHEHNE TapMOHUYECKIX KOJICOaHHIA.
12 m bubmmoreka IIOK
eBpallleHUue YHEPTUU
PeEp P https://m.edsoo.ru/ffOcaf06
JlabopaTopHas pabora
13 «MccnenoBanue 3aBUCUMOCTH

nepuoaa MajblX KoJeOanui Irpy3a HAHUTHU OT JJIMHBI HUTH U
MacCcChbI I'py3a»



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

Kone6atenpubiii kKoHTYp. CBOOOIHBIEIIEKTPOMArHUTHBIC
KoJie0aHMs B UJICATbHOM KOJIeOaTeTbHOM KOHTYpE. AHAJIOTUSI MEXKIY

14 bu6munorexa [JOK
MEXaHNYCCKUMU U
https://m.edsoo.ru/ff0cb820
QJICKTPOMAariuTHbBIMH KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUHU B UJ€aIbHOM
Bubnuoreka IIOK
15 KoNebaTeIbHOM KOHTYpe
https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxammuxkoiaeOaHusX. BeiHyXaeHHbBIE
MexaHndeckue konebanus. Pesonanc.
16 B 5 bub6mmorexa [JOK
bIH JCHHBIC DJICKTPOMArHUTHBICKOJICOAHU A
v P https://m.edsoo.ru/ff0cbb86
[Tepemennsiii Tok. CHHYCOHJATbHBINTIEPEMEHHBIN TOK. M OIITHOCTH
MIEPEMEHHOT0 TOKA. AMIITUTY/IHOE U JICHCTBYIOIIEE 3HAYCHUE CHIIBI
17 ToKA 11 bubnauorexa [{OK
https://m.edsoo.ru/ff0cbd34
HaIpsKEHUS
Tpauchopmatop. [IponsBoncTBo,nepeaava u moTpedIeHe

18 ANIEKTPUYECKON YHEPTUHU
VYCTpOWCTBO U MPAKTHYECKOE MPUMEHEHUE DIIEKTPUIECKOT 0 3BOHKA,

19 reLeparopa nepeMeHHOoro Toka, bu6nnorexa [JOK
JIMHUH dJIeKTporiepenay https://m.edsoo.ru/ff0cc324
DKOJIOTHYECKUE PUCKH ITPU

20 MIPOU3BOCTBE INEKTPOo3HEeprun. KynbTypa ncnosib30Banus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3JIEKTPOIHEPTUH B MOBCETHEBHOM XKU3HU

MexaHu4ecKue BOJIHBI, YCIOBUS pacnpocTtpaHeHus. [lepuoa.
CkopocTbpacnpocTpaHEeHUs U AJIMHA BOJIHBI.

bubnuoreka [IOK

21
Ilonepeunsle U MPOIOIbHBIE BOIHBI https://m.edsoo.ru/ff0cca54
29 3Byk. CkopocTh 3ByKa. [ poMkocTh3BYKa. BeicoTa ToHa. TemMOp bu6mmorexa [JOK
3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UXCBOMCTBA U CKOpOCTh. [lkana
93 S TEKTPOMA o Bubnuoreka IIOK
JIEKTPOMATrHUTHBIX BOJH
P https://m.edsoo.ru/ffOccfe0
[IpuHIUTIBEI pauOCBAI3H U
24 TeneBuaeHus1. Pa3Butue cpencteeBssu. Pannonokanus
25 Kontponbnas pabora «KoneGanust nBOTHBI» bub6mmorexa [JOK
https://m.edsoo.ru/ffOcc6f8
[IpssmonrHETHOE pacIpOCTpaHEHUECBETA B OMHOPOJAHON Cpelie.
26 TodeuHplll HICTOYHUK cBeTa. JIyu bu6mmoreka [JOK
cBeTa https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHus ceta. [loctpoeHue n3o0paxxeHUH B MIOCKOM bubanorexa [OK
P ' P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue ceeta. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi
yroJi NOJHOT0 BHYTPEHHETO bu6nnorexa [JOK
28
OTpaXKCHUS https://m.edsoo.ru/ff0cd7f6
29 JlabopaTopHas padora «3mepenue bu6nunorexa [JOK



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

IMoKas3aTejiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenne nzobpaxennii BinuHze. DopMyrna TOHKOM

bubnuoreka [IOK

30 JIUH3BI.
https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopatopHas paboTa
31 «MccnenoBanue cBOMCTBU300paXkeHUH B IMH3aX»
Hucnepcus ceera. CinoxHblil cocTaB6enoro csera. Lser.
39 JlabopatopHuaspabota «Habmronenune nucrnepcuun
CBETa»
33 WnTepdepennnms ceeta. udpaxuusceera. Audppakuronnas bubnunorexa [{OK
pemérka https://m.edsoo.ru/ffOced22
34 ITonepeunocTs cBeTOBBIX BonH.Ilonspu3anus ceera bub6mmorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 OnTudeckne MpUOOPHI M YCTPOMCTBA MYCIOBHS WX 0€30MacHOT0
MIPUMEHEHHS
['panu1ibl TPUMEHUMOCTH
36 KJIACCHUYECKOW MexaHWKH. [locTymarer bub6mmoreka [JOK
CHECHATLHOW TEOPUHUOTHOCHTEIBbHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubmmoreka IIOK
aMeJJICHHE BPEMEHH U COKPAIEHHU € IITNHBI
P patl A https://m.edsoo.ru/ffOcfa42
DHeprust 1 UMITYJIbC PEeNSITHBHUCTCKOWYACTHUIBI. CBSI3b MACCHI C
. bubnmoreka IIOK
38 JHEprueu u
https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUs MOKOS
39 Kontponbsnas padora «Onrtuka. bu6nunorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OCHOBEHI cneunaanoﬁ TCOPUHUOTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf6f0

®otonsl. Popmyna [lnanka. DHeprusu uMnynbc GOToHA

bubnuoreka IIOK

40
https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HccaegoBanre ¢porodddekra. OmbITe A.
" . Cpo e s poroapd Bu6mnorexa IOK
.LTOJICTOB
https://m.edsoo.ru/ffOcffca
3akonsl pororddexra. YpaBHenneDHmTeHA 11 PoTodddexra.
42 «Kpacnas rpanuna» ¢orosddexra bubanorexa LOK
p patil https://m.edsoo.ru/ff0d015e
Jasnenue cBera. OnwiTe! I1. H.
43 Jlebenena. X eCKoe JeicTBHecBeTa bubanorexa OK
Ba. HNMHNUYCCK HNCTBUCCBECT
A A https://m.edsoo.ru/ff0d04a6
TexHUUECKUE YCTPOMCTBA UITPAKTUYECKOE MPUMEHEHHE!
44 ¢dotossieMeHT, (OTOMATINK,
COJIHEUHas 0aTapest, CBETOAN O
45 Pemenune 3amad mo reme «31€MEHTHIKBAHTOBOW OMTHKH Bbubauoreka [JOK
https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuio o-
46 qacT Bbubmuoreka HOK
- https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bubmmoreka IIOK
47 IToctynarel bopa
4 P https://m.edsoo.ru/ffOd0afa
W3nyyenne u nmorioueHue GoTOHOB MPH MEPEXOAe aToMa C
48 o H(})Iro oBHs ¢ P pexor bubauorexa [JOK
A P . https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha JAPYroi. Bumpl ciekTpoB
49 BoanoBrle cBolicTBa yacTull. BoJHEI bubnmoreka IIOK
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ne bpoitnsa. KopnyckynsipHo- BOTHOBOW Ayanu3M. CHOHTaHHOE U
BBIHYXKJIEHHOE U3JIYYCHUE

https://m.edsoo.ru/ff0d0ca8

50

OtkpsiTHe pagroaktuBHOCTU. OnBITH Pe3epdopra mo omnpenenenuro
cocTaBa
PaAuOAKTUBHOI'O0 MU3JTYUCHU

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, Oera-, raMmma-u3nydeHus. Bnusuue
PaaAnOaKTUBHOCTU HA JKUBBIC
OpPra”Hu3Mbl

52

OTkpeiTHe npoToHa U HelTpoHa. l3oTomnsl. Anbda-pacnan.
DNeKTpOHHBIN U TO3UTPOHHBIN OeTa-

pacnan. I'aMmMa-usnydeHue

Bubnuoreka IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBsA3M HYKJIOHOB B sJpe.

Anepusie peakuuu. SAaepusbiii peaktop. [IpobiieMbl, MepCIeKTHBEL,
9KOJIOTMYECKHE ACTIEKTHI SIAEPHON

SHEPreTUKU

Bubmuoreka HOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIbl. OTKpBITHE TO3UTPOHA. M eTo bl
HaOJI0ICHUS U PErUCTPAIMK dJIEMEHTAPHBIX YyacThIl. Kpyribrii cTou
«DyHJIaMEHTalbHbIE B3auMOJecTBUS. EqUHCTBO

(bU3UIECKO KapTUHBI MUPay»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3guoro Heba. Co3Be3mus,
sIpKUe 3BE3JIbI, TUIAHETHI, UX BUANMOeaBMx)eHne. ComHeuHas
cucreMa



https://m.edsoo.ru/ff0d0ca8
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Connue. ConHeyHast akTUBHOCTh. VcTounuk sHeprun ColiHIa

56 .
U 3B€31
3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
IocJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 .
57 CoBpeMeHHbIE IPEJCTABICHNUS O MPOUCXOKICHUU U
sposronuu ConHua u 3BE37
Mineunsii [Iyre — nama "anaktuka.llonoxkenue u qsuxeHue
58 Connna B Nanaktuke. I'anakruku. Yé€pHbie
JIBIPHI B sI/IpaxX rajJakTUK
Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa.
59 PenukroBoe mznydenue.
MeraranakTaka
60 Hepemennsie mpoOieMbl acTpOHOMHUH
61 KoHTtpoapHas pabora « 371eMEHTHIACTPOHOMHH U
acTpoU3UKU»
O6o6maromuii ypok. Ponb ¢pusuku nactpoHOMUU B
9KOHOMHYECKOMN, TEXHOJOTMUESCKOM, COIUAaIbHON M 3THYECCKON
62 chepax nesTeNbHOCTH
yenoBeKa
O6o0uiatomuii ypok. Ponb u MmecTou3uku u acTpOHOMHH B
63 COBPEMEHHOI Hay4yHOU KapTUHE MHpa
64 O6o0uiaromuii ypok. Ponb




¢usnueckoir Teopur B (HOPMUPOBAHUUIIPEICTABICHUM O
dbuznveckoi
KapTHHE MHUpa

O6o0maromuii ypok. Mecto Gpuznueckoil KapTUHBI MUpa B
00IIeMpsly COBPEMEHHBIX €CTeCTBEHHO-

65 1

Hay4HbIX NpPEJICTABJIEHUN O MpUpOJE
66 PesepBHbIil ypok. MarautHoe nose. DJIeKTpOMarHuTHast HHIYKIUS 1

PeszepBubiil ypok. Ontuka. OCHOBBICTIEIUAIBHON TEOPUU
67 OTHOCHUTEIBHOCTH 1

Pesepnsrii ypok. KBantoBast ¢uznka.daeMeHTHI aCTPOHOMHH U

Bbubnuoreka [IOK

68 acTpo(U3NKU 1

https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB IIOITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

» ®usuka, 10 knacce/ Kacesnos B.A., O011iecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe oOiecTBo «M3narenscTBo
«IIpocBenieHue»

» ®usuka, 11 knacce/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe ob1iecTBo «3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJA
[Tporpamma xypca ¢usuku jis 10—11 kmacco. ba3oBsriit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBblit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBsiii ypoBeHB. YUEOHUK C DIEKTPOHHBIM
npunoxennem (aBrop B. A. KacbsiHOB).

2. ®usuka. 10 kmacc. ba3oBelii ypoBeHb. MeToandeckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBsii ypoBens. TeTpanb 11 1a00paTOpHBIX
pab6ot (aBTopsl B. A. Kacesnos, B. A. KopoBun).

4. dusmuka. 10—11 kmaccel. ba3zoBeiit ypoBenb. Komriekt TeTpameit aist



KOHTpPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 kiace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yako).

YMK «®usuka. 11 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBEeHb. Y YEOHHK C 3JIEKTPOHHBIM
npuioxxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. bazoBsliii ypoBeHb. MeTonuueckoe nmocooue (aBrop B.
A. KacwsiHOB).

3. ®usuka. 10—11 kiaccel. ba3zoBeiit ypoeHb. TeTpanb 1iis 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. ba3osiil ypoBenb. KoMriiekT Tetpaneit mis
KOHTPOJIBHBIX paboT (aBTOpHI B. A. Kacesnos, . B. Urpsimmios).

5. @usuka. 11 knacc. [luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

Vakos, K. M. YmakoB).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

buonuorexa [{OKhttps://m.edsoo.ru




