AHHOTauMA K padoueil nporpamme no npeamery « @uzuka. bazosbli
ypoBenb» 10-11 kaaccnl

MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusax Poccuiickon denepanuu, peanu3yrommnux OCHOBHBIE
o0pazoBaTebHbIC IPOTrPaAMMBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kimaccoB nmpu 00yueHun
ux ¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO IMOIXO/IA.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METaIlPEIMETHBIM pe3yjIbTaTaM OOyUYCHHS, a TaKKe
YUHUTHIBAET HEOOXOJMMOCTh peaM3allMh MEKIPEIMETHBIX CBSI3ed (U3UKH C
€CTEeCTBEHHO-HAYUYHBIMU YUYEOHBIMU MpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIC
1eJIM U3ydeHus (U3MKU Ha YPOBHE CPEJHEro 001Iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETalpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUYCHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DHU3HMUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHUMHEH, OMOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  OMNpeAeNsaeT XapakTep ©  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTUMN B c(hepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHHs HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(Gbu3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (GOpMUpPOBaHHE YMEHHI MPUMEHSITh HAYYHBIA METO
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPETHETO 00111er0 00pa30BaHUS MOJI0KEH
pAI Uael, KOTOPble MOYKHO PacCCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nueckux Teopuid. Beaymum B Kypce sBiIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMU
Y DKOJIOTMYECKUMU NPoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN N3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
po0JieM palOHAIBHOTO MPUPOIOTOIB30BAHUS U YKOJIOTHYECKONH O€30aCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOAE, FPAHULIAX IPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaroniuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIUN CIHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOro IMpolecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYYaIOIIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH H
ITIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAeNIAeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 1711 paCYETHBIX 3a]1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4U C SIBHO 3aJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3jena Kypca, TaK M HHTETPUPYS 3HAHHS W3
pa3HbIX pa3nenoB. sl Ka4eCTBEHHBIX 3a/1a4 IMPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsI (PU3NYECKUX SIBJICHUH W MPOLECCOB B OKPYKAIOIIEH



KU3HU, TpeOyrommue BblOOpa (U3MUECKOW MOJAENU MJisi CUTYallMd HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootrBerctBuu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuIo y4eOHoro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHNYECKUX MPAKTUUECKUX padOT U IEMOHCTPALIMOHHOE 000pyI0BaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIeurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  HW3Y4YaeMbIX SIBJICHUMH M  TOPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUUECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcs. TemMaTHdyecKue KOMIUIEKTHI
1ab0paTOpHOTrO O00OpPYAOBAaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHHsS OOYyYaloIIUXCsl K Hay4YHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e ($opMHpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DH3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpHUSAX, BKIIOYAas MEXaHUKY, MOJEKYISIpHYI0 (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3MKY U 37€MEHTHI aCTPOYU3HKY;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OOBsICHEHHS (PU3NYECKUX SBICHUHA B NPUPOAE U JUISI TNPUHATUSA
MPAKTUYECKUX PEICHHUN B MIOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEUIEHUS Pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOIEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUMU JIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TMEPEUCHb JIa0OPaTOPHBIX M
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COILEPKAHUE OBYYEHUA
10 KJIACC
Paznen 1. ®u3uka ¥ MeTObI HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mnpuponae. HaydyHble MeTOAbl MO3HAHHS OKPYKAIOIMIETO
mupa. PoJib 3KCIiepuMEHTa U TEOPUU B IPOLECCE TO3HAHMS IPUPOIbl. DKCIEPUMEHT
B (pusmke.

MopaenupoBanue (GpU3MUESCKUX SBICHUN M TPOIecCOB. HayuHble THITOTE3HI.
duznyeckre 3aKOHBI U TeOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHpa, B MPAKTUYECKON AEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnHanoroBeie U UU(POBBIE H3MEPHUTEIbHBIE MTPHUOOPHI, KOMITBIOTEPHBIC
JTATYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HAa OCU CHUCTEMBbI KOOPAUHAT.
Ciio)keHue nepeMenIeHU U CI10KEHUE CKOPOCTEN.



PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBuKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U NEPEMEIICHUs
MAaTepPUAIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnneitHoe nBuxeHue. [[BUkeHre MaTEPUAIIBHON TOUKH 0 OKPYKHOCTH
C IIOCTOSIHHOW IO MOXYJIIO CKOPOCTBIO. YTIJI0Basg CKOPOCTb, JIUHEWHAs CKOPOCTbH.
[lepuon u wactora obpatieHus. LleHTpocTpeMUTEIEHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC IEpeaayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBU>KEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmonenue naBvkeHHs] Teja, OPOIIEHHOTO TOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaCHHUS.

HanpagneHnue ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY IYyTAMH, HPOWICHHBIMM TEJIOM 3a
[OCJIEIOBATENIbHBIE PABHBIE TIPOMEXKYTKM BPEMEHH IIpU PaBHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuyenue aBmxeHus Tena, OpOIeHHOro TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoii 3akon Hetotona s
MaTepuaibHOW TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepranbHbIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsxectn. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kaueHnus ). Cuna tpeausi. Cyxoe
tperne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddunument tpenus.
Cuiia conpoTUBIIECHUS MPU IBHXKEHUU Teja B AKUJKOCTH WIIH rase.

[TocTtynaTenpHOE U BpanjaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cubl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.



TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOJIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUH.

CpaBHeHHE MacC B3aUMOJICMCTBYIOLIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariiu.

HesecoMmocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YHPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne yciaoBUM paBHOBECHUs] TBEPAOrO Tejla, HMEIOIIETO OCh
BpaIllCHUS.

Tema 3. 3axkonwvl coxpanenusn 6 mexanuke

NMnynbec MarepuanbHOW TOYKM (Tela), CHUCTEMbl MAaTE€PHAIBHBIX TOYEK.
NMnynbe cuipl U W3MEHEHHE HMMIYJbCa Telld. 3aKOH COXPAHEHHS HMMITYJbCa.
PeaktuBHOE 1BHKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBL.

Kunernyeckass »sHeprus MarepuaqbHONW TOYKH. TeopeMa 00 HW3MEHCHHH
KUHETUYECKOW SHEPIHUH.

[TorennumanbHas DHEprus. [TorennmanbHas JHEPIrus yOpyro
nehopMHUpPOBaHHON NMPYyXUHBI. [loTeHIIManbHas YHEPTUS Tena BOJIN3U TOBEPXHOCTH
3eMIIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHUJIBIL. CBs3p  paboTHI
HEMOTEHUIHUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONED,
MPYXKUHHBIA MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHMUE.

[lepexo MOTEHIMATBLHON SHEPTUN B KUHETUYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOW 3HEpPIruu
TEJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paspnen 3. MouiekysipHasi M3HMKa ¥ TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUs YaCTUL[ BewlecTBa. MOJENIH CTPOSHUS Ta30B, XUIKOCTEH H
TBEPJBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u
pasmepsl Mosiekys. KonndectBo BeniectBa. [loctosHHass ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKONW TEOpUU HJCaIbHOr0 Tra3za. AOCOJIOTHas TeMreparypa Kak mepa
CpeHEe KHUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWXKEHHUs dYacTul] rasza. l[llkana
temnepatyp KenbBuna. ['a3oBbie 3axkoHbl. YpaBHeHue MenneneeBa—Knarmneiipona.
3akon JlanbroHa. M3omponecchl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. [ 'paduyeckoe mpeacTaBICHUE HM3OMPOIIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OneIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COEAUHEHHUIA.

OmnbrTel 0 U Gy3un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTFOCTPUPYIOLIAs IPUPOAY JABICHHS I'a3a HA CTEHKH COCYya.

OnbIThl, WIIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJCAIBHOrO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK1y MApaMETPAMU COCTOSHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepMmoauHamuueckas cucTeMa. BHYTpEeHHssI 3HEPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3MeHenus. KonnuectBo TerioTsl U pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MAECAJbHOrO  ra3a. Buael  Temionepenauw:



TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIYUYCHHUE. Y AeIbHAs TEIIOEMKOCTh BEUIECCTBA.
KonndecTBo TEmIOTHI pU TETUIONEPENAYE.

[lonstue 006 aaumabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJUHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHUKUA K wu3ompoiieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLiecCoB B IPUPO/IE.

TermoBble  mammHbl.  [IpyHUMOBI ~ JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBBIX MamuHax. KoadduiueHt monae3Horo
nevictBus TerioBod MamwuHbl. [lukn KapHo u ero ko3uimeHT mMoie3Horo
JeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUUECKOE TPUMEHEHUE: JIBUTaTEelb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpPEHHEW JHEPrUM Teja IMPU COBEPIICHHH PaOOTHI: BBLIET
npoOku u3 OyTBUIKK TOJ] JEWUCTBHMEM CXATOTO BO3/1yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTpAITH).

N3MeHeHre BHYTPEHHEN SHEpruu (TeMIiepaTyphbl) Tea Mpy Terionepeaaye.

OmnbIT 110 a1MabaTHOMY PaCIIUPEHUIO BO31yXa (OMBIT C BO3YIIHBIM OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u kumneHue. AOCONIOTHAs |
OTHOCHUTEJIbHASA BJIAXKHOCTh BO3AyxXa. HacellmeHHbI nmap. YAenbHas TEIIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammuiyeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctaiioB. JKuakue kpuctaibl. CoBpemMeHHble MaTepuaibl. l[lnaBienue u
KpUCTaIM3aIus. Y AenbHas TerioTa miasieHus. Cyonumanms.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
[ICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYEHUsI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUM.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGntonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.



Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3anus Te. DNEKTPUIECKUM 3aps. J[Ba BUaa 3EKTPUUECKUX 3apsI0B.
[IpoBOHMKH,  OHUAJIEKTPUKK W TMOJIYNPOBOJAHUKH. 3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYyHEPIO3UIUH BJIEKTPUUYECKUX MOoJieh. JIMHMU HAnpsyKEHHOCTU AIEKTPUYECKOTO
oIS,

Pabota cun anektpocraruueckoro nosist. [loteniuan. PasHOCTh MOTEHITMAIOB.
[IpoBOJHMKM M AWAPIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJEHCATOPa.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DJIECKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTATHYECKAash 3allliTa, 3a3eMJICHHE JJICKTPOTPHUOOPOB,
KOHJICHCATOP, KONMUPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUDJICKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [TocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEeKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYILASI CHAJIAa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. KopoTrkoe 3aMbikaHue.



ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBUCHUMOCTD
COMPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u npuUMecHast MPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B  pacTBOpaX H  paciiiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHudeckue yCTpOWCTBA M TPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKH TOKa, DJIEKTpOHArpeBaTelbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHMSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh COTPOTUBIICHUS MWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmermanHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsmMoe wu3MepeHue SIeKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOT0 JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IpOBOJUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snekTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTE€MaTHKH,
OWonoTNY, XUMHH, TeoTpaduu ¥ TEXHOIOTHH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YypPaBHCHM, JHHEWHas (QyHKINSA,
napaboia, runepbona, ux rpadUKd U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPbI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: Mmexannueckoe NBM)XEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBICHUSA B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUIAKOCTEN U ra30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLUALMS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHuEe ABWKECHHH C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKKA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTPYHMHBIN MIPUHTEDP, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

ITocTossHHBIE MarHuThI. B3anMoneicTBre MOCTOSTHHBIX MAariuTOB. MarHutTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CYyNIEepHO3UIIMU MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM WHAYKIUHW. KapTMHa JIWHUNA MArHUTHOM WMHAYKIUAH TIOJA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUKA WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzauMmoieiicTBre MpOBOIHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SlBrieHne  3IIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHAYKIMA. OJEeKTPOABMIKYILAS CHJIAa HWHAYKIMA. 3aKOH JJIEKTPOMAarHUTHOM
naaykuun Gapanest.

BuxpeBoe anektpuueckoe Tmosie. DJIEKTPOABUXKYINAsS CUJIa HHIYKIIUA B
MPOBOJTHUKE, NBKYIIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTH.  SIBJ€HHE CAaMOMHAYKLIHMH. OJEKTPOJBHXKYIIAS  CHJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.



DIJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHOYKIIUA MarHUTHOTO TIOJISL.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOABMXKYILEH CUJIbI MHIYKIIMU OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SBrieHrEe CaMOUHYKIIUH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOTO TMOJISl KATYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Pa3nen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHuUmMHble Ko1ebanus

Konebarenpraass  cucrema. CBOOOmHBIE  MEXAaHHUYECKHE  KOJICOAHUS.
I"apmonndeckue komebanus. Ilepuon, vactora, ammuintyga u ¢asza KoineOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MAsTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpanenrue SHepruy MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
UJEaTbHOM KOJIE0AaTEIbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMH KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUAX. BBIHYKIEHHBIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)IeHHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIUTYIHO€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKa U
HaIpPSKEHUS.

Tpaucdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPruU. JKOJIOTUYECKHUE PHUCKH MPHU MPOU3BOACTBE 3ANMEKTpolHeprun. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M TMPAKTHUYECKOE MPUMEHEHHUE: BIEKTPUYECKUUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.



Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHCTEMBI (MPY>XUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3oHanc mnpu mocie0BaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
WHJYKTHUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUM 3JIeKTpOonepe adH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MaJbIX KOJIeOaHU rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMU U3 MOCIIEIOBATENBHO COSTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI paguOCBA3U U TeNeBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-nieds.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHNE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue nntepdepeHunu u TuPppakiny MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGnronenne cBSi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbIi ICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI Yros MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBarouX JuH3ax. @opmyia TOHKOW JMH3bL. Y BEJIUYCHHE, JaBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucniepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITHOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue nokazaresns NpegoMICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnrogenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'panuLibl IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [IocTyiaTsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISL CKOPOCTH CBETa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaLICHUE
JUTUHBI.
OHeprusi U UMITYJIbC PEIATUBUCTCKON YACTHLIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/1;1
ITOKOA.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOIU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA C €r0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.

OtkpeiTue u uccieaoranue gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI
dotoadpdexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEMEHT,
doTtogaTuuk, comHeyHas 6arapesi, CBETOAHO/I.

Ilemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctymater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHe4aThIX CIEKTPOB U3ITYUECHUS.



Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHuto coctaBa paguoakTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BruusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl spa.

SnepHble peakuuu. JleneHue u CUHTE3 s€Ep.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» 11 3BE3]] TJIABHOM MOCJIEA0BATEIbHOCTH. BHYyTpeHHEEe CTpoeHue
3BE37. COBpEeMEHHBbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3]. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — nama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHBIE IBIPHI B AIpax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuyeckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M ST OTIPEICIICHHS TIOJIOKEHUSI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MONyIIapus U sIPKUE 3BE3IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAILHOM 1 ATUYECKOU cpepax AesITeTLHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPA, POJib (PU3NYECKON TEOPHUH B
dbopMupOBaHUY MPEICTABICHUN O PU3HMUECKON KapTHHE MHUPa, MECTO (PU3HIECKOM
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce ocymiecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMOJOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHUE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIOCKUX (puryp u oobpéma Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paaualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHUs KPUCTATUIMUECKON PEMIETKY, CIIEKTPAIbHBIA aHAIIN3.

leoepaghusi:  marHWTHBIE TIONIOCA 3€MIIM, 3JIeKA MArHUTHBIX PV,
doTochEMKA 3eMHOM TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocusa: NWHWUKA DIEKTPOIIEpEad, TEHEPATOpP IEPEMEHHOrO TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,
CoJIHEUHas OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aejioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METOIbI HAYYHOI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
MSHA 1 METOMB! HAYTHOTO NOSHAHHIA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.edso0.ru/7fALbF72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TePMOAHHAMHKIL https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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 pazneny

24

Paznen 4. DQJIEKTPOIUHAMUKA

bu6mmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudecKuid TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jejioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHOo€ noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKre U 3JIEKTPOMArHuTHbBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U 3JIEKTPOMArHuTHHIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orrruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI cIEMATIBHOM TEOpUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 DeMEeHTHI KBAHTOBOM ONTHKU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubnuoreka [IOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
4.3 A 5
TOMHOC S7IpO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMUU U acTPOPU3UKU 7 ]f?tl':rin/l;l ;f:;?)(l)_.l :3/I;f41C97C
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGo01raroriee MOBTOPEHHE 4 ft?[?snll;l ;fzéi)g r(l?/I;Mlcg?c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

» dusuka, 10 kirace/ Msikummes I'.41., byxosues b.b., Corckuit H.H.; mox penakmueii [TapdentoeBoit H.A. AkninonepHoe

obmectBo «M3marensctBO «IIpocBemnienue

» dusnka, 11 xirace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M.; nox penakmueii [lapdhentreBoit H.A. AknimonepHoe

obmectBo «M3marenscTBO «IIpocBemnienue
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