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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOro YpOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yJbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Ttaxxke c yuérom (enepanbHOM paboyell HporpaMMbl BOCIUTAHUS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusax Poccuiickon denepannu, peanu3yromnx OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHuu
X (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOTO MOJXO0/A.
[Iporpamma no ¢pusuke coorserctByeT TpeboBanusam OI'OC COO k miianupyemMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJabTaTaM OOY4YEHHs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peau3alui MEXIPEIMETHBIX CBsi3e (U3UKU C
€CTECTBEHHO-HAYYHBIMH yU€OHBIMH TIpeIMeTaMu. B Hell onpeaenstoTcsi OCHOBHbBIE
e U3y4eHus (GU3MKU Ha YPOBHE CpPEeHEro o01iero oopa3oBaHus, MiIaHUPyEMbIe
pe3yNbTaThl  OCBOEHUS Kypca  (PU3UMKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uke BKIIOYALT:

* IUTAaHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIE PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

- coJiepikaHue ydyeOHoro npeameta « PuU3uka» Mo rojgam o0ydeHHs.

dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYyNas B
KauecTBe y4eOHOIo IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHHU 00 oKpyskaromeMm mupe. LIIKoapHbIN Kypc QU3UKH — CHCTEMOOOPa3yOIHiA
I €CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TPOIIECCOB M SIBIICHUW, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpaduerd u actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
IpUMEHEHUEe (U3MYECKUX 3HAHUW  OMNpeAeNseT XapakTep MW Pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHUI B cpepe IHEPTreTUKHU, TPAHCIIOPTa, OCBOCHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3a/JlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue
(pM3MKM BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHHE €CTECTBEHHOHAYYHON KAPTUHBI



Mupa oOydaromuxcs, B (OpPMUpPOBaHHE YMEHUI MNPUMEHATh HAYYHBIA METOA
MO3HAHUS [P BBINOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBY Kypca pu3uku U1l ypOBHS CpeIHET0 001Iero o0pa3oBaHus MOJI0KEH
pAI MAeH, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIMIIBI €TI0 IOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHW KypcC SABISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lesnoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM € Hell MaTepual Kypca (QU3MKH
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnoyiaraeT HCMOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMANa (PU3UUECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOoOJIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypce dusuku npesronaracT 3HaKOMCTBO
C IIHUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIONKEHUN U3YUEHHBIX
TEOPHUM U 3aKOHOB.

Hoes sxonocuszayuu pearnu3yeTcss TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
coJiep KaHusl, MOCBAMIEHHBIX SKOJIOTHYECKUM ITPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHM, a Takke 0O0CyXAeHHs MpobdiieM
PaIMOHAILHOTO MTPUPOAOIIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH JJIEMEHTaMH Kypca (M3UKM Ha YpPOBHE CpEIHEro oOIero
oOpa3zoBaHus SBIAIOTCA (u3nyeckue Teopuu (PpopMHpoOBaHHE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIN (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIHUIIOB B COBPEMEHHBIX IPEACTABIECHUSIX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTHU
TEOpUH, JJIs1 ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUI U IPOLIECCOB).

CHCTEeMHO-IETEILHOCTHBIN TOAX0 B Kypce (U3UKH peaiu3yeTcs MPekKIIe
BCETO 3a CUET OpraHM3allii AKCIECPUMEHTAIBHOW JCATEILHOCTH OOYYarOIIUXCH.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3UKH — 3TO UCIIOIB30BaHNE CUCTEMBI (DPOHTATBLHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JJAOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
mo ¢u3uKe OOBEAMHEHBI B OOIIUH CIUCOK YYCHHUYCCKHX IMPAKTHYECKUX PaOOT.
Beimenenne B ykazaHHOM TiepedyHE J1aOOpaTOPHBIX PadOT, MPOBOIUMBIX IS
KOHTPOJIS M OIEHKH, OCYIIECTBIIICTCS y9acTHUKaMH 00pa30BaTeIbHOIO Mpoliecca
MCXO0JII M3 OCOOCHHOCTEH IUIAHMPOBAHUS M OCHamIeHWs kaOuHeta (usuku. [Ipu
3TOM 0O0€CcTeUrBaeTCsS OBJIAJICHHE OOYyYaroIIUMUCS YMCHHSMH IPOBOJIUTH
KOCBCHHBIC HM3MEpPCHHsI, HMCCIICIOBAHHMS 3aBUCUMOCTEH (M3WYSCKUX BEIWYUH W
ITOCTAHOBKY OITBITOB IO IIPOBEPKE MPEIOKESHHBIX THITOTES.



Bonbiioe BHUMaHuE ynensieTcs pEIIeHNI0 pacY€THRIX M KAYeCTBEHHBIX 3a]1a4.
IIpu 3TOM [U1s1 pacYETHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCSA 3a1a4M C SIBHO 3aJaHHOMN
¢usndyeckold MOJENBIO, TO3BOJSIONINE TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3fesa Kypca, TaK U MHTErpUpPYs 3HAHUA U3
pasHbIX pa3zenoB. /[ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUSI (PU3NYECKUX SBICHUH W TPOIECCOB B OKPY’KAOIMIEH
KU3HM, TpeOyrommue  BbiOOpa  Qu3Mueckod  Mojenu  JJisi  CUTyalluu
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUU ¢ TpeOoBanuamMu GI'OC COO k MaTepuanbHOTEXHUUECKOMY
oOecreyeHuIo y4eOHoro mpouecca 0a3oBbli ypOBEHb Kypca (M3HKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJIKEH M3y4daTbCs B YCIOBUSX MPEAMETHOTO
KaOuHeTa (PU3WKKM WM B YCIOBHSIX WHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB
€CTEeCTBEHHO-HAyYHOro IuKiIa. B kabuHeTe (U3MKKU TOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
bu3MKe yUEHUYECKUX MPAKTUUECKUX padO0T U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JemoHcTpanimoHHoe oOopyaoBaHue (QopMUpYeTCs B  COOTBETCTBUU C
NPUHIIUTIOM MHHHMAIBbHOW JIOCTATOYHOCTH ¥  OOECIeYrMBaeT MOCTAHOBKY
NEPEUNCICHHBIX B TMporpamMme Mo (¢U3NKE KIYEBbIX JIEMOHCTpAlUi s
UCCJICIOBAHUS  HW3Y4YaeMbIX  SIBICHUW UM  MPOIECCOB, OMIIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 000pynOBaHME I YYEHUYECKUX MPAKTHUYECKUX padboT
dopMupyercst B BUAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeurMBaeTCsS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKue KOMILIEKTHI
71a00paTOpHOTO OO0OPYIOBAaHHUS JOJKHBI OBITh TIOCTPOEHBI Ha KOMILICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

- hopMupoBaHHE WHTEpEca W CTPEMJICHUS OOYyJalomuXcsi K HaydYHOMY
U3YyYEHUIO TPUPOJBI, Pa3BUTHE HUX HHTEIUIEKTYalbHBIX WU TBOPYECKHUX
CIIOCOOHOCTEIA;

* pa3BUTHE TNPEACTABICHUN O HayYHOM METOJE MO3HaHUS U (OpPMHUpPOBAHHE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KAIOIIUM SIBJICHUSIM;

- (hOopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysibTaTa U3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

« hopMUpOBaHNE YMEHUHN OOBSICHATD SIBJICHUS C UCIIONIb30BAHUEM (PU3NUECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB,;

- hopMUpOBaHUE TPEACTABICHUN O POJIM (U3MKH [JIs PAa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIl.



JlocTikeHue 3TUX Ieiell 00ecreynBaeTCsl pelieHueM CIIEIYIOMUX 3a/1a4d B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

* IPUOOPETEHHE CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSIX, BKJIIOYas MEXaHUKY, MOJEKYISIpHYIO  (PUBHKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTPOPU3UKH;

- (hopMupoBaHrE YMEHUI NPUMEHATHh TCOPETUUECKUE 3HAHUS IS O0BSICHEHUS
(bU3UYECKUX SBJICHUHN B IPUPOJIC U JIs MPUHSITHUS TPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM >KHU3HHU;

« OCBOGHHE CIOCOOOB pEIIeHHS pa3IMYHbIX 3ajad C SBHO 3aJaHHOMU
dbuzudyeckod Mojenbplo, 3a7ad, TOJIPa3yMEBAIOIIUX CAMOCTOSITEIILHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHOU YCIIOBUSIM 3aJ1a4H;

* IOHUMaHUEe (DU3NYECKUX OCHOB W MPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJIOTUYECKHUX IMPOIIECCOB, UX BIUSHHUS HA OKPYKAIOIIYIO
cpeny;

* OBJIQJICHWE METOJaMHU CaMOCTOSITCILHOTO TUIAHUPOBAHUS M TPOBEICHUS
bU3UYECKUX DKCICPUMEHTOB, aHalIW3a W WHTEpHpeTanuu WHOOpMaIUH,
OTIpeIeJICHHsI TOCTOBEPHOCTH MOJTYUYSHHOTO Pe3yJIbTaTa;

* CO3/IaHME YCIIOBUM 1 Pa3BUTHS YMEHUM MPOEKTHO-HCCIIEI0BATEIhCKOM,
TBOPYECKOMN JEATECITbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHB) HAa YPOBHE CPEIHETO OOIIEro

obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE IEPEUYCHb JIA0OPATOPHBIX H
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHIOBAaHHBIM, YUYUTENb JCIaeT BBHIOOP
NPOBEACHUS JIA0OPATOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHUIYAITbHBIX
0COOCHHOCTEH 00yYarOIINXCS.

COIJEP)KAHUE OBYUYEHUSA

10 KITIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 IO3HAHMS
®usuka — Hayka o npupoje. Haydnbie MeTObI TO3HAHUS OKPYKAIOIIETO
Mupa. Posb sKkciepuMeHTa 1 TEOpUH B ITPOLIECCE TTO3HAHUS TPUPOIBL.
DKCIEepUMEHT B (hU3UKE.
MopenupoBanue (QuU3MUECKUX SIBICHUW M mpoueccoB. HayuHble TrUNOTE3HI.
®usnueckue 3aKOHbl U Teopuu. ['paHUIbl NPUMEHUMOCTU (PU3MUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSL.



Ponp u mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHOM HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKON AEATEIBLHOCTHU JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HU3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBrkeHHE. OTHOCHUTEIBHOCTh MEXAaHHYECKOTO JBHKCHHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienrie, CKOpOCTh (CpefHSISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHOW TOYKH, WX MPOEKIIMH HAa OCU CHCTEMBbI KOOpIWHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMXKeHue. ['paduxu
3aBUCHMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U
nepeMenieHusi MaTepruaabHON TOUKH OT BPEMEHHU.

CBoOoaHOoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuonuneitnoe aBrkeHue. J[BHKeHNE MaTepUAIbHON TOUKHU TTO OKPY>KHOCTH
C TIOCTOSIHHOM O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
ITepuon u wactora obparmieHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE IMPUMEHEHHE: CIIHUJIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC TTEpeaayn.

Jlemoncmpayuu

Mojenb cuctemMbl OTCUETA, WILITIOCTpAIMd KMHEMATHYECKUX XapaKTePUCTUK
JBHOKCHUS.

[IpeobpazoBaHue IBMKCHUH C UCIIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmronenne nBmkeHUs Tena, OpPOIIEHHOTO TOJ YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPEAECICHHUS] MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS MEXY ITyTSMU, IPOMJICHHBIMU TEJIOM 32
MIOCJIEIOBATENbHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUY C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIJIIO.

N3ydeHne nBUKEHHS MaprKa B BA3KOU )KUIKOCTH.



N3yuenue nBuxeHus Tena, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenmbHOCTH  ['anmunesa.  IlepBwii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoii 3akon HerotoHa aiist
MaTepUAIbHOU TOUYKH. TpeTnit 3akoH HproTOHA 1711 MaTepranbHbIX TOYEK.

3akoH BcemupHOro TtiroreHusa. Cuna Tspkectd. llepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoinkxkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuiia TpeHust mokos. KoaddumumeHT tpenusi.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpaiieHus. I[liedo cuibl. YcinoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHUE: TMOJIIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHUE MacC B3aUMOICHCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMAaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmxeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pe3HOBOM 00pasIie, OT ux AehopMaIuH.

UccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpanenus 6 mexaHuke

NMnynbc MaTepuanbHOM TOYKH (TeJa), CHCTEMbl MaTEepPHAIbHBIX TOUECK.
NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Pabota cumnbl. MOILIHOCTD CHJIBI.



Kunernueckass sHeprusi MatepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

ITorennuanbHas JHEprus. IToreHnmanbHas JHEprus yIpyro
nedopMHpOBaHHON NpykuHbL. [loTeHIManbHas 3Heprus Teaa BOJU3H MOBEPXHOCTU
3emuu.

IlorenimanbHple U HENOTCHUMAIbHBIE  CHUIIBL. CBs3p  paboThl
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOM DHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: BOILOMET, KOMNED,
IIPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHLIMATBLHON SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yyenue abCOMIOTHO HEYNPYToro yaapa € IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPrUU
TeJa Ha IIPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uka ¥ TEPMOAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe mBmxkenue. Auddysus. Xapakrep HABWKEHUS U
B3aMMOJICVICTBUSA YacCTUI[ BemlecTBa. MOJENIu CTPOCHUS Ta30B, XHUIAKOCTEH H
TBEPIIBIX TEJI U OOBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pa3mepsnl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmnepatypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHOKUHETHUECKON
TEOpPUH HUJEaTbHOrO Ta3a. AOCONIOTHAas TeMmmeparypa Kak Mepa CcpelHeu
KMHETHUYECKOW 3HEPTUM TEIUIOBOTO JIBMKEHUA 4dacTul rasza. [llkama temmepatyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
Janerona. WM3ompomeccsl B HACATBHOM Ta3e € NOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
nzobapa.



TexHuueckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COSTUHECHUI.

OnbiTel 0 1UDPYy3UN KUIAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aNMO/JICVCTBUA.

Mogens, WUTIOCTPUPYIOIAsi TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YypaBHEHHWE COCTOSHHUS HJICAIbHOTO Tas3a,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Omnpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPCHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY TTapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEprusi TEpMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHs
SHEpPrusi  OJHOATOMHOIO  HWJeaJbHOro  Tra3a.  Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIyUYCHHE. Y I€JIbHAS TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoTel npu TeIionepesaye.

[TonssTme 00 amumabatHoM mporecce. IlepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHKHU K wu3ompoieccam. ['paduyeckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

TeruoBele  mamuHbl.  [IpuHOMIBI ~ AEWCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEPrUM B TEIUIOBBIX MammHaX. KoadduimeHt mone3noro
nerictBus TeroBod MammHbL [lukn KapHo u ero ko3dduumMeHT moJIe3HOTO
JNENUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHudeckrue YCTpPOIICTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTEelb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEH HSHEPTHM Tella MPU COBEPIICHUH PAOOTHI: BHUICT
npoOku u3 OYTHUIKM MOJl JACHCTBUEM CKAaTOro BO3/lyXa, HarpeBanue sdupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).



N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejia NpH TEIionepeaye.

OnpbIT 0 a1adaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYLIHBIM OTHUBOM ).

Mopenu napoBoil TypOHHBI, JBUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmonanusa eeujecmea. Pazoevie nepexoovl
[TapooOpazoBanue u koHneHcarus. Mcnapenue u kunenue. AOCOMIOTHAS U

OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HacellieHHBId mnap. YjaenbHas TeEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubsie Tena. AHU30TPONUSI CBOMCTB
kpuctamioB. Kunkue kpucramuibl. CoBpeMeHHblE Marepuainbl. [lnaBienune u
KpUCTaIIM3anus. Y ienapHas Teriora miasnenus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHHUS] COBPEMEHHBIX MaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT M H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenune npy noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JlemoHCTpanysi KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa
DIeKTpHr3alus Tel. DIEeKTpUYecKui 3aps. JIBa Bu1a dJ1€KTPUIECKUX 3apsI0B.

[IpoBOHMKHM,  AMAJNEKTPUKA W TOJYOPOBOAHUKH. 3aKOH  COXpPAaHEHUS
BJIEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil aieKTpUuuecKuil 3aps.
Onexktpuueckoe moisie. Hampsxk€HHOCTh  diekTpuueckoro mnois. [lpuHiun
CYIEpHO3UIUMN JIEKTPUUYECKUX MoJieH. JIMHMM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
OIS

Pabota cun anekTpocrarrnaeckoro mois. I[lorennuan. PasHocTh MOTEHITHATIOB.
[IpoBogHUKM W JIHUAJIEKTPUKU B AJIEKTPOCTATHUECKOM TToje. Jludrnekrpuueckas
MPOHUIIAEMOCTb.



DnekTpoéMKOCTh. KonaeHncarop. DmeKTpoEMKOCTh TJIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKAsl 3allluTa, 3a3€MJICHHE DJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOIMMPOBAJIbHBIN anIapar, CTpPYWHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopenictBre HadIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

IIpoBOHUKH B IEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKH B DIIEKTPOCTATUUECKOM I10JIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IIJIOCKOI'O0 KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue a1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DIIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKA.
HUctounmku Toka. Cuna Toka. IlocTOSHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEMu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YJIEIbHOE COMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

Pabora amektpuyeckoro Toka. 3akoH Jkoynms—Jlenma. MomtHOCTh
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYIIAsl CUJIa M BHYTPEHHEE COINPOTUBICHHWE HMCTOYHUKA TOKAa.
3akoH OMa i1 MOJHOM (3aMKHYTOM) 3eKTpuueckoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAsT ~ MPOBOJMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTh
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIIPOBOIUMOCTb.

DNeKTpUYeCKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[ToaynpoBOHUKH. CoOcTBeHHAs u MpUMecHas MIPOBOJUMOCTD
noaynpoBoAHKUKOB. CBoMcTBa p—n-niepexoja. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNIeKTPpUYECKHUM TOK B  pacTBOpax U  pacijiaBax  dJICKTPOJIMTOB.
DIEKTPOTUTHYECKAS TUCCOIUAIUSA. DIEKTPOIIU3.

DNEeKTpUUeCKU TOK B razax. CaMOCTOSTEIbHBIA W HECAaMOCTOSATEIIbHBIN
pazpsaa. Momuus. [LInazma.

TexHuueckue yCTpOMCTBA W IPAKTHUYECKOE IIPUMEHEHUE: aMIIepMET),
BOJBTMETP, PEOCTaT, HCTOYHHKH TOKA, DJIEKTpOHArpeBaTelIbHbIC MPUOOPHI,



ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYNPOBOAHUKOBBIIN THOJ, raJbBaHUKA.

Jlemoncmpayuu

N3Mmepenue CUibl TOKa U HANIPSIKEHUS.

3aBUCHMOCTh COINPOTHUBIIECHUS LWIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IIJIOIIAU ITONIEPEYHOr0 CEYEHUS U MaTepuala.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe DIEKTPOABHXKYIIEH cuibl. KopoTkoe 3aMbIKaHuE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTD CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI TIPOBOIUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomer zyuenue

CMEILIaHHOI'O0 COEAUHEHUS PE3UCTOPOB.

N3Mmepenune 3JIeKTpOABMKYIIEH CUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
COIIPOTUBJICHUS.

Habmronenue anexrponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne xkypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCyLIECTBISIETCS C
y4ETOM COJAEPIKATEIBHBIX MEXKIPEIMETHBIX CBA3€H C KypCcaMH MaTE€MAaTHKH,
OMOJIOrMH, XMMUH, Treorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBA3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJICHHME, HAay4HbIH (pakT, rumores3a, (puanyeckas BeJIWYMHA, 3aKOH,
TeopHsi, HaOII0IEHNE, IKCIIEPUMEHT, MOAECITUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CHUCTEMBl YpaBHCHHM, JIMHEWHas (QyHKIHUA,
napaboia, runepOosa, ux rpauku ¥ CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITHH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOEKIIMHA Ha OCU KOOPJUHAT, CIIOKEHHE BEKTOPOB.

buonoecus: mexannmveckoe ABHKEHHE B XUBOW mpupoje, auddys3us, ocmoc,
TEIUIOOOMEH KXUBBIX OPraHWU3MOB (BBl TEIUIONEPEIayl, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJb
BEIIECTBA, MOJIIPHASI MACCa, TETIOBBIE CBOMCTBA TBEPABIX TEI, JKUJIKOCTEH U ra30B,
ANIEKTPUYECKHE  CBOWCTBA  METAJUIOB,  DJICKTPOJIMTHYECKAs]  JTUCCOIUAITHS,
raJIbBaHUKA.

T'eocpaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C UCIOJB30BAHMEM MEXAaHU3MOB,
Y4€T TpEHUS B TEXHUKE, NOAMIMIIHUKHA, HCIOJB30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM ApPYrHe), JBUraTelb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKas 3allUTa, 3a3€MJIEHUE DJIEKTPONpPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAA UHOYKYUA
[TocTosiHHBIE MarHUTHI. B3anmoielicTBHuE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe

nosie. Bektop MarauTHOM UHAYKUMH. [[puHIMN Cyneprno3UIIMid MArHUTHBIX TIOJICH.
JlvHMM MarHuTHOM WHAYKUMHM. KapThHa JMHUKA MAarHUTHOM WHIAYKUWAHW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTHoe T107€ IPOBOJHMKAa C TOKOM. KaprhHa nuHUNA WHAYKIWU
MAarHMuTHOTO TOJISI JJIMHHOIO IPSMOI0 IIPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOIO
IPOBOJIHUKA, KAaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre NpoOBOJHUKOB €
TOKOM.

Cuiia AMmnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIBI
B OJJHOPOJIHOM MarHuTHOM mosie. PaGora cuibl JlopeHta.

SlBneHne 3JIIEKTPOMAarHUTHOW MHAYKOMH. [IOoTOK BEKTOpa MarHUTHOMU
UHAYKUAHW. OJEKTPOABIKYIIAs CHJIA MWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs Cujla HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTHBHOCTh.  SIBIEHME CAMOWMHIYKIMU. OJEKTPOJIBHXKYILAs  CUJa
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUIaTENb, YCKOPUTEINU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHON WHTYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOJABHKYILIEH CHUJIbI UHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomer yuenue

MAarHUTHOTO MOJS1 KATYIIKH C TOKOM.

HccnenoBanne JeWCTBUS MOCTOSIHHOIO MarHWTa Ha pPAaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJI€OaHUSI.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amrummtyaa u (aza koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUNA MasTHUK. Y PAaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpalnenue SHepruy MPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJieOaHUS B
UJCAUTBHOM KOJEOaTeIbHOM KOHTYpe. AHAJOTHUS MEXIy MEXaHUYEeCKUMH |
AIEKTPOMAarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aryxaronmx KoyieOaHUSX. BbIHYK/IEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  Tok. CHHyCOMAQIbHBIM MEpEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpauchopmatop. [IpousBoacTBo, mepemnada U MOTPEOICHUE DICKTPUICCKOMN
SHEPIruM. DKOJIOTMYECKHE PUCKU IMPHU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHECHUE: JIIEKTPUUECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU IEKTPOIepe1ay.



Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTeNbHOW CHUCTEMBI (TIPYKUHHBIM WU
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA M HAIPSKEHUS] OT BPEMEHU) ISt
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTeIbHOM —COCAMHEHHHM PE3UCTOpa, KATYHIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb AMHUM 3JIEKTPOTIEpeIayu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCMMOCTU TepHUOa MaJbIX KOJeOaHWH rpy3a HA HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIEA0BATEIbHO COSTUHEHHBIX
KOHJEHCAaTOpa, KaTyIIK! U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 6OTIHbL

MexaHnueckue BOJHBI, YyCIOBUsL pacnpoctpaneHus. llepuoa. CkopocTh
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. [lonepednble v Mpoa0IbHbBIE BOJIHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B sanexkrpomarautHoi BoiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, MPEJOMIICHUE, TOoJspu3anus, Judpakius,
unTepdepennns. CKOpoCTh AJIEKTPOMArHUTHBIX BOJIH.

[IIkana >M€KTpOMarHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckre ycCTpoWCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YyJIbTPa3BYKOBas JUArHOCTHMKA B TEXHHKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenre otpa)xeHust U IpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHunu u Tuppakiuuv MEXaHMYECKUX BOJIH.



3BYKOBOM PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH U
4acTOTOM KoJieOaHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIIEHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEeHUE CBETa B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHne nM300pakeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHbBI IPETOMIICHHS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHplid yroa mojaHoro
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHBIM cocTaB O6enoro ceera. L[ger.

Cobuparomue u pacceuBarolIie  JHH3BI. Tonkas JIMH3A.
DoKyCHOE pacCTOSIHUE U ONTUYECKAas CUila TOHKOM JH3bI. [locTpoeHue
N300paKeHUH B COOMPAIOIIMX M pacCcenBarONINX JuH3aX. @opmylia TOHKOH JIMH3BI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. aTepdepennus ceeta. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOMOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEp(EepeHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. [udpakumronnas pemérka. Y cioBrue HaOIoAeHUS
[JIABHBIX ~ MAaKCUMYMOB Opy TMAaJeHUM  MOHOXPOMAaTUYECKOTO CBETa
Ha TU(PAKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHu4eckue ycTpoilcTBa U MPAKTUYECKOE IPUMEHEHUE: OUKH, JIYTIa,
doToamnmapar, MPOSKIIMOHHBIN ammapaTt, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpocTpaHEHUE, OTPAXKEHUE U MTPEITOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenun MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Ha6monenne nudpakunu ceera. Habnronenue

JMCIIEPCUU CBETA.



[lonyuyeHne cnexkTpa ¢ MOMOIIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenue nokazaresns NpeaoMIEeHUs CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIb MPUMEHUMOCTH KJIacCUYECKOM MeXaHuKH. [locTynaThl cienuaibHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHILTEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aM€JYICHHUE BPEMEHU M COKpAIlCHUE
JUTMHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMMYJIbCOM PENISITUBUCTCKOM YaCTHUIIbl. DHEPIrus
TIOKOS.

Pa3nen 7. KBantoBas pusuka
Tema 1. Inemenmot K6anHmoeoi OonMuKU
®dotonbl. Dopmyia [Tnanka cBs3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrUs

U UMITYJIbC (POTOHA.

OtkpseiTre u uccienoanue Gporordpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dororddexra. YpaBuenue Ditnmreitna mis dotodddexra. «KpacHas rpanuia
doTorddexra.

JlaBnenue ceera. Onwitel I11. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCcTpoWCTBA W MPAKTHUECKOE NPUMEHEHHE: (DOTOIIEMEHT,
dboTomaTunK, colHeUHas O6aTrapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotod(peKT Ha yCTAaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceerouon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas Mmogmens aroma. I[loctynater bopa. M3nydyenue u morionieHue



(OTOHOB mNpH Mepexoje aroMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bunel
cneKkTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BosHoBeie cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOITHOBOU
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue yYCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKA3bIBAIOIINE CJIOXKHOCTh CTpOoeHHsS sjpa. OTKphITHE

paanoakTuBHOCTH. OnbITH Pe3epdop/a no onpeieneHuIo coctaBa paguoakTUBHOTO
uznyuenus. CoiicTBa asbda-, 6era-, raMMa-u3IydeHHUS.
BnusiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA W HelTpoHa. Hykionnas monens sjapa I'eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. DNEeKTPOHHBIN " MTO3UTPOHHBIN Oeta-pacma.
I'amMan3inyueHnue. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprusi CBs3M HYKJIOHOB B siipe. Slnepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [leneHrue u CUHTE3 AIEp.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. I[IpoOiemMbl W TEPCHEKTUBBI
SAIEPHON SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI SIAEPHOM SHEPTEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOJIIOICHHS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3ndeckoit KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomsi ViccnenoBanue

TPEKOB YacTuil (110 TOTOBBIM PoTorpadusm).



Paspnen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PUIUKH
Oranel pa3BUTUA acTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3nnoro neba. Co3Be3qus, SipKUe 3BE3MBI, IUIAHETHI, WX BUAUMOE
JBUKCHHE.

Conneynas cucrema.

Connue. Conneuynass akTuBHOCTh. McrTounumk sHeprum ConHua u 3BE3N.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KJacc —
CBETHUMOCTBY». 3BE3NBI TJIaBHOM IOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J IVIABHOM IIOCJIENOBATENIbHOCTU. BHYyTpeHHee cTpocHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoIonnu CoyHIA U
3BE3/1. DTanbl )KU3HU 3BE3.

Mueunbiii [TyTe — Hama I'anmaktuka. [lomoxenune m gBuxkeHue ComiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sIpax
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xab606ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenust HeBOOpPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHus MOJOXKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, miianet, Miteanoro IlyTu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpoHOMHHM B HSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIMAJILHOM M 3TUYECKOM cepax NesITeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOH KapTUHE MUPA, POJIb (PU3NYECKOil Teopuu B
dbopMuUpoBaHUY MPEACTABICHHUN 0 GU3HMUECKON KapTUHE MUPA, MECTO (HU3UIECKOM
KapTUHBL MHpa B O0OmEM Py COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEACTaBJICHUI O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenne kypca pusmku 6a3oBoro ypoBHs B 11 Kiacce OCymIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypCcamMu MaTE€MaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemuvle nousamusl, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHHE, Hay4HbId (hakT, rumoresa, (Ppu3nUecKas BeJIWYUMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHHE CHUCTEMbl yPaBHEHUW, TPUTOHOMETPUUYECKHUE
GYyHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOCKIHUM HA OCH KOOPJWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMH, NpPU3HAKKH TMOJ00US TpPEYroJbHUKOB,
ompeiesIeHne IONaau TIOCKUX GUryp u oobEmMa Ted.

buonoeus: »nextpuveckue SBICHUS B KUBOW TMpupoje, KoyieOaTelbHbIe
JIBUKECHUS B )KUBOM NMPUPOJE, ONITUUECKUE SIBIICHUS B KUBOM MPUPOAE, NEHCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTALUIMUECKAS] CTPYKTYypa TBEPBIX
TeJ, MEXaHU3MbI 00Pa30BaHUs KPUCTATUTMYECKON PEIIETKU, CTIEKTPAIbHBIN aHAIH3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocus: JWHUW DJIEKTpPOIEpead, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHIYKIMOHHAs I€Yb, pajaap, PaadONpPUEMHUK, TEJIEBU30D,
antenHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas baTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebOHOro mpeamera «Dusmka» Ha ypOBHE CpEIHETO OOIIETo
oOpaszoBanus (0a30BbI YPOBEHB) JOKHO O0ECHEUYUTH JOCTUXKEHHE CJICIYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro mnpeaMera «Pu3rkay AOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIUEH JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOCKJACHUW, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIlecTBa, pacIIMpPeHUE >KU3HEHHOTO
OTIBITa W OTBITA JEATEIBHOCTU B IMPOIECCE pPean3alli OCHOBHBIX HAaINpaBJICHUN
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKITAHCKOHN TO3UIIMK 00YyYarOMIerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO YJIEHA POCCHUHCKOrO O0OINecTBa; MNPUHATHE TPAJAUIIMOHHBIX
OOIIIEYeIOBEYECKUX  T'YMAaHUCTHUECKUX W JE€MOKpaTHYECKHX  I[EHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOT O
oOIIecTBa, y4yacTBOBaTh B CaMOYIPABICHHH B 00pa30BaTENbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIUSMH ¥ Ha3HaYE€HHWEM; TOTOBHOCTh K T'YMaHHUTApHOU U

BOJIOHTEPCKOM  NIEATEIBHOCTH; 2) MNATPHOTHYECKOIrO

BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IpaskTaHCKOW WICHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, I0CTUKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (M3UKU U TEXHUKH; 3) TyXOBHO-HPABCTBEHHOI 0
BOCHUTAHMUA: CHOPMHUPOBAHHOCTHL HPABCTBEHHOTO CO3HAHUSA, ATHYECKOTO
MOBEACHUS;  CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 W TPHHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
Yucji€ B JIESITENBHOCTH YYE€HOrO; OCO3HAHWE JMYHOrO BKJIaJa B TMOCTPOEHUE
YCTOMYHBOTO Oyayiiero; 4) 3¢TeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

S5) TpyaoBOro BOCIHMTAHUA: HHTEpEC K  pa3MuHbIM  cdepam

po¢eCCUOHANIHON JIEATEIbHOCTH, B TOM



YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccun W peann3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTBH K 00OPa30BaHUIO U caMO0Opa30BaHuUIO B 00JACTH
(U3MKU HA TPOTSKEHUHU BCEH )KU3HU; 6)

IKOJIOrH4€eCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb IKOJIOTMUYECKON KYJIbTYPhl, 0OCO3HAHHUE TJI00aTHHOTO
XapaKTepa dKOJIOTHYECKUX MPo0JieM; MIIaHUPOBAHKE U OCYIIECTBICHUE ICHCTBUI B
OKpY’Karolien cpejie Ha OCHOBE
3HaHUS I1IeJIed YCTOWYMBOIO pa3BUTUSI YEJIOBEUECTBA;  pACUIMPEHUE OIbITa
NEATeIbHOCTH SKOJIOTMUYECKON HAMPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 1o Pusuke; 7)
HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hopMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UYECKOM HAyKU;, OCO3HAHWE IIEHHOCTH HAy4YHOMU
NEATeNIbHOCTH, TOTOBHOCTH B TIPOIlECCE€ M3Y4YEHUs] (UMK OCYIIECTBISITh
MPOEKTHYIO U UCCIEN0BATEIIBCKYIO JEITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe HeiicTBUA ba3oBbie
JOrH4ecKHue JeficTBUA:

CaMOCTOATENILHO  (OPMYNHMpPOBAaTH W AKTyalIM3upoBaTh  Mpoliiemy,
paccmaTpuBaTh €€ BCECTOPOHHE; OMNPENENsATh IeNN JCSITeNIbHOCTH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU UX
JTOCTUXKEHUS; BBISBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMaTPUBAEMBIX
bu3MYeCKUX SBICHHAX; pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIINXCS
MaTepuajbHbIX W HEMaTepHAIbHBIX PECYpPCOB; BHOCUTh KOPPEKTHBHI B

NEeATEeNbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OIIEHWBATh PHUCKH IOCJIEACTBUN JAESATEIBHOCTH;  KOOPAMHUPOBATH H

BBITIONHSATH PabOTy B YCIOBHUSX pEaIbHOTO,

BUPTYaJbHOIO M  KOMOMHHUPOBAHHOTO  B3aUMOJEHCTBHS;  Pa3BUBATH

KpPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA

BJIAJI€Th HAYYHON TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOAaMU
bu3nUecKol HAyKH;

BJIAJIETh HABBIKAMH YYEOHO-UCCIIEI0BATENIBCKONU U MPOEKTHOM JAEATETbHOCTH B
obnactu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOHCKY



METOJIOB peUIeHUs 3aJad (PU3NYECKOTO COAEpNaHUs, MPUMEHEHHUIO Ppa3InYHBIX
METO/IOB MO3HAHMS; BIAJETh BUJIAMHU JICSITEIbHOCTH I10 MOJIYYEHUIO0 HOBOTI'O 3HAHUS,
€ro MHTEpHpeTalnuy, MpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IUYHBIX y4e€OHBIX
CUTyallUsX, B TOM 4YHCII€ TIPU CO3[JaHUU yUEOHBIX MPOEKTOB B 00JACTH (PU3UKH;
BBISIBJISITH PUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIU3UPOBATH 3a]a4y, BbIJIBUTaTh
rUNoTe3y €€ peIlleHUs, HaxOAUTh AapryMeHThl JUIsl JI0Ka3aTeslbCTBA CBOUX
YTBEP)KJIEHUM, 3a/laBaTh NapaMeTpbl U KPUTEPUHU PEILICHUS; aHAIU3UPOBATH
MOJIYYCHHbIE B XOJI€ PELIEHUs 3aJaydl pe3ysbTaTbl, KPUTHUECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh H
(dopMynrpoBaTh COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM

NEeSATENbHOCTH, B TOM 4YHUCJIE€ NpU H3y4YeHUU (PU3MKH; aBaTh OLIEHKY HOBBIM

CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS 110

(¢u3MKe B IPAKTUYECKYIO 00J1aCTh
KU3HEJEATEIbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOnacTeil; BbIIBUIAaTh HOBBIE UJIEH, NPEJIaraTh OPUTrHHATBHBIC TOAXObI

U PEILIEHUs; CTaBUTh MPOOJIEMBI U 3a7]a41, JOMYCKAIOIIIE

aNbTEPHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMM MOJIyYEHUs MHPOpMAIUU (PU3UUYECKOIO COJIEpIKaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U MHTEPNPETalNIi0 MH(OPMALUU Pa3IUYHbIX BUAOB U (opM
IPECTABIICHUS; OLIECHUBATh IOCTOBEPHOCTh MH(POPMAIIMH; HCIOIb30BaTh CPEACTBA
MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B PELICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHM3al[MOHHBIX 3a7ad C COOJIOICHHEM TpeOoBaHMM
APrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHus], IPaBOBbIX U
TUYECKUX HOPM, HOPM HHGPOPMAIMOHHON O€30MaCHOCTH; CO3/1aBaTh TEKCTHI
(br3UIECKOro coJiepKaHus B pa3IMYHBIX (hopMaTax ¢
yu€TOM Ha3zHAaueHUs MHPOPMAIMH U LEJIEBONU ayJUTOPHUH, BIOUPAsT ONTUMAIbHYIO
GopMmy mpencTaBiICHUS U BU3YyaTU3alUH.

KoMMyHHKAaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbI€e eiiCTBHS:
OCYIIECTBIIATH OOIIEHWE HAa ypOoKaX (PU3UKU 1 BO BHE-YPOUHOU NEATCIHHOCTH,
pacrio3HaBaTh  MPEANOCBUIKM  KOH(MIMUKTHBIX CHUTyalldd W CMSATYaTh

KOH(JIMKTBI; pa3BEPHYTO ¢ JIOTUYHO H3jaraTb CBOIO TOYKY 3pPCHHS C
HCIIOJb30BaHUEM

SI3BIKOBBIX CPEJCTB; MOHMMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW W
WHAUBUYaJTbHON

paboThI; BEIOMPATh TEMATUKY M METOJIbI COBMECTHBIX ACHCTBUI C YUETOM OOIIHUX



MHTEPECOB U BO3MOXKHOCTEM KaXIOr0 4WICHA KOJUIEKTHBA; IIPUHUMATH €U

COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH ACHCTBUA IO €€

JNOCTVIKEHUIO: COCTABIIATH IUJIaH JEUCTBUM, pACIPENEIATh POIU C yYETOM MHEHUU

YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaTbl COBMECTHOM pabOThI; OLEHUBATH Kay€CTBO

CBOET0 BKJIAJa U KaKI0I'0 YYaCTHUKA KOMAaH/bI B

o0l pe3yabTar Mo pa3paboTaHHBIM KPUTEPUAM; IpeajaraTb HOBbIE MPOEKTHI,
OLICHUBATH UJICU C ITO3ULIUU HOBU3HBI,

OpPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH; OCYILECTBIIATh ITO3UTUBHOE
CTpaTErnyecKoe MOBEeACHNUE B Pa3IMYHBIX

CUTYalLIUSX, POSBIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcalbHbIe yueOHbIe eiicTBrsE CaMoopraHu3amnus:
CaMOCTOSATEIbHO OCYUIECTBJIATh MMO3HABATENbHYIO JESITENIbHOCTh B O0OJACTH
GU3MKM W acCTPOHOMUH, BBISBISTH MPOOJEMBbI, CTaBUTh M (OPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4M; CAMOCTOSITEILHO COCTAaBJIATh IUIAH PEHICHUS PAacu€THBIX U
KayeCTBEHHBIX 3a/1ay, IUTAaH BBIMIOJIHEHUSI MPAKTHUECKOW paboThl ¢ y4€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEW M TMPEANOYTCHH; JaBaTh
OLIEHKY HOBBIM CHUTYallHsIM;
pacHIMpATh PaMKU y4yeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnoYTeHHI;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €Tro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHUE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CTIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MIPOSIBICHUIO APYAUIIUU B 00JIaCTH

(M3UKH, TOCTOSTHHO TOBBIIIIATh CBOM 00pa30BaTEILHBIN M KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJQJICTh  HABBIKAMHU  TIO3HABATEIBHOM  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIbTATOB W
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI pe(IICKCUU IJIs1 OIICHKU CUTYyAIllH, BBIOOPA BEPHOTO
pelIeHNUs; yMETh OLIEHUBATh PUCKUA U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 10 UX
CHUKEHUIO; IPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX MPU aHAIIU3€E PE3YJIbTATOB
NEeATEeNIbHOCTH; MPUHUMATh ce0si, MOHMMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATH MOTUBBI U aPIYMEHTBI APYTUX IPU aHAIIU3€E PE3YIbTATOB AESITEIbHOCTH;
MPU3HABATH CBOE MPABO ¥ MPABO JAPYTHX HA OIMIHOKH.

B npouecce nocTrkeHUs JIMYHOCTHBIX PE3YIBTATOB OCBOSHUS IPOrPAMMBI 110
dbusrke 78 ypOBHSA cpeaHero ooOmero oOpa3oBaHMs Yy  OOyYaromMXCs



COBEPIIEHCTBYETCS OYMOIMOHATBHBIH WHTEIUIEKT, TIPEIMOTar afOIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHON C(ephl,
OBITh yBEpEHHBIM B ce0e; caMOpETyIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb,
yMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTH
aanTHPOBATHCA K 3MOIMOHAIBHBIM WU3MEHCHHSM W TPOSBISATH THOKOCTH, OBITH
OTKpPBITBIM HOBOMY; BHYTPECHHEW MOTHBAIIMH, BKIIOYAIOIICH CTpPEMIICHHE K
JOCTIKEHUIO TSI U YCIEXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH
UCXO/S U3 CBOMX BO3MOXKHOCTEH; SMITATHH, BKIFOYAIOIIEH CIOCOOHOCTh TIOHUMATh
OMOIMOHATILHOE COCTOSTHUE JPYTHX, YIUTHIBATH €0 TP OCYIIECTBICHUHU OOIICHHMSI,
CIIOCOOHOCTh K COYYBCTBHIO M CONCPEKUBAHWIO; COIMAIBHBIX HABBIKOB,
BKJTFOYAIOIIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSABIISATH HHTEPEC M pa3perniaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K koniy o0yuenus B 10 ki1acce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA IMpUMEpax poiib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHON HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TIPAKTUYECKOW JAEATEIbHOCTU JIIOJIEH; YYWUTHIBATH TI'PAHMIIBI
NPUMEHEHUS] M3Yy4YeHHBIX (U3MUECKHX MOJENeH: MmaTepuaigbHas  TOYKa,
WHEpIMANIbHAs CUCTeMa OTcu€ra, aOCONIOTHO TBEPAOE TENIOo, HACANbHBIN Ta3,
MOJICJIM CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOYCYHBIN AJIECKTPUUECCKUU
3apsl IpH penieHuu GU3NIECKUX 3a/1a4;

pacno3HaBaTh (pU3NYECKUE SBICHUS (MPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHS BEIIECTBA U
ANEKTPOJANHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUXKEHUE,
CBOOOJIHOE TaJieHUE TEJl, IBIKCHHE M0 OKPYKHOCTH, MHEPIIUs, B3aHMMOJICHCTBUE
ten, nuddysusi, OPOyHOBCKOE IBMKEHHUE, CTPOCHHUE JKUIKOCTEH W TBEPABIX Tel,
M3MEHEeHHEe O0OBbEMA TeJl MpPU HArpeBaHUU (OXJIAXKIECHHH), TEIJIOBOE PaBHOBECHUE,
UCIapeHHue, KOHJCHCAIMs, IUIABICHUE, KPUCTAJUIU3ALMS, KUIICHHE, BIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Tra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJYy NapaMeTpaMy COCTOSIHUSI Ta3a B M30Mpolieccax, JICKTPHU3alus Ted,
B3aUMOJICHCTBUE 3apsiOB; OMUCHIBATH MEXAaHUYECKOE JIBIKCHHE, HCIOIb3Ys
du3nUecKue BEJIMYUHBI: KOOPJUHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tesa, Cujia, UMIYJIbC Tela, KHHETUYeCKasi SHeprus, MOTEeHIIMabHasl SHEPTrus,



MexaHuueckass paboTa, MeXaHWYecKash MOIIHOCTb, MPU OMUCAHUU MPABUIBHO
TpakToBaTh (HU3NYECKUN CMBICT HCIOIb3YEMbIX BEIWYUH, UX OOO3HAYEHUS H
€JIMHULIbI, HAXOIUTh ()OPMYIJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIIUUUHY C
JPYTUMU BEJIMUYMHAMU; OTTUCHIBATH U3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJI U TETUIOBBIC
SBJICHUSI, HUCIONb3ysd (PU3MUEeCKHMe BEJIMYMHBI: JAaBIICHUE Tas3a, TeMIleparypa,
CpelHsisi  KUHETHYECKass  DHEPrusi  XaoTHYECKOrOo  JIBUKEHUS  MOJIEKYI,
CpeIHEKBAAPATHUUYHASI CKOPOCTh MOJIEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprus, pabora raza, KoO3QPUIUEHT MOJIE3HOr0 ACHCTBUS TEIJIOBOTO JBUTATEINS;
Opyu  ONMUCAHUM TIPABUJIBHO TPAKTOBATh (DU3MYECKUN CMBICIT HCIOJb3yEeMbIX
BEJIMYUH, WX OO0O3HAUCHUS] M €JAUHUIBI, HAXOAUThb (DOPMYIBI, CBS3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAM; OMUCHIBATh M3YYCHHBIC
AJIEKTPUYECKUE CBOMCTBAa BEIECTBA M JJICKTPUUYECKHUE SIBJICHUS (TIPOIIECCHI),
UCTIONB3Ysl (DU3NUECKUE BETUYUHBI: DJICKTPUUYCCKUM 3apsij], dJIEKTPUUECKOE TMOJIe,
HaIpPsHKEHHOCTD TIOJISI, TOTEHIIMAJN, Pa3HOCTh TOTCHIIMAIOB;, IPU OIMHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKHM CMBICT HCIHOJIB3YEMbIX BEJIHYMH, HX
0003Ha4YeHUs] W E€IUHHUIIBI, YKa3biBaTh (POPMYIbI, CBSA3BIBAIOIINE JAHHYIO
bU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYMHAMU; aHAIM3UPOBATH (PU3UYECKUC
IPOIIECChl W SIBIIGHMS, MCTONB3Yysl (PU3MYECKHE 3aKOHBI M IPUHIUIBI: 3aKOH
BcemupHoro Ttsarorenus, I, II wm III 3akonsr HproTOHA, 3aKOH CoOXpaHEHUs
MEXaHMYECKOW PHEPTUH, 3aKOH COXPAHEHHUS MUMITYJIbCA, MPUHIUN CYNEPIO3UIIUN
CWJI, TPUHIUMII PABHOMpPABUS MHEPIUAIBHBIX CUCTEM OTCUETa, MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpEIHEU
KMHETHYECKOM DHEPrUM TEIIOBOTO JBIIKCHHMsI MOJEKyl ¢  aOCOIIOTHOU
TEMIEpaTypoil, TMEpBbIA  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXpPaHECHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mnpu 53TOM pas3inyarh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHHUE M YCIOBUs (TPaHUIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSCHITh OCHOBHBIC TPUHIMIBI JCWCTBUS MAIIWH,
MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3NMYaTh YCIOBHS HX OE30MacCHOIO
WCMOJIb30BaHUS B TIOBCEIHEBHOM KW3HU;,  BBIMOJHATH DSKCIEPUMEHTHI 110
HCCIIeIOBAaHUIO (U3UICCKHUX SBICHUN U

MPOIIECCOB C MCIOJIL30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MpPU STOM
dbopMyIHpoBaTh MPoOIIEMY/3a/1a4y ¥ THIIOTE3Y YU4SOHOTO SKCIICPHUMEHTA, COOMPATH
YCTAHOBKY U3 MPEJI0KEHHOT0 000PYyI0BaHUs, TPOBOJAUTH OMBIT U (DOPMYIUPOBATH
BBIBOJIbI; OCYIIECTBIISITh MPSMBIC W KOCBEHHBIC M3MEPECHUS (PU3MUCCKUX BEIUYHH,
IIPU ATOM BBIOMPATH ONTHUMAJIBHBIN CITIOCOO M3MEPEHHUS M MCIIOJIb30BATh H3BECTHBIC
METOJIbl OIIEHKU TOTPEHIHOCTEH W3MEpPEeHUH; UCCIEeA0BATh 3aBUCUMOCTH MEXIY
(bU3NUECKUMH BETMYMHAMH C



WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpPOBATH PE3yIBTATHI TIOTYUYCHHON 3aBUCUMOCTH (DH3NICCKUX BEIIMYMH B BHJIC
Tabnmil u TpaduKoOB, NeJaTh BBIBOJIBI MO pe3yjbTaTaM HCCIICIOBaHUS; COOII0IATh
npaBmia 0€30MacHOro TpyAa MPH MPOBEACHUH UCCIICOBAHUI B paMKaxX y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HUCCIEeNOBATENIbCKOW ¥ TMPOEKTHOM JEeSTENbHOCTU C
WCITOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO OOOPYIOBAHHS,
pemarh pacuy€THBIC 3aJ1a4d C SIBHO 3aJaHHOW (PU3WYECKON MOJEIBIO, HUCIOJIB3YsI
¢du3nyueckre 3aKOHBI U TIPUHIIUAIIBI, HA OCHOBE aHajn3a yCIIOBUS 3a7a4dl BHIOUPATH
Gu3HUECKYI0 MOJIEeNb, BBIACHATh (U3UYECKHUE BEIMYUHBI W (DOpPMYJIBI,
HEOOXOUMBIE IS € pEeIICHHUs, MPOBOJWTHh PACUEThl U OIICHUBATH PEATbHOCTH
MIOJIYYCHHOTO 3HAYCHHUS (DU3UYCCKOW BEIMYMHBI; PEIaTh KAYCCTBEHHBIC 3aadM:
BBICTPANBATh JIOTUYCCKH HETPOTHBOPECUUBYIO IIETIOUKY PACCYKJICHUN C OIMOPON Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NYECKUE SIBIICHUS,

UCII0JIb30BaTh IIPH PEIICHUH YYCOHBIX 3a/1a4 COBPEMEHHBIC HH(OPMAIIMOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTCPIPETAIMKM M TPEICTABICHUS
y4eOHOM ¥ HAY4YHO-TONYJSAPHON WH(POPMAIMK, IOTYYCHHOW W3 Pa3IMYHBIX
MUCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOYYacMy0 HHPOPMAIIUIO; TPHUBOIUTH
pUMepHI BKIIaJa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
Y TEXHOJIOTHI{; UCIIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS 10 (QU3UKE B MOBCEIHEBHOM
KU3HM i1 oOecriedyeHuss O€30MacHOCTH TIpU  oOpalieHHu ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOWCTBAMU, JII COXPAHEHHs 37J0POBbsI M COONIOJCHUS HOPM
DKOJIOTUYECKOTO TIOBEJICHUS B OKpY)KamoIiel cpene; paboraTh B Tpymdme ¢
BBITTOJITHECHUEM PA3IMYHBIX COITUAIBHBIX POJIEH,

IUIAHUPOBaTh PAa0OTy TPYMIBI, PalMOHAIBHO paCHpeleNsaTh OO0SI3aHHOCTH U
IUTAHUPOBAThH JESATCIIBHOCTh B HECTAHJAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K xoniy o6yuenus B 11 kiacce mpeaMeTHbIE pe3ynbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poiib U MecTo (U3UKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KAapTUHBI MUpPa, B PA3BUTUHU COBPEMEHHOM TEXHUKU M
TEXHOJOTHH, B NMPAKTUYECKOU AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€JUHCTBO
¢usnuecko KapTUHBI MHpA;, YYUTHIBATH TPAHUIBI MPUMEHEHUS W3YYCHHBIX
buznuecknx MomeNel: TOYCHYHBIA AIEKTPUUSCKHN 3apsii, Jyd CBETa, TOUYCUHBIN
HMCTOYHUK CBETa, siIEpHAsi MOJIENIb aTOMa, HYKJIOHHAsl MOJIeJIb @aTOMHOTO siJipa IpH
permieHnr (PU3NYECKUX 3aJ7ad; paclo3HaBaTh (PU3NUYECKHUE SBICHHS (IIPOIECCHI) U
OOBSICHSITh MX Ha OCHOBE 3aKOHOB JJICKTPOJAMHAMUKU W KBAHTOBOW (DU3UKWU:
AJIEKTpUYECKAasT MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE



JEUCTBHUSL TOKA, B3aMMOJICHCTBUE MAarHUTOB, OJJICKTPOMArHUTHAs WHAYKIUS,
JEHCTBUE MAarHUTHOTO TOJsi HAa MPOBOJHHUK C TOKOM M JBWXKYLIMHCS 3apsi,
ANEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHEHHOE PaCIPOCTPAHEHHE CBETA,
OTpakeHue, MpenoMieHue, uHTepdepeHuusa, Audpakuus U MOJIsSpU3alus CBETa,
nucriepcus cBeta, hotodnektpuueckuit agdext (pororddekr), cBeTOBOE NaBleHME,
BO3HUKHOBEHHE JIMHEMYaTOTO CIHEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U
HCKYCCTBEHHAsl PaJIMOAKTUBHOCTD; OIMCHIBATh M3y4YEHHBIE CBOICTBA BEILECTBA
(3neKTpuYecKue, MAarHUTHBIE, ONTHYECKHE, DJIEKTPUUYECKYI0 MPOBOJAUMOCTD
pPa3IUYHBIX Cpel) U DIEKTPOMArHUTHbIE SIBICHHUS (TPOLECChI), HCHOIb3Ys
(¢u3nueckre BETUYMHBI: DJIEKTPUYECKUM 3apsll, CHJla TOKa, DJIEKTPUUYECKOE
HanpsDKEHHE,  AJIEKTPUYECKOE  CONMPOTUBJIEHUE,  PA3HOCTh  MOTEHIIMAJIOB,
ANEKTPOABMKYILAS CUjla, paboTa TOKa, MHAYKIUS MarHUTHOIO MOJIs, cuja AMIepa,
cuia JlopeHiia, THAYKTUBHOCTb KaTYIIKH, YHEPTUS SJEKTPUUECKOTO U MATHUTHOTO
noJieH, Mepro/1 U 4acToTa KosieOaHuii B K0JieOaTeIbHOM KOHTYPE, 3apsi/i U CUjia TOKa
B [IPOIIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KOJIeOaHu, POKYCHOE pacCTOSIHUE
U ONTHUYECKAasl CHJIa JIMH3bI, MPHU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3MUECKUIN
CMBIC]I HCIOJIB3YEMbIX BEJIWYMH, UX OO0O3HAYEHUS U EIUHUII, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIIME TAHHYIO PU3NYECKYIO BEIMUYHUHY C IPYTUMU BEJIMUUHAMU;
ONKCHIBATh HW3Y4YEHHbIE KBAHTOBBIC SBJICHUS U TIPOLECCHI, HCIOIB3YS
¢u3znueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUi U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciaa, SHEPTUsl CBI3U
aTOMHBIX SIIEP, TPU ONUCAHUM TPABWIBHO TPAKTOBATh (PUIMYECKUN CMBICIT
UCIIOJIb3YEMbIX BEIIMYUH, MX OOO3HAYCHUS U EAWHHIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3HYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYHMHAMH,
BBIUUCTSATh 3HAYeHHE (DU3NYECKON BEIMYWHBI, AHATU3UPOBATh (PUBUUYECKUE
NIPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3MdecKre 3aKOHBI M MPHUHIMIBL: 3aKoH OMa,
3aKOHBI TOCIEAOBATEIBHOTO U MapauIeIbHOTO COCIUHEHUS MPOBOJHUKOB, 3aKOH
JIxoyns—JIeHna, 3aKOH AJIEKTPOMATHUTHOW MHAYKLIMWH, 3aKOH NPSMOJHUHEHNHOIO
paclpoCTpaHEHUsI CBETA, 3aKOHbI OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMIICHHS CBETA,
ypaBHeHHe OiHImTEeHa 1 (oTodddeKTa, 3aKOH COXpaHEHUS DHEPTUH, 3aKOH
COXpaHEHHSI HMMIYJIbCA, 3aKOH COXPAaHEHUS JIIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHHMsI MacCOBOT'0O YMclia, TOCTyaaTel bopa, 3aKOH pagnoaKkTUBHOIO pacraja,
IpU 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOoe
BBIDAKEHWE W YCJOBHUS (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH; OIPEACIAThH

HaIpaBJIeHHE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIsl TPOBOIHUKA
C TOKOM, CHJIbI AMriepa u cvitbl JIOpeHI1a; CTPOUTh M OMUCHIBATH U300paKeHNE,
CO3/1aBaEMO€ INIOCKUM 3€pKaJIoM,



TOHKOM JINH30M; BBITIOJIHATEH YKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3HUSCKIX
SIBIICHUM U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUU: MPU ITOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMSI, IIPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBI; OCYIIIECTBIISATh MPSMbIC M KOCBEHHBIE M3MEPCHUS (PU3UYCCKUX BEIIMUMH,
IIPY 3TOM BBIOMPATH ONTUMAIBHBINA CIIOCO0 U3MEPEHHMSI M HCTIOIh30BaTh U3BECTHBIC
METOJBl  OIEHKH TIOTPEIIHOCTEH W3MEPEHHH, WCCIIEeN0BaTh 3aBHUCHUMOCTHU
(GU3HYECKNX BEIMYMH C HCIIOJB30BAaHUEM TPSAMBIX HW3MEPCHUW: TIPH ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl OJYYCHHON 3aBUCUMOCTH
(u3HUECKUX BETUYHMH B BUJIC TAOJIHII U TPa(UKOB, IeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
UCCIICIOBAHUS;, COOJIFOIaTh MpaBWja OE30MacHOr0 TpyAa TPU  IPOBEIACHHH
UCCIICIOBAaHNN B paMKaX y4eOHOTO SKCIIEPUMEHTA, yU4eOHO-HCCIICI0BATEIHCKON 1
NPOCKTHOW JICSITCIIbBHOCTH C UCIOJIb30BAaHUEM HM3MEPHUTCIIBHBIX YCTPONCTB M
JabopaTopHOTO O000OPYIOBAHUS, peliaTh PacUETHhIC 3aJa4yd C SBHO 3aJaHHOU
(bu3HUeCcKOl MOJENBIO, UCIIONB3YsS (DU3UYCCKUE 3aKOHBI M MPUHITUIIBI, HA OCHOBE
aHaJM3a YCJIOBUS 33J1a4d BHIOMpATh (DU3UYCCKYIO MOJIEIb, BBIICIATh (PU3NYCCKUE
BEJIMYUHBI U (OPMYIIBI, HEOOXOIUMBIE IJisi €€ pelIeHHs, TPOBOAUTh PACUETHI U
OLICHMBATh PEATLHOCTh MOJYYEHHOTO 3HA4eHUsI (PU3MUECKOW BEIWYMHBI, peuiaTh
KayeCTBEHHbIE 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYUBYIO IEMOYKY
pacCcy>KJIeHUl ¢ OMopoil Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSI;

UCIIOJIb30BaTh MIPH PEIICHUN YYEOHBIX 3a/1a4 COBPEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTMU [JIsl MOMCKa, CTPYKTYpUPOBAHMS, MHTEPIPETALIMA U MPEICTABICHUS
y4eOHOW M HAyYHO-TIONYJSpHOW WHGOPMAIIUU, TIOJYYCHHOU W3 pa3IUYHBIX
MUCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJTy4aeMylo WH(MOPMAIUIO; O0OBSICHATD
MPUHIMIBL JCHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3IHyYaTh
yCcIOBUSL MX 0€30MacHOTO HCMOJb30BaHUSI B MOBCEAHEBHOW >KM3HU; MPHUBOAUTH
MIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;
MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3UKE B TMOBCEAHEBHOM >KU3HU IS
oOecrieueHus 0E30MACHOCTH TPU OOpameHuu ¢ TPHOOpaMH M TEXHUYECKHUMU
YCTPOMCTBAMHU, JISI COXPAHEHHMS 3I0POBbSI U COOJIIOJCHUSI HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEeH cpeie; padoTaTh B IPYMIE C BHIMOJHEHUEM Pa3IUUHbIX
COIMAJILHBIX POJIEH, TUTAHUPOBATH PalbOTy TPYIIIbI, PAIMOHATBLHO PACHpPENesTh
00S3aHHOCTH W TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUAX,
aJIcKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 YYACTHUKOB TPYIIbl B pELICHUE
paccMaTpruBaeMoOi MPOOIEMBL.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposkre)
Ne n/m o0pasoBaTeJbHbIC
NPorpamMmbl Kontpoasubie | [IpakTuueckue
Bcero pecypchl
padoTsbI padoThI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kutematnka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Apsanmma 7 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXpaHEHHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/Tf41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA




OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOI

bu6mmoreka [{OK

3.1 TEOPUU 9 https://m.edsoo.ru/7f41bf72
) o bu6mmoreka [{OK
: CHOBBI TCPMOIMHAMHUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHHSI BEILIECTBA. bubnnorexa [JOK
3.3 @dazoBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 INeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN A5IeKTpUYECKUil TOK. TOKH B bubmuorexa [JOK
4.2 Ppa3IUYHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (wnpposrie)
Ne i/ o0pa3oBaTe/bHbIE
NPorpamMmbl KonTpoubnbie | IIpakTnueckue
Bcero pecypchl
padoTsbI padoTsbI
Paznen 1. DJIEKTPOJAUHAMUKA
MarnuTHO€ noJie. DNeKTpOMarHuTHas bubnuoreka [IOK
1.1 AHIYKIHAS 1 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKue U JIEKTPOMarHuTHBIC bubmuoreka [JOK
21 KoJeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4ecKUe U JIEKTPOMarHuTHbHIC bubnuoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH




OcCHOBBI crieIIUATIBLHOM TEOPUHU bubnuorexa [JOK
3.1 OTHOCHTEJIBHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBASI ®PU3UKA
5 bubmmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOM OIITHKH 6 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c¢
bu6mmoreka [IOK
4.3 ATOMHOE A1po 5 https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/Tf41c97c
Hroro no pasneny 7
Paszpen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnnoreka
4 [HOK

6.1

O6o0611aroriee MOBTOpEHNE

https://m.edsoo.ru/7f41c97¢c




Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68







IHHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne T Jlata undposbie
eMa ypoka
n/n yp B KourposbHeie | IIpakTuyeckue | usyyenus obpasoBaTebHbIe
cero
paboThI paboThbI pecypebt
®du3nKa — HayKa O IPUPOJIE.
1 Hayusble MeTO/IbI MO3HAHMUS 1 brbmotexa LIOK
OKPYXKAIOLIETO MHpa https://m.edsoo.ru/ff0c32e2
Porp u  wmecro  ¢usukum B
(dhopMupoBaHUU COBPEMEHHOU Bu6miorexa [IOK
2 = 1
HAayqHOW  KapTHHBI ~ MHWpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEbHOCTH JTHOJEH
Mexanuueckoe NBIDKECHUE.
OTHOCUTENBHOCT ~ MEXaHHYECKOTO Bu6miorexa [[OK
3 ABHkerus. [lepemeluenue, CkopocTs, ! https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE TTPsAMOJIMHEHHOE bubnunorexa [JOK
4 JBHKCHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSIMOIMHEWHOE bubnunoreka [JOK
S JBHKCHHE 1 https://m.edsoo.ru/ff0c372e
6 CBoOomHoe — maaeHue.  YCKOPEHHe . bubnunoreka [JOK

CBOOOIHOTO IMaJECHUA

https://m.edsoo.ru/ff0c39cc




KpuBosmHeliHOE 1BUXKEHUE.

7 JIBIKeHUE MaTepHAIbHOM TOYKH IO bubmmoreka [IOK
OKDPY)KHOCTH https://m.edsoo.ru/ff0c3ada

8 [IpuHuun oTHOCKUTENBHOCTH [ anues. bubnuorexa [JOK
HNuepumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IIepssiit 3ak0oH HproToHA
Macca Tena. Cuna. IIpuHmun

9 CYIEPIIO3UIMK CHJI. BTopow 3akoH Bubmmoreka [IOK
HbIOTOHA JUTSl MATEePHAIBHOH TOUKH https://m.edsoo.ru/ffO0c3be8
Tperun 3akoH HeroToHa st bubnuoreka [JOK

10 MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroteHus. Cuia

11 TsokecTd.  I[lepBas — KocMHYecKas bubmoreka [IOK
CKOPOCTB https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [JOK

12 TeNna https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunenrt tpenus.

13 Cuiia COnpOTHBIICHUS [IPU BHKCHHH bubnuorexa IIOK
Tena B SKUIKOCTH MM Ta3e https://m.edsoo.ru/ff0c3t76
ITocTynarensHo€E M BpalaTeIbHOE

” JIBM)KEHUE a0COIIOTHO TBEPIOTO TeJa. Bu6miorexa IIOK

Mowmenrt cuibl. [neyo cuibl. YciaoBus
paBHOBECHS TBEPIOIO Tesla

https://m.edsoo.ru/ffOc41a6




15

NMnynsc MarepuaibHON TOYKH,
CUCTEMBl MAaTEPUAIBHBIX TOYEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUSI
AMITyJIbCca. PeakTuBHOE IBU)KEHHE

bubmmorexa [{OK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa ¥ MOLLIHOCTE CHJIBI.

Kunernueckast sHEprus MaTepuagbHON
Touku. Teopema 00 W3MEHEHHH
KMHETUYECKON DHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.

bu6moreka [IOK

[TorenumanpHass SHEpPrus  ynpyro
ne(popMUPOBAHHON MIPYKUHBI.
[ToTennmanpHas sHEprust TeNa BOIU3U
MOBEPXHOCTH 3€MJIH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManpHbIe U HEIOTEHIMAIbHBIE
cuiibl. CBs3b paboTHI
HEMOTEHLIUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI €
W3MEHEHHEM MEXaHMYECKON SHEepruu
Tena Ha TpPUMEpPEe  PACTHKEHHS
PE3UHOBOTO KI'yTa»




20

KontponeHast pabGora mo Teme
«Kunemaruka. J{lunamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE)

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

21

OcHoBHEIC IIOJIOKCHUS
MOJICKYJISIPHOKHHETHYCCKOW TEOPHH.
Bbpoynosckoe nBuxenue. {udpdys3us

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUA U
B3aUMOJEHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosiHuas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa

u e€ uzmepenue. [llkana temneparyp
Lenscns

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMIepaTypa Kak Mepa
cpeaHeld KUHETHUYECKOW HHEpPruu
JBUKEHUSI MOJIEKYIL. Y paBHEHHE

MenneneeBa-Knanelipona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI




Jlaboparopuas paboTa
«MccnenoBanue 3aBUCUMOCTH MEXITY

28 rnapameTpamu COCTOSIHUSI
Pa3peKEHHOTO Ta3a»
H3omporiecchl B UAcaIbHOM Ta3e U UX bubnuorexa [JOK

29 rpaguveckoe mpeICTaBIeHNue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U

20 criocoObI e€ m3Menenusi. KommyaecTro Bu6morexa LIOK
TeIIOTEL 1 padoTa. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

bu6mmoreka [IOK

31 Brgip1 Temmonepeasn https://m.edsoo.ru/ff0c5¢c36
ViaenpHasg TEIJIOEMKOCTL BeEIECTBA.

32 Konunuectso TEIUIOTHI npu bubnmorexa IOK
Temionepeaaye. AauabaTHbIN IPOLIECC https://m.edsoo.ru/ff0c5¢36
[TepBrIil 3aKOH TEPMOJUHAMUKU U €70 bubnuoreka [JOK

33 NPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
HeobpaTumocTs mporieccoB B

34 npupoe. Bropoii 3akoH bub6mmoreka IIOK
TEPMOIMHAMHAKH https://m.edsoo.ru/ff0c6230

35 [Ipunuun neiictus u KIIJI rennoBoit bub6mmoreka [JOK

MalllnHbI

https://m.edsoo.ru/ff0c600a




36

uxn Kapuo u ero KII[

37

DKosoruyeckue mpooIeMbl

TEIJIOHEPTEeTUKU
O6o6marmuii ypok «MoJieKysspHas bubnuorexa [JOK

38 ¢usuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paborta o teme

39 «Monekynsapuas ¢pusuka. OCHOBBI bubmmoreka [IOK
TEPMOIMHAMHIKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanne u KOHICHCAIIHSL. bubmuotexa [JOK

40 Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoTIOTHAs! 1 OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/yxa. HachleHHbIH bubmoreka LIOK
Ha https://m.edsoo.ru/ff0c64d8

p

Teepnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHH30TpONUS Bu6miorexa [[OK

42 -
CBOMCTB KpUCTAILIOB. Kunxue https://m.edsoo.ru/ff0c65f0
kpucTauibl. COBpEMEHHbIE MATEPHUAIIBI
[InaBnenue U KpUCTATUIU3ALML.

43 VenpHas TenjaoTa MIaBJICHHUS. brbmiorexa [IOK

https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OamaHca

https://m.edsoo.ru/ff0c6820




Onexrpuzanus Tei. JNEKTPUUECKUU

bu6mmoreka [IOK

45 3apsaa. JIBa BHMJA DIEKTPUYECKUX
3apsiIoB https://m.edsoo.ru/ffOc6bcc
[IpoBoaHUKH, JIDIICKTPUKU u

46 HOJIyIPOBOIHUKH. 3aKOH COXPAHEHHS bubmorexa [IOK
IIEKTPUYECKOTO 3apsifia https://m.edsoo.ru/ff0c6bcc
B3aumonencrBue 3apsaoB. 3akoH

47 Kynona. ToYeqHBIN AIIEKTPHICCKIH bubmmoreka [IOK
3apsi https://m.edsoo.ru/ffOc6ced
Hanpsisk€HHOCTB EeKTpUYECKOro

48 noJist. [TpuHIAT cynep‘nosnupm BuGmorexa [IOK
SNICKTPHHICCKHX MOJICH. JTnHiH https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 3neKTpoCcTaTu4eckoro

49 nois.  [lorenmman.  PasHocTb bub6miorexa [HOK
OTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKHM M JAWUIEKTPUKH B

50 AMEKTPOCTATUIECCKOM noJie. but6morexa LHOK
JIMaIeKTprYecKas IPOHULAEMOCTD https://m.edsoo.ru/ff0c7018

bubmuorexka [JOK

51 InexrpoeMKocTs. Konnencatop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO

52 KOHJICHCATOPA. DHEPrusl 3apsHKEHHOTO bubmorexa [HOK

KOHACHCATOPAa

https://m.edsoo.ru/ff0c72c0




53

Jlaboparopuas pabora "U3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHiMn JOElWCTBUA W NPUMEHEHHUE
KOHJEHCATOPOB, KOIMMHUPOBAIBHOTO

ammapara,  CTpYHHOTO  TIpUHTepa.
DNeKTpoCcTaTUYEeCKas 3aluTa.
3a3eMIiIeHHe AIEKTPOIpruOOpOB

55

ONEKTpUYECKUA TOK, YCJIOBHUS €ro
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuma  TOKAa. Hamnpsoxenue.
Conpotusnenue. 3akoH Oma st
ydacTka [enu

56

[TocnenoBarensHOE, napasuiesibHoe,
CMEIIaHHOE COEAUMHEHUE
npoBoAHUKOB. JlaGopaTtopHas pabota

«HSyLICHI/Ie CMCIIaHHOI'O COCAMHECHU

PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0




59

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COTNIPOTHUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIpOBOIUMOCTh

60

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa NIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAs U
MpUMecHasi TpoBOAUMOCTh. CBOMCTBA
p—n-nepexona. [lonynpoBoIHUKOBEIE

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

puOOPHI

62

DJIEKTPUYECKHMH TOK B pacTBOpax u
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUH  TOK B razax.
CaMOCTOATEIBHBIN u
HECaMOCTOSTEIbHBIN pa3psil. MoTHUS.

IIna3ma

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

64

DeKTprYeCcKrue IPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€e3011acCHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok
«INeKTPOANHAMUKAY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be




KonTtposneHas paboTa o teme
«Qnexrpocraruka. [locTossHHBIN

bubmmoreka [{OK

- 1 1
66 DIIEKTPUYCCKUHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeaaxX»
PesepBHbiit ypok. KonTponbHas padora bubnuorexa [JOK
67 1o Teme "DNeKTpouHaMHKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maromuii ypok bubnuorexa [JOK
68 no temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 3 3
11 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne JlaTa uupposbie
. Tema ypoka Beero Kontpoabubie | IlpakTuyeckue M3ydYeHns o0pasoBaTe/ibHbIE
padoThbI padoThI pecypcbl
ITocTosTHHBIE MATHUTEL U UX
. B3aUMOJEHCTBHE. 1}/IaFHI/ITH06 HoJIe. . Bu6nuoreka [JOK
Bexrop MarHuTHOM MHIyKIMH. JIMHAK https://m.edsoo.ru/ff0c9778
MarHuTHOW MHAYKIIUU
MarauTtHo€ 1oJie TPOBOJIHUKA C TOKOM.
> OmneIT Opcrena. 1 bu6nuoreka [IOK

B3anmonericTBue MpoBOJHUKOB C
TOKOM

https://m.edsoo.ru/ff0c98fe




JlaboparopHas pabota «/3yueHune
MaravTHOI'O IIOJIA KaTylIKHU C TOKOM»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c98fe

[JelicTBue  MarHMTHOTO  MOJIA  HA
MPOBOJHUK ¢ TokoM. Cuita Amnepa.
JlabopaTtopHnas pabota
«MccnenoBannue IeHCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MarHUTHOTO TOJIST HA
JBIDKYIYIOCS 3apsDKCHHYIO YacTHILY.
Cuna Jlopenma. PaGoTa cuitbr
Jlopenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas uHayKuus. [lotok
BEKTOpa MarHUTHOW uHAYKIMU. IJ1C

WHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHO M
unaykuu dapanes

JlaGopaTopHas pabora
«HccnenoBanue SIBIICHHS
AIIEKTPOMATHUTHON WHIYKITHH)Y

bubmunoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTtuBHOCTSH. SIBIEHUE
camouHaykuu. 3/1C camonHIyKIuu.
DHeprusi MarHuTHOTO TOJI KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE M0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600




TexHuueckue yCTpOMCTBA U UX
IIPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
JJIEKTPOMArHMTHI, SJIEKTPOIBUTATEIb,
YCKOPUTENIM 3JEMEHTApPHBIX YacTHL],
MHJYKIMOHHAs I1eYb

10

O6oOmatomuii  ypoxk  «MarHutHoe
I10JI€C. BHCKTpOMaFHI/ITHaH HUHAOYKIUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponsHast  pabota 1o  Teme
«MaruuTtHoOe 1noe.
SHGKTPOMaFHI/ITHafI HUHAYKOHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUYECKHE
KoJiebanus1. ["'apmMoHHUeckure
KoJIeOaHusI. VYpaBHeHue
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEPrIn

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/1a MaJIbIX KoJieOaHmid Tpy3a Ha
HUTH OT JUITMHBI HUTHU U MACChl TPy3a»

14

Konebarenbubid koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHbIE  KONeOaHus B
UJeanbHOM K0JIe0aTebHOM KOHTYpE.
AHaNOTUs MEXIy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




15

®opmyna TomcoHna. 3aKoH
COXPAaHCHUSA SHCPIrur B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ffO0cb9c4

16

[IpencraBnenne 0  3aTyXarolIUX
KOJICOaHHSX. BrinyxeHHBIC
MexaHuuyeckue koyiebanus. Pesonanc.
BEIHYXIIEeHHBIE ~ AJIEKTPOMAarHUTHBIE
KojeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MepEeMEHHBIA TOK. MOIITHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPsHKCHAS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IpoussoacTso,
nepeaada u notpebaeHue
ANEKTPUYECKON SHEPTUU

19

YcerpoicTBO u MPaKTUYECKOE
MIPUMEHEHHE DJIEKTPUUECKOTO 3BOHKA,
reHepaTopa  NEPEeMEHHOTO0  TOKa,
JTUHUH 3JIeKTporepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOrHYeCcKUe PUCKU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus

QJICKTPOOHCPIUH B IMOBCEIHEBHOU
KHN3HH




Mexannueckue BOJIHBI, yCJ10BuUs
pacnpoctpanenus. [lepuon. CkopocThb

bubmmorexa [{OK

21 paclpoOCTPaHCHUS M JJIHHA  BOJIHBL. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIHHBIEC BOTHBI
3Byk. CkopocTh 3ByKa. I[pPOMKOCTH bubnuorexa [JOK

22 3ByKa. BeicoTa ToHa. TeM0Op 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX

23 CBOWCTBa U CKOpoCTh. [lkana brbmotexa LIOK
IEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
[IpuHnUmel ~ paguocBsI3u U

24 TeneBuieHus. Pa3BuTtue cpeacTs
cBs13U. Pagnosmokamus
KonTtponsHas padota «Konebanus u bubmuorexa [JOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOE  pacnpoCTpaHEHUE

y CBETa B OJTHOPOJIHOI cpefie. Bubmmorexa [JOK
Toueunblit HCTOYHUK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue  cBeTa.  3aKOHBI

27 OTpakeHHsI cBera. llocTpoeHne brbmmotexa LIOK
M300paKkeHHI B IIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
[Ipenomiienue CBETa. [Tonnoe
BHYTpeHHee oTpaxeHue. [IpenenbHbin Bu6mioreka IIOK

28
yrol NIOJIHOTO BHYTPCHHETO https://m.edsoo.ru/ff0cd7f6

OTPAKCHUSA




29 JlaboparopHas pabota «/3mepenue bubnmoreka [JOK
II0Ka3aTelis IPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue uzoOpakeHUi B

30 nuH3e. PopMmysia TOHKOM JIMH3HI. Bubmmorexa [IOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JuH3bI
JlabopaTopHast  pabota

31 «HccienoBanue cBOMCTB
M300pakeHU B IMH3AX)»
Jucnepcus cBera. CloKHBIN COCTAB
oemoro ceera. L[Ber. JlabopaTopHas

32 pabora «HaGmrogeHnue maucriepcuu
CBETa»
HNurepdepennus cpeta. Judpakmus bubnuoreka [JOK

33 ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK

34 [Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U YCTPOMCTBA U

35 yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
I'panuter MIPUMEHUMOCTHU
KJIacCUYeCKOW MexaHUKH. [locTynaTsl Bu6miorexa [[OK

36 -
CHeNaIbHON Teopun https://m.edsoo.ru/ff0cf862

OTHOCUTCIIBHOCTHU




OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

37 3ameieHHe BPEMEHU U COKpPAIICHUE bubmmoreka [IOK
JUIAHEI https://m.edsoo.ru/ff0cfa42
DHeprus U UMILYJIbC PEISITUBUCTCKON

38 gacTulbl. CBA3b MACCHI C SHEPIUEH U bubmorexa LIOK
MMITYJIbCOM. DHEPTHS OKOSI https://m.edsoo.ru/ffOcfc68

39 KonTtponbnas padota «Onrtuka. bubnuoreka [JOK
OCHOBBI CIENUATTBHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH»
®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK

40 UMITYJIBC POTOHA https://m.edsoo.ru/ffOcfel6
OTtkpeiTHE u HCCIIE0BAHUE

41 dotorddexTa. OnbiThl A. T, bubnmorexa LHOK
CroreToBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE

42 DvinmTerna 11a poTosddexra. bubmuorexa IIOK
«Kpacuas rpammiay botosddexra https://m.edsoo.ru/ff0d015e
HaBnenne cBera. Ombeitel I1. H.

43 JleGeneBa. Xummuueckoe AEHCTBHE bu6morexa LHOK
CBETa https://m.edsoo.ru/ff0d04a6
TexHuuecknue yCTpOUCTBA U

" IIPAKTUYECKOE  NPUMEHEHHE:

¢dorosnemMeHT,  GOTOIATUHK,
COJIHE4Has Oarapesi, CBETO IO/




Pemmtenue 3amad mo teme «DIEMEHTEHI

bu6mmoreka [{OK

45 KBAaHTOBOM OIITHUKI) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI
b K
46 Pesepdopna mo paccessHUIO 0-4aCTHIL. nommorexa 110
https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaenb aroma
bubmmoreka [{OK
47 Iocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenne u mornomenne ¢GOTOHOB
48 IpH [IEPEXOJIE aTOMA C OJJHOTO YPOBHS bubmmorexa IIOK
SHepruM Ha Apyroii. Busbl ClieKTpoB https://m.edsoo.ru/ff0dOafa
49 BosHoBEIE cBOMCTBA YacTHIl. BOJIHEI bu6moreka [IOK
ne bpowmns. https://m.edsoo.ru/ff0dOca8
KopnyckynsipHoOBOTHOBOW
JyaJInu3M. CnonTanHoe u
BBIHYX/JICHHOE U3JTy4CHUE
OTKpbITHE PATUOAKTUBHOCTH. ONBITHI
50 Pesepdopaa 1o onpeneeHuIo cocTaBa bub6mmoreka [IOK
PaIMOAKTUBHOTO H3Iy4eH s https://m.edsoo.ru/ff0d0fd2
CoucTBa anbda-, oera-,
raMMau3JIy4eHHUs. Binusinue
51

PaAUOAKTUBHOCTH Ha JKHUBBIC
OpraHnu3MbI




52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacmna.

ONeKTPOHHBIN u MIO3UTPOHHBIA
Oerapacnaj. ['aMmma-uznydenue

bubmmorexa [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B Spe.
Snepupie  peakuuu.  SAnepHbIA
peaktop. [IpoGiembl, MEPCIIEKTUBHI,
9KOJIOTUYECKHE AaCIEKThl SIEPHOU
SHEPTEeTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
peFI/ICTpaI_[I/II/I 3J'IeMeHTapHI)IX qacTui.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMOJIeuCTBUI. EqUHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

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

55

Bun 3Bé3mHoro Heba. Cosse3aud,
SIPKHE 3BE3/IbI, TIJIAHETHI, UX BUUMOE
nBrkenne. CoaHeyHas cHCTeEMa

56

Counuie. CoHeuHast akTUBHOCTD.
Uctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
IIOCJIEI0BATEIBHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U
sBosroniy CosHIa U 3BE3]




58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue u npuxxenue CosHia B
lNamaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX TAIAKTUK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe n3mydeHue.
MeraranakTuka

60

Hepemennsie mpo0OiieMbl aCTPOHOMHUHT

61

KontponpHass pabora «IneMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Pons ¢pusnku u
aCTPOHOMHUHU B  AKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, CONMAIBHOM U
THYECKON cdepax NesTeIbHOCTH
YyeloBeKa

63

O6oOmatromuii ypok. Posb u mecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMECHHOU HAyYHOW KapTUHE MUPa

64

O6o006maromuii ypok. Ponb

¢u3nyeckoit Teopuu B GOpMUPOBAHUU
MIPEACTABICHUI 0 ¢buznueckoit
KapTUHE MHUpa




65

O6o06maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
PsIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IPEJCTaBICHUN
0 Tpupoie

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHAas MHAYKLNS

67

PesepBubIit ypok. Ontrka. OCHOBBI
CcIeaIbHOI TEOpUH
OTHOCHTEILHOCTH

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpoPpU3UKH

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI 1JIAA YYEHUKA

. Ousuka, 10 wmace/ KacesanoB B.A., OOmecTBo ¢ OTrpaHUYECHHOMU
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3m1atenbeTBo
«IIpocBenienue»

. Ousuka, 11 wmace/ KacesnoB B.A., OOmecTBoO ¢ OTrpaHUYCHHOMU
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Tporpamma kypca duszuku aus 10—11 xknaccos. bazoBsiii ypoBeHs (aBTOp B.

A. KacbsiHOB)

YMK «®u3zuka. 10 kiacc. ba3oBbiii ypoBEeHb»

1. ®uszuka. 10 wimacc. ba3oBblii  ypoBeHb. YUYEOHHK C JIIEKTPOHHBIM
npuioxenuem (aBrop B. A. KacesHOB).
2. ®uzuka. 10 knacc. ba3zoBelil ypoBens. Metoandeckoe nocodue (aBtop B. A.

KacpstHoB).

3. ®usuka. 10—11 knaccel. ba3oBelil ypoBeHnb. TeTpaab aiisg 1a00paTOpPHBIX

pa6ot (aBTOpHl B. A. Kacesnos, B. A. KopoBun).



4. ®uznka. 10—11 xmaccel. ba3zoBelii ypoBeHb. KoMIulekT TeTpanedt s
KOHTpPOJBHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knacc. J{unakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®usuka. 11 kiacc. ba3oBblii ypoBEHb»

1. ®uzuka. 11 kimacc. ba3oBblii  ypoBeHb. YUYeOHHK C 3JIEKTPOHHBIM
npuioxxenureM (aBtop B. A. KacbsHOB).

2. ®usuka. 11 knace. ba3zoBbiit ypoBeHs. MeToandeckoe nmocobue (aBtop B. A.
KacbsiHoB).

3. ®usuka. 10—11 kmaccel. ba3oBelit ypoBeHb. TeTpaab aiisa 1a00paTOPHBIX
pao6ot (aBTopsl B. A. KacesroB, B. A. KopoBun).

4. ®uzuka. 10—11 xmaccel. ba3oBeiii ypoBeHb. KomrmuiekT TeTpameut ais
KOHTPOJIBHBIX padoT (aBTOphl B. A. Kacesanos, W. B. Urpsimos).

5. ®uzuka. 11 kiacc. JlugakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYakos, K. M. Yuiakos).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

MHTEPHET
1 http://nsportal.ru - coruanpHas ceTb paOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢puzuka B mKoJIe.



3 http://festival.1september.ru/articles/ - ecTuBaIL NEJArOrUYECKUX UIEH

«OTKPBITHIA YPOK».
4 http://www fizika.ru/ - calit 1yist yuutenei QU3MKU U UX YUEHUKOB.

5 http://www.physics.ru/ - maTepuaisl 1o Gu3uKe.
6 www . ege .edu.ru - uadopmarmonHbiit noptan EI'D.

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